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MNOSICHUTEJIBbHASA 3AIIUCKA

IIporpamMma no XMMHU Ha ypOBHE CpeiHero obmiero oOpa3oBaHusi pazpaboraHa Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obOpazoanuu B Poccuiickoii denepannm», TpebOBaHUN K
pe3yibTaTaM OcBOSHUs (eepalbHOIl 00pa30BaTeIbHON MporpaMMbl cpeHero oomero obpaszosanus (POII COO), mpencraiaeHHbx B DesepanbHOM rocyJapcTBEHHOM oOpasoBarensHoM cranmapte COO, ¢ yuérom
Konnenmyu npenogaBaHust y4eOHOTO IpeaMeTa «XHUMIsD» B 00pa3oBaTeNbHBIX opraHm3aisix Poccuiickoit denepanuy, peaan3yomux OCHOBHEIE 00pa3oBaTelbHbIEe IPOrpaMMBI, H OCHOBHBIX IMOoXxeHui «CTpaTterun
pasButus Bocrutanus B Poccuiickoit ®enepanuu Ha nepuof no 2025 roga» (Pacnopsoxenue Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXO/I0B K pa3pabOoTKe IMpOorpaMMBl 10 XUMUH, K OIPEENICHUIO 00IIeil cTpaTerny 00y4eHusl, BOCIHTAHUS U Pa3BUTHUS 00yUaIONIUXCsl CPeACTBAaMH y4eOHoro npeamera «Xumus» 11 10—-11 xmaccos Ha
06a30BOM ypoBHE cocTaBmIN KoHIenTyansHbIe nonoxeHus GI'OC COO o B3anMo00yCIOBICHHOCTH LieTei, COAepxKaHus, pe3yIbTaToB 00y4eHUsI i TpeOOBaHHI K YPOBHIO IIOTOTOBKHU BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, MOTyYaeMOe BBITYCKHUKaMH 00Ieo0pa3oBaTeNbHON OpraHH3alluy, SBIIETCS HEOTHEeMIIEMON YacThio MX 00pa3oBaHHOCTH. OHO CIIy’KHT 3aBEpLIAIONIMM JTAllOM pealli3alii Ha
COOTBETCTBYIOIIEM €My 6a30BOM ypOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLINX LEJOCTHON CHCTEME XMMHYECKOro 00pa30oBaHusl. DTH LIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB IMPHUPOJBI, (POPMUPOBAHHS MHPOBO33PEHUA U
o01ieil KyJIbTypbl 4eJI0BEKa, a TaKXKe JKOJOIMYECKH OOOCHOBAHHOTO OTHOLICHHMS K CBOEMY 3/I0POBbIO M NPUPOJHOW cpene. Peamusyercss xumuueckoe oOpa3oBaHHE OOydaroLIMXCs HAa YPOBHE CPEAHEro oOIero
00pa3oBaHust CpeACTBAMH y4eOHOro mpeamera «XHMHUs», COACPKAHUE U IIOCTPOCHHE KOTOPOTO OHPEACICHBI B IPOrpaMMe 10 XUMHHU C y4€TOM crelu(pUKH HayKH XUMHH, €€ 3HAUCHHS B HO3HAHMHU NPHPOJIBI U B
MaTepUaJIbHOM KU3HH O0LIECTBA, a TAKXKe ¢ Y4ETOM OOIIUX LeNIeH U MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CUCTEMBI CpeTHEro o0miero oopaszosanus B Poccuiickoit denepanun.

XHUMHSL KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT 0coOylo pOoJb B COBPEMEHHOM IMBHIM3ALMU, B CO3JaHHU HOBOII 0a3pl MaTepHalbHON KyibTyphl. OHa BHOCHT CBOW BKJIAX B (hOPMUpOBAHHE
PaLMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3IaHUE LEJIOCTHOIO MPECTAaBICHUSI 00 OKpY)KarollleM MHUpe KaK O eJHHCTBE NPUPOABI U YeIOBeKa, KOTOpoe (OPMUPYETCS B XMMHU Ha OCHOBE ITIOHMMAHHS BEIECTBEHHOTO
COCTaBa OKPY’KarOIIero MUpa, OCO3HAHHS B3aNMOCBSI3U MEX/Yy CTPOCHHEM BEILECTB, HX CBOHCTBAMH M BO3MOXHBIMHU OOJIACTSMH IPUMEHEHUSL.

TecHo B3aumozeiicTBys ¢ IPYrHMMH €CTE€CTBEHHBIMU HayKaMHU, XMMHS CTajla HEOTBEMJIEMOH 4acThI0 MUPOBOH KyJIBTYPbl, HEOOXOJHMBIM YCJIOBHEM YCIEIIHOTO TPYJAa H JKM3HHM Ka)kKAOro WieHa OOlecTBa.
CoBpeMeHHasi XMMUsI KaK HayKa CO3MJaTelibHas, KaK HayKa BBHICOKMX TEXHOJIOIMI HAlpaBjieHa Ha pEIICHUE IJI00AIbHBIX MPOOJIEM YCTOMYMBOIO Pa3sBUTHs YEIOBEYECTBA — ChIPHEBOW, SHEPreTUUECKOM, MUILEBOM,
9KOJIOTMYECKOI O€30MaCHOCTH ¥ OXPaHBbI 3710POBbSI.

B cooTBeTcTBUH ¢ OOMMMH LEISIMH U NIPUHIMIIAMH CPEIHEro o0IIero o0pa3oBaHus copepkanue npenMera «Xumms» (10—11 ximaccl, 6a30BbIH ypoBeHb H3YyUCHUS) OPHEHTHPOBAHO NPEHMYLIECTBEHHO HA
00IIEKyIbTYPHYIO MOATOTOBKY OOYYaIOIUXCsl, HEOOXOAUMYIO UM IS BEIPAaOOTKH MHPOBO33PEHUECKIX OPHEHTHPOB, YCIEIIHOIO BKJIFOUEHHS B )KU3Hb COLMYMa, IIPOJOJDKEHHS 00pa30BaHMs B Pa3JIMUHBIX 00JACTAX, HE
CBSI3aHHBIX HETOCPEICTBEHHO C XUMUEH.

CocTaBsromuMy npeameTa «XuMus» SBIAIOTCS 6a30Bble Kypchl — «Opranuueckas xuMusi» 1 «OO11ast 1 HeoOpraHU4ecKasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SIBJIIOTCS OCHOBBI 6a30BOit
HAYKHW: CUCTEMa 3HAHUI 110 HEOPraHMYECKOW XUMHH (C BKITIOYEHHEM 3HAHUK U3 00LIel XUMUU) U OpraHnyeckoi Xxumun. GopMUpOBaHKE TaHHOW CUCTEMbI 3HAHMH MPU U3YUYEHHHU IpenMeTa 00ecreuuBaeT BO3SMOKHOCTh
PacCMOTPEHHs BCETO MHOTOOOpa3ys BEIECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa comepkaHus KypcoB — «Opranmdeckast XuMush» U «O0Imas 1 Heopranuueckas XUMUsh» ¢(OpMHUpPOBaHa B IPOrpaMMe 10 XMMHH Ha OCHOBE CHCTEMHOT'O MOAX0/a K M3YUSHHIO yUeOHOr0 MaTepHaia u
00ycIIoBIIeHa HCTOPHMYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUH Ha ONPEeNEHHBIX TEOPEeTHUECKUX YPOBHX. Tak, B Kypce OpraHNYecKOil XMMHH BEIeCTBA PACCMATPHBAIOTCS HAa YPOBHE KIACCHUYECKOI TEOPHU CTPOCHHS
OpraHHYecKHX COCAMHEHWH, a Tak)Ke Ha yPOBHE CTEPEOXMMHYSCKUX M JJIEKTPOHHBIX NPEACTaBICHHN O CTPOSHUH BemecTB. CBeleHNs 00 M3ydaeMbIX B Kypce BEIeCTBaxX JAalOTCsl B Pa3BUTHH — OT YIJICBOJOPOJIOB JIO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCAMHEHHMH. B Kypce opraHnyeckoil XUMHHU IOJTy4aroT pasBUTHE CHOPMUPOBAHHBIC Ha YPOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHHUs NMEpPBOHAYATIbHBIC MPEICTABICHUSI O XUMHYECKOI
CBSI3H, KITaCCH(UKAILIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB BELIECTB OT MX CTPOCHHS, O XUMHUYECKOI PeaKIiu.

ITos HOBBIM YIJIOM 3peHHMs B HpeaMeTe «XHMHs» 6a30BOTO YPOBHS pacCMaTPUBACTCS M3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHMs TEOPETHUECKMIl MaTepHal M (DaKTOJIOTHYECKHE CBEACHUS O
BEIECTBAX M XMMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas 1 HeopraHuIecKasi XHMHsD) 00yJaronMMCsl IIPEJOCTaBIIeTCSI BOSMOXKHOCTh OCO3HATh 3HAYEHUE HMEPHOIIMYECKOro 3aKOHa ¢ 00IETeOPETHISCKUX H
METOIOJOTHYECKHX TTO3UIIHU, IIy0Ke MOHATh HCTOPHIECKOE H3MEHEeHHe (YHKIMI 9TOr0 3aKOHa — OT 0000NIaronIeil 10 0OBSICHSIONMEH U IPOrHO3HPYIOMIEH.

Envnas cucteMa 3HaHUH O B)KHEHIIHMX BENIECTBAX, UX COCTaBe, CTPOCHHH, CBOMCTBAX M NMPUMEHEHHH, a TAK)KE O XUMHYECKHX PEaKLHsX, HX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHHs TOTONHICTCS B Kypcax
10 1 11 xmaccoB >IeMEHTaMH COAEP)KAHUSI, MMEIOIUMH KyIbTYPOJIOTHIECKUH U MPUKIAJHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMMAHMIO B3aHMOCBS3M XHMHH C APYTHMH HayKaMH, PacKphIBAaIOT €€ poib B
MO3HABATENbHON M IPAKTHYECKOH NeATENbHOCTH YelIOBeKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBaXKEHUS K IIPOLECCY TBOPUYECTBA B OONACTH TEOPHUM H NPAKTHYECKUX NPHIOKECHHH XUMUH, [IOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX IMPOOIEMax, CBA3AHHBIX C XHMHEH, KPHTHUECKH OCMBICIMBATh MH(GOPMAIMIO U NPUMEHATH €€ I MONOJHEHUS 3HAHMH, PeIIeHHs HHTEICKTyalbHbIX H
9KCIIEPUMEHTANIBHBIX HCCIIeI0BATENbCKUX 3a1ad. B 11enoM conepixanne yueGHOro npeamMera « XUMHsD» JaHHOTO YPOBHS H3y4YEeHHs] OPUEHTUPOBAHO Ha (GOpPMHUpOBaHHE Y 00yUAIONIMXCSl MUPOBO33PEHYECKONH OCHOBBI IS
MOHUMaHMs HHIOCO(CKUX HACH, TAKMX KaK: MaTepHaIbHOE €INHCTBO HEOPTaHMYECKOTO M OPTaHMYECKOr0 MHUpPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB X COCTABOM M CTPOCHHEM, TO3HABAEMOCTh IPHPOHBIX SBICHUN
IMyTEM OKCIIEPHMEHTA M PEIICHUs HMPOTHBOPEUHM MEXAY HOBBIMH (paKTaMH ¥ TEOPETHYCCKMMH HPEINOCHUIKAMH, OCO3HAHWE POJHM XUMUHM B PEIICHHH OSKOJIOTHYECKUX NpoOJieM, a Takxke MpobiieM cOepexeHus
9HEPIreTUYECKUX PECYyPCOB, CHIPhS, CO3AAaHUS HOBBIX TEXHOJIOTHH H MaTePHAIOB.

B mnane pemreHus 3ajad BOCIHTAHUS, Pa3sBUTUS U COIMAIM3AIUM OOYYAIONIMXCSI IPHHATHIC IPOTPAMMON IO XHMHH IOAXOABI K OHNPEIEICHUIO COACPXKAHUS U MOCTPOCHUS HpeaMeTa MpeLyCMaTpHBAIOT
(opmupoBaHUe yHHMBEPCAJbHBIX YYEOHBIX JACHCTBHH, MMEIOIIMX 0a30BOE 3HAUCHWE Ui PA3IMYHBIX BHUIOB ICATEIBHOCTH: pEUICHHs NMpoOieM, MOHMCKa, aHamu3a M 00pabOTKH HH(POPMAIKH, HEOOXOIUMBIX JUIS
NIPUOOPETEHNS OIbITa IPAKTHIECKON U HCCIIEIOBATENBCKO ACSTEBHOCTH, 3aHIMAIONIEH Ba)KHOE MECTO B ITO3HAHHU XHMHH.

B npakTnke npenojaBaHus XMMHH KaK Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK U HA yPOBHE CPEIHEro OOIIero 00pa3oBaHUs, NPH ONPEICICHUH COACPIKATEIBHOH XapaKTePHCTHKHU LeNel U3ydeHus
HpeMeTa HalpaBJICHUEM NIEPBOCTCIICHHOMH 3HAUMMOCTH TPAAULHOHHO NPU3HAETCA (POPMHUPOBAHNE OCHOB XUMHYECKOI HayKH Kak 00JIacTH COBPEMEHHOIO €CTECTBO3HAHUS, PAKTHUECKON JIEATEIBHOCTH YeIOBeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C METOANYECKOM TOUKH 3PSHHUS TaKOH MOAXOM K ONPEIeICHHIO LieTeil H3ydeHHs IPEeAMETa SBISICTCS BIIOJIHE ONPaBAaHHBIM.



CoriacHoO JJaHHOM TOYKE 3pEHuUs INIaBHBIMU LIEJSIMU M3yUYeHus npeamMera « Xumus» Ha 6azoBoM yposHe (10 —11 ki1.) sBistoTes:

e  (opMHPOBaHUE CHCTEMBl XUMUUECKHUX 3HAHMH KaK BaKHEHIell COCTaBISIONIEll eCTeCTBEHHO-HAYYHOH KapTUHBI MHPA, B OCHOBE KOTOPOH J€XaT KII0UEBbIe MOHATHS, (yHIaMEHTaIbHbIe 3aKOHBI U TEOPUH
XHMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE U IIOHNMMAaHHE CYIHOCTH AOCTYIHBIX 0000IIeHNI MEPOBO33pPEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPHEH UX Pa3BUTHS U CTAHOBIICHHS;

e  (opMHPOBaHHE U Pa3BHTHE NPEICTAaBICHHH O HAyYHBIX METOJAX MO3HAHMS BEIIECTB M XMMHYECKUX PEaKIHi, HEOOXOIUMBIX Ul IPHOOPETeHHsI Y MEHUI OPHEHTHPOBATHECSI B MUPE BEIECTB U XUMUUECKUX
SIBTICHUI!, IMEIOIUX MECTO B IIPUPOJE, B IPAKTHUECKOI U OBCEIHEBHON KU3HHU;

. pa3BUTHE YMEHHH U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOICHHEM U O0BSICHEHHEM XHMHYIECKOr0 dKCIIEPUMEHTA, COOJII0JCHHEM MPABHJI 0e301acHOr0 00pAIIEHHUs C BELIECTBAMH.

Hapsiny ¢ 3TuM, coiepxaTenbHas XapakTepUCTHKa Lielieil M 3a/ia4 M3yueHUs TpeJMeTa B IPorpaMMe 110 XMMHU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH NPHOPUTETAMU B CHCTEME CPEIHET0
obmero oOpaszoBanus. CerojHs B INPEHOJABAHMM XUMHM B OOJIbIICH CTEHNEHM OTHAETCS MNPEINOYTCHHE NPAKTHYECKOH KOMIIOHEHTE COAEp)KaHWMs OOy4deHUs, OPMEHTUPOBAHHOW Ha IIOJTOTOBKY BBIITYyCKHHKA
001e00pa3oBaTeIbHON OpraHN3aliH, BIACIONIEro He HabopoM 3HaHUH, a PyHKIMOHAIFHONW I'PaMOTHOCTEIO, TO €CTh CIIOCOOaMH U YMEHHSIMH aK THBHOTO IIOJyYSHVS 3HAHWH ¥ IPUMEHEHVS UX B PealbHOH XKU3HU IS
peLIeHNs IPaKTHIECKUX 3a1ad.

B cBsI3U ¢ 9TUM IIpU U3YYCHUH NIpeaMeTa « XUMISD JOMHHHPYIOIIee 3HaUeHNUe IPUOOPETAIOT Takye [eNU U 3a1auH, KakK:

ajanTanys oOyd4alolMXCs K YCIOBHSAM AMHAMMYHO Pa3BUBAIOIIETOCS MHpA, (HOPMHPOBAHME WMHTEIUICKTYalIbHO DPa3BUTOH JIMYHOCTH, FOTOBOH K CaMOOOPa30BAHUIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY
HPHHATUIO TPAMOTHBIX PEIICHNH B KOHKPETHBIX KI3HCHHBIX CUTYaLUsX, CBI3aHHbBIX C BEIIECTBAMHU U HX IPUMCHEHHEM;

(hopMupoBaHue y 00y4arOIIUXCsl KITIOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIINI), IMEIOIIHX YHUBEPCAIBHOE 3HAUCHUE JUIS PA3JIMYHBIX BUIOB JCATEIBHOCTH: PEIICHNS IPOOIeM, OKCKa, aHaIn3a 1 00paboTKu
nHbOpManyu, HeOOXOIMMBIX JUL IPHOOPETEHHS OIBITA ASSITEIBHOCTH, KOTOPas 3aHUMaeT Ba)KHOE MECTO B IO3HAHUH XUMHH, a TaKXKe JUIS OLCHKH C ITO3UINH KOJIOTHIEeCKOi OS30IIaCHOCTH XapaKTepa BIMSHHS BEIeCTB
1 XHMHYECKUX IIPOLECCOB HAa OPTaHU3M 4YeJIoBeKa U IPHPOHYIO CPeLy;

pa3BUTHE NO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaIbHEIX U TBOPYECKHUX CIIOCOOHOCTEH 00yJaIONUXCsl: CIIOCOOHOCTH CaMOCTOSITEIILHO IPHOOPETATh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBHU C KU3HEHHBIMU
HOTPeOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHbIC HH(OPMAILIMOHHBIC TEXHOIOTHH sl TOMCKA U aHAIM3a y4eOHO! U Hay4HO-OMYJIIPHOH HH(GOPMALMH XHMUYECKOTO COCPKAHUS;

(hopMupoBaHue U pa3BUTHE y 00YHAIOIIMXCS ACCOLUATUBHOTO U JIOTHYECKOT0 MBIIICHHS, HAOIF0AATeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH, IIPH INIAHUPOBAHUH
U IPOBE/ICHUH XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIHTAaHHE y OOydJaromuxcs yOeKIEHHOCTH B TYMAaHHCTHYECKOIH HANpaBICHHOCTH XHMHH, € Ba)XKHOH POJIM B pEIIEHHH IJIOOAJBHBIX NPOOJIEM palHOHAIEHOTO IPHUPOIONOIB30BAHUS, ITOTOIHEHHS
9HEPIreTUYECKUX PECYpCOB M COXPAHEHUsS IPHUPOIHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOr0 OTHOIICHHUS K IPUPOAE M CBOEMY 3I0POBBIO, a TaKXKe HMPHOOPETEHHS OIbITa MCHOJIb30BAHMS MOTYIEHHBIX
3HAHUH JUIS IPHHSTHS TPAMOTHBIX PEIICHUH B CHTYaLHsIX, CBSI3aHHBIX C XUMHYIECKUMH SBICHUSMH.

B yueOHOM I1aHe cpeaHero oomiero 0opa3oBaHust mpeaMeT « XUuMHUs 6a30BOro ypoBHs BXOJUT B COCTaB MPeIMETHOI 00nacTu «EcTecTBeHHO-HayYHBIE IPEIMETHD).

OO01u1ee YKuCIIO YacoB, OTBEAEHHBIX /U U3yUYSHUs] XUMUH, Ha 0a30BOM YPOBHE CpeiHero odmero odopazoBanus, coctapisieT 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 vaca (1 yac B
HEJIEII0).



COJEP)KAHME OBYUYEHUS
11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMSL

TeopeTuyeckne 0CHOBbI XHMHH

Xumuueckuii snemeHt. Atom. SIapo aroma, U30Tonbl. DNEKTPOHHAS 060JI0UKa. DHEPreTHIECKHE YPOBHH, HOLyPOBHH. ATOMHBIE OpOUTaiH, S-, P-, d- semenTsl. OCOOEHHOCTH paCIpeIeeHUs. SIEKTPOHOB 110
opOuUTaIIsIM B aTOMaX 3JIEMEHTOB IIEPBBIX YETBIPEX MEPUOIOB. DICKTPOHHAS KOH(HUIypaLsi aTOMOB.

Tlepuoanyeckuii 3akoH U Ilepuoaudeckas cucreMa xuMudeckux siemeHToB JI. M. MenneneeBa. CBsi3b MEepUOAMYECKOTo 3akoHa W Ilepronuueckoil cHCTeMbl XuMudeckux anemeHToB [ MI. Menneneesa ¢
COBPEMEHHOH TeopHel CTPOSHNs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs! CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX HMH IIPOCTHIX U CIIOXKHBIX BEIECTB II0 IPYIIIaM U IepHoJaM. 3Ha4eHHe EPUOANIECKOTO 3aK0Ha
B Pa3BUTUH HAYKH.

Crpoenue BenecTBa. XUMHYECKast CBsI3b. BUibl XUMUYECKOH CBSA3U (KOBaJIEHTHAsl HETIOJSIPHAS M HOJISIPHAsl, HOHHAs, METaJUIMYecKas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHYECKOH CBsA3M (OOMEHHBIN 1
JIOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaneHTHOCTB. DiekTpooTpuiiatesibHOCTh. CTEeNeHb OKUCIEHHS. FIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MONIEKyJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsL. 3aKOH IIOCTOSHCTBA COCTaBa BEIeCTBA. THIIB KPHCTAIUIMYECKHUX PEUIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA KPUCTAINUECKON PEIETKH.

IMonsTHe 0 AUCHIEPCHBIX CHCTeMax. VICTHHHBIE B KOJUIOUIHEIE PacTBOPEL. MaccoBas 101l BEIECTBA B pacTBOPE.

Krnaccuduxarms HeopraHndeckux coennHeHnil. HomeHkaTypa HeopraHHIeckux BemecTB. ' eHeTHdecKas CBsI3b HEOPIraHHIECKUX BEIECTB, IPHHISKAIINX K PAa3JIMIHBIM KIaccaM.

Xumugeckast peakius. Kiaccupukanys XMMHIECKHX peakuii B HEOPraHMIECKOH M OPraHMIeCKOH XMMHH. 3aKOH COXPAHEHHS MacChl BEIECTB, 3aKOH COXPAHEHHMS ¥ IIPEBPAIICHUS SJHEPIHHU IIPH XUMHUYECKUX
peaKIusx.

CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT pa3yinuHbIX (GakTopoB. OOpaTuMble peakuuu. XuMu4yeckoe papHoBecHe. DakTopbl, BIUSIOLUIME HA COCTOSIHUE XUMUUeckoro pasHoBecus. [Ipuniun Jle [latenbe.

Dnekrponutuyeckas auccouuanys. CuibHble U caadble 371eKTpoauThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCIas, HEHTpalIbHAs, IIEJIOYHAS.

OKHCIUTENBHO-BOCCTAaHOBUTEBHBIEC PEAKITHH.

DKcTieprMeHTaIbHBIE METOIBI N3YUSHHS BEIIECTB U X MPEeBpaIleHni: neMoHcTpanus tabmun «Ilepruomideckas ciucteMa XuMu4Ieckux aneMenToB J[. M. MenzeneeBay, n3ydeHne MoJeneil KpHCTANINIECKIX
peméTok, HaOMIOACHHEe W OIMCAHHEe NEMOHCTPAILIMOHHBIX M JIA0OPATOPHBIX OINBITOB (pa3iioKeHHE IIEPOKCHAA BOAOPOJAa B NPHCYTCTBUH KaTalM3aToOpa, ONpeNeleHHe CPeAbl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHHBEpPCAIbHOIO HHIUKATOPA, PeaKI[M HOHHOTO 0OMEHa), IPOBeIeHUEe IPAaKTHIECKON paboThl «BiusHue pa3nudHbIX (aKTOPOB HA CKOPOCTh XMMHUUYECKOH peaKIumy».

PacuéTHble 3a/1auH.

PacyéThl 10 ypaBHEHUSIM XHMUYECKUX PEAKIHi, B TOM YHCIe TePMOXUMHIECKUE PACUEThI, PaCUETHI C UCIONIB30BAHHEM TIOHSITHUS «MAcCOBast A0S BELIECTBAY.

Heoprannyeckasi Xumust

Hewmeramsl. [Tonoxernne HemerawioB B [leprommdeckoil cuctemMe XuMmdeckux anieMeHToB J[. 1. MenpeneeBa 1 0COOEHHOCTH CTpOeHHUs aToMOB. DH3Hueckie CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHS HEMETa/LIOB
(Ha mpuMepe KUCJIopoa, cepbl, Gocdopa u yrirepona).

XuMHYecKne CBOICTBA BaKHEHIIIMX HEMETAILIOB (TaJIOTEHOB, CEPHI, a30Ta, (ochopa, yriepoa U KpeMHHUs) U HX COSTMHEHUH (OKCH/IOB, KHCIOPOACOACPIKAIINX KHCIIOT, BOJAOPOAHBIX COCUHCHHIA).

IIpumeneHne BakKHEHIITNX HEMETA/UIOB U UX COCANHEHUH.

Mertamnsl. [Tonoxenne MetamioB B [lepuoanueckoit cucreme xumuueckux 1emMeHToB JI. 1. MenneneeBa. OcOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000JI04YEK aTOMOB MeTasuioB. O0mue Gpu3ndeckue cBoicTBa
MeTauioB. CIutaBbl METaUIOB. DJIEKTPOXUMIYECKHIT PsI HANIPSHKESHUH METAILIOB.

XHUMHYECKHE CBOMCTBA BAYKHEHIIINX METAJUIOB (HATPUii, KaJIMi, KaJIbLMH, MarHHH, aTFOMUHHUI, IINHK, XPOM, XKeJIe30, ME/Ib) H HX COCANHEHHUI.

O6ue croco6b! NoNydeHus MeTauioB. [IprMeHeHe MeTaluIoB B OBITY ¥ TEXHHKE.

OKCIepHMEeHTAIbHbIC METOAbI H3YyUCHHs BEIIECTB U MX IPEBpalIeHHil: H3yUeHHe KOJUIEKIUH «MeTalllbl U CIUIABED), 00Pa3IoB HEMETAUIOB, PEHICHHE YKCIICPHMEHTANBHBIX 3a]ad, HAOMIOICHIE U OMHCAHHe
JIEMOHCTPAI[OHHBIX U Ta00OPAaTOPHBIX OIBITOB (B3aHMOCHCTBHE THAPOKCH A AIIOMUHIS C PACTBOPAMH KHCIIOT H IeJI0uel, KaueCTBEHHbIE PeaKIINU Ha KaTHOHBI METAaILIOB).

PacuéTHble 3a1a4H.

PacuéTel Macchl BeliecTBa WM 00bEMa Ta30B 110 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOLIMX B PEAKLHU BEIIECTB, pacd€Thl Macchl (00BEMa, KONMMYECTBA BELIECTBA)
MIPOAYKTOB PEAKINH, €CIIH OJTHO M3 BELIECTB UMEET IPHMECH.

XuMus 1 )KM3Hb

Poxpb xuMuH B 00€cIIe4eHUH KOJIOTHIECKOH, SHEPreTHIECKOH U MUIEBON 6e30MIaCHOCTH, Pa3BUTHU MeUIMHEL [ToHATHE 0 HayIHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIHH.

IpencraBienus 06 00MUX HAYYHBIX IPUHIUIAX HPOMBIIIICHHOTO OTyYeHHs BaXKHEHIINX BEIIECTB.

YenoBex B MUpE BEIIECTB U MAaTEPHAIOB: BaXKHEHIIINE CTPOUTEIIBHBIC MAaTCPHAIIBI, KOHCTPYKI[HOHHbBIE MAaTePHANbI, KPACKH, CTEKIIO, KepaMUKa, MaTePHAIIBI ISl DJIeKTPOHUKH, HAHOMAaTePHAIIbl, OPraHHIeCKHE U
MHHEpaIbHbIE yI00OPSHHUS.

XUMUs ¥ 30pOBbE YEIIOBEKA: IIPABHIIA HCIOIb30BAHHS JIGKAPCTBEHHBIX IPENapaToB, MpaBmia O€30MaCHOTO UCIIOIb30BAHMS PENapaToB OBITOBOI XMMUH B IIOBCEIHEBHOM JKU3HU.



MesxnpeaMeTHbIe CBS3H.

Peanu3anus MEXNpeAMETHBIX CBS3ed NPH M3ydeHHH OOLIeH M HeopraHuyeckoil XuMuu B 11 Kiacce OCYLIECTBISETCS Yepe3 HCIOIb30BaHHE KAaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATHIL,
SIBJISFOLIMXCSI CHCTEMHBIMH IS OT/IEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

Oo1ye ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4YHBIH (haKT, THIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3, KJIacCH(HKAN, IEPHOJHIHOCTD, HAOMIOICHNE, SKCIIEPUMEHT, MOICINPOBAaHNE, H3MEPEHUE, SIBIICHHUE.

®duzpka: MaTepHs, SHEPrHs, Macca, aToM, DJIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TON, PaJHOAaKTUBHOCTH, MOJEKYJA, YJHEPreTUUECKHI ypOBEHb, BEIIECTBO, TENO, 0OBEM, arperaTHOE COCTOSHHE BEIIECTBA,
(u3HUecKre BEIUIUHBI X €AUHULBI HX H3MEPEHHUS, CKOPOCTb.

buosorus: KieTka, OpraHu3M, SKocucTeMa, buocepa, Makpo- 1 MUKPOIJIEMEHTbI, BUTAMMHBI, OOMEH BEILIECTB B OPraHU3ME.

I'eorpacdus: MUHEpaIIbL, TOPHBIC IOPOJIBI, IOJIE3HBIE HCKOIIAEMBbIE, TOILIUBO, PECYPCHI.

TexHoJOTMs: XUMHYECKast IMPOMBIIUICHHOCTb, METAJUIYpPrHsi, NPOM3BOACTBO CTPOMTENIBHBIX MATCPUAJIOB, CEIbCKOXO3AIICTBEHHOE IIPOM3BOACTBO, MHMINEBAs HPOMBILIICHHOCTh, (hapMarieBTHYecKast
IIPOMBIIIIEHHOCTH, IPOM3BOJICTBO KOCMETHUECKHX IPENapaToB, IPOU3BOICTBO KOHCTPYKI[HOHHBIX MaTePHAIIOB, JJIEKTPOHHAS IIPOMBIIUICHHOCTD, HAHOTEXHOJIOTHH.



ITIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 XMW HA BA3OBOM YPOBHE CPEJITHEI'O OBILIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHS K pe3ysbTaTaM OCBOCHUS OOYYAIOIIMMHCS IIPOTrpaMM CpeIHero oOmero oOpa3oBaHUs (IMYHOCTHBIM, METallpeIMETHBIM U HpeaMeTHBIM). Hayuno-merommueckoit
OCHOBOI JUIst pa3pabOTKH IIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS IIPOrPaMM CPEIHEro 001Iero 00pa3oBaHus SBISIETCS CHCTEMHO-ESTeIbHOCTHBII ITOAXO0.

B COOTBETCTBMHM C CHCTEMHO-IESTEIBHOCTHBIM IOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IpeaMeTa «XHMMHUs» Ha ypPOBHE CpPEIHEro oOIero oOpa3oBaHMs BbIJEICHBI CIIEIYIOLINE
COCTaBJISIIOILHE!

0CO3HaHHE 00yJarOIUMUCS POCCHICKON Irpa)kJTaHCKON HACHTHIHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPE IeTICHHUIO;

HaJIM49ue MOTHBAIUK K 00y4CHUIO;

IieJIeHANPaBICHHOE PAa3BUTHE BHYTPEHHHUX YOCKACHUH IMIHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPUYESCKUX TPaJUIHil 6a30BOIl HAYKU XUMHH;

TOTOBHOCTH U CIIOCOOHOCTB 00YYAaIOIHXCSl PyKOBOJCTBOBATHCS B CBOEH JEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTaHOBKAaMHU, IPUCYIHUMH LIEJIOCTHON CUCTEME XMMHUYECKOTO 0Opa30BaHUs;

HaJIM4ue IPaBOCO3HAHUS YKOJIOTHYECKOH KYIbTYphI U CIIOCOOHOCTH CTABUTH LIETH U CTPOUTH KU3HEHHBIE IITaHbL.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHs IpeaMeTa «XUMHUSD» AOCTUTAlOTCA B €IUHCTBE Y4eOHOW M BOCIUTATENBHOU IEATENIbHOCTH B COOTBETCTBHU C I'yMAaHHCTHYECKUMH, COLHOKYIbTYPHBIMH, IyXOBHO-
HPaBCTBEHHBIMU LEHHOCTSIMH U HA€aJaMH POCCHHCKOTO IPaKTaHCKOTro OOLIECTBA, NPUHATHIMHE B OOIIECTBE HOPMAaMM M IPABMJIAMH IIOBEICHUS, CIIOCOOCTBYIOIIMMH IpOIleCCaM CaMOIIO3HAHHS, CaMOPa3BHTHS H
HPaBCTBEHHOT'O CTAHOBJICHUS JITYHOCTH 00YYaIOIIHXCSL.

JIngHOCTHBIE Pe3yJBTATEI OCBOCHMS HpenMera «XHUMHUS» OTPaKaroT COPMHPOBAHHOCTH OIBITA IIO3HABATENHHOH M NPAKTHYECKOH NEATENLHOCTH OOYYarolUXCs MO pealn3alliy IPHHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpaskIaHCKOro BOCIUTAHUS

0CO3HAHHS 00y4aIOMUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, yBa)KeHHs K 3aKOHY U IIPABOIOPSIZIKY;

MIPEe/ICTaBIEHHS O CONUATBHBIX HOPMax M MPaBIIaX MEXIMIHOCTHEIX OTHOIICHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIESITeILHOCTH TIPH CO3aHUH YISOHBIX IIPOEKTOB, PEIIEHUH YIeOHBIX U O3HABATEIbHBIX 3a/1a4, BBIITOIHESHIH XMMIIECKHX dKCIIEPHIMEHTOB;

CIIOCOOHOCTH OHUMATh M IPUHAMATH MOTHBBI, HAMEPEHYIS, JIOTHKY ¥ apryMEHTHI JPYTUX MPH aHAJIH3€ Pa3INIHBIX BHIOB YI€OHOU JIETeNbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIHTAHMS:

LIEHHOCTHOTO OTHOMICHUS K ICTOPUUECKOMY U HAyYHOMY HACJIEIUIO OTeUeCTBEHHOH XUMUH;

yBa)K€HUsI K IIPOLECCY TBOpYECTBA B OONACTH TEOPUH M HPAKTHYECKOTO HPHMEHEHHs XUMUH, OCO3HAHMS TOTO, 4YTO JOCTIDKEHUS HAyKH €CThb pe3yibTaT UINTENbHBIX HaOMIOAEHUi, KPOHMOTIMBBIX
9KCIIEPHMEHTAIIBHBIX TOMCKOB, OCTOSIHHOTO TPY/a YUEHBIX H IPAKTUKOB;

HHTepeca U II03HaBaTeIbHBIX MOTHBOB B MOJIYYCHUH H TIOCIIEIYIONIEM aHaIi3e HHGOPMAIHU O IePeIOBBIX TOCTIDKEHUSIX COBPEMEHHOH OT€UeCTBEHHOH XIMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEACHUS;

CIOCOOHOCTH OLICHHBATh CUTYAllUH, CBI3aHHBIE C XUMUUECKHIMH SBICHUSAMY, U IPUHUMATh OCO3HAHHbIE PEICHNUs], OPHEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE IIOBE/ICHHUE H IIOCTYIIKH CBOMX TOBapHINEH C MO3UIMII HDABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUH YTUX MOCTYIIKOB;

4) popMupoOBaHMsI KYJIbLTYPBI 310POBbS:

MIOHMMAaHHMs IEHHOCTEH 37I0pOBOro M 6e30macHOro 0opasa sKM3HH, HEOOXOANMOCTH OTBETCTBEHHOI'O OTHOLICHHUS K COOCTBEHHOMY (DH3HYECKOMY U IICHXHYECKOMY 3/I0POBBIO;

cOOIIOIeHUSI IPaBUIT 6€30T1aCHOr0 00paIlIeHNsI C BEIIECTBAMH B OBITY, IOBCETHEBHOW JKU3HH H B TPYIOBOH AESATEIBHOCTH;

MOHMMAHHS LIEHHOCTH NIPABHIJI HHIUBUIYaIbHOTO H KOJUIEKTUBHOTO 0€30II1aCHOTO HOBEAEHUS B CUTYaNUsIX, YTPOKAIOMINX 3J0POBBIO U KH3HH JTIOACH;

OCO3HAHHS NTOCJIEACTBUII M HEIPHATHS BPEIHBIX IPUBBIUCK (YIIOTPEOICHHS aNKOTOJISL, HAPKOTUKOB, KYPEHUS);

5) TPy10BOro BOCIUTAHMSA:

KOMMYHHKATHBHOH KOMIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKO ASSITENHHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPYECKOH U APYTHX BHAAX JEATEILHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHe B PEIICHUH NPAKTUYESCKHUX 33/1a4 COLIMATbHOM HAaIPaBICHHOCTH (B paMKaxX CBOEro Kiacca, IIKOJIbI);

HHTepeca K MPaKTHIECKOMY M3YYESHHIO MPOodecCchii pa3IMIHOro pojia, B TOM YHCIIe Ha OCHOBE MPHMEHEHYS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXeHUs K TPy .y, JIOISIM Tpy/Ja H pe3yIbTaTaM TPYIOBOU NesATeIbHOCTY;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyalTbHOW TpacKTOpHM oOpa3oBaHMS, Oymymieil mpodeccuu U pealn3alnd COOCTBEHHBIX JKH3HEHHBIX ILIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K
XHMMHH, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) PKOJIOTHYECKOr0 BOCIIMTAHUS

9KOJIOTMYECKH L1eJIECO00PA3HOro OTHOLICHHS K IPUPOJiE, KaK MCTOUHHUKY CYyIIECTBOBAHMS XKH3HU Ha 3eMile;



MOHUMAaHHS [I00aIBHOTO XapaKkTepa IKOIOrHIECKUX MpoOiIeM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE NPHPOJHON U COLMATBHO Cpe/Ibl;

OCO3HAHHS HEOOXOMMOCTH HCTIOIB30BAHUS JOCTHXKEHHI XUMHH JJIs PELICHHUSI BOIPOCOB PALHOHAIBHOTO IPUPOAOIIONB30BAHHS;

AKTHBHOTO HEMpPUSTUs [CHCTBUIl, MPHUHOCAIIMX BPeA OKPYXKAIOIIEH NPUPOAHOI cpelne, YMEHHs MPOTHO3UPOBATh HEONArONPHATHBIC AKOJOTHYECKHE MOCICACTBUS MPEANPHHUMAEMbIX HeicTBUi U
MPEJ0TBPAIIATh UX;

HAJIMYUSI Pa3BUTOTO SKOJOTUYECKOTO MBIIIICHHS, SKOJIOTHYECKON KYJIBTYPBbI, ONBITA ACSTSIBHOCTH DKOJIOTHYECKON HANPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU B TI03HABATEIIbHOM, KOMMYHHKATHBHON U
COLIMAJIBHOM MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO IPOTHBOCTOSTH HIICOJIOTHH XeMo(oOuu;

7) HEeHHOCTH HAYYHOT0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIECTBEHHO MPAKTUKH;

MOHUMAaHHS CHELU(BHUKA XUMUH KaK HAyKd, OCO3HAHUS €€ POJd B (POPMUPOBAHHU PALHOHATIEHOTO HAYYHOTO MBIIUICHHUS, CO3AaHUH [ETOCTHOTO MPEICTABICHUS 00 OKPYIKAIOIEM MHPE KaK O SIUHCTBE MPUPOJIBI
1 YeJIOBEKa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHHH TPOOJIEM COXPaHEHHUS IPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0O0M 3HAYUMOCTH XMMHH JUISi COBPEMEHHOW IHMBMIIM3ALMU: B €€ TYMaHHCTHYECKOI HANpaBJICHHOCTH M BaKHOW POJM B CO3JaHMH HOBOM 0a3bl MaTepHalbHON KyJBTYpPBI, PEIICHUH
rJ100aJIbHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEJIOBEUESCTBA — CHIPHEBOM, SHEPIETUUECKOM, MHUIIIEBON M DKOJIOTHYECKOM OE30MaCHOCTH, B Pa3BUTHH MEAMIMHBI, 00ECIICUCHUH YCIOBHH YCIICIIHOTO TPY/Ia M YK OJIOTHICCKH
KOM(OPTHOM JKH3HU KaXJI0TO 4YiieHa 00I1IeCcTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHHS CYIIHOCTH METOIOB MMO3HAHMS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCIOJIB30BATh [OIyYaeMble 3HAHUS [T QaHAIM3a U OOBSICHEHUSI SIBIICHHI
OKPY’KAIOIIEro MUPa U MPOUCXOTLINX B HEM HU3MEHEHUH, yMEHUS 1e/IaTh 000CHOBAHHBIC 3aKIIIOYEHIMS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIHXCS JTAHHBIX C LEJBIO MOIYIEHHUs JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIIOJIb30BaTh XMMHUUECKHUE 3HAHUS JUIS PELICHUS POOJIeM B peallbHBIX JKU3HEHHBIX CUTYaIHSX;

HMHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM IS TEINLHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K AKTUBHOMY TOJIyYCHHUEO HOBBIX 3HAHUIA 110 XMMHUH B COOTBETCTBUH C KM3HCHHBIMH TIOTPEOHOCTIMU;

HMHTEpeca K 0COOEHHOCTSM TPYy/1a B PAa3IMYHBIX chepax NpoPecCHOHANBHOM NS TeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS yueOHOro peaMeTa « XMMUs» Ha yPOBHE CPETHEro 0011ero 00pa3oBaHus BKIFOYAKOT:

3Ha4YUMBbIe A1 (POPMHUPOBAHUS MHPOBO33PEHUS 00YHAOIIMXCS MEXIUCHUIUIMHAPHBIE (MEXKIIPEIMETHBIE) O0LIEHAYYHbIE TTOHATHS, OTPaXKAIOIIME 1EOCTHOCTh HAyYHOIH KapTHHBI MUpPA U CHeUU(pHUKY METOJ0B
MO3HAHMUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPrHs, SBJICHHE, MPOLECC, CUCTEMa, HayYHbIH (akT, MPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEJOBaHUE, HAOII0JCHHE,
H3MepeHue, SKCIePUMEHT U JpyTHe);

YHHBepcalbHBIe yueOHbIe NeiicTBHS (T03HaBaTeNIbHbIE, KOMMYHHKATHBHEIE, PETYJISITHBHEIE), OOecIieunBaromue popMupoBaHie (yHKINOHAILHON IPAMOTHOCTH U COLMAIBHON KOMIIETECHIIUN 00YJarOIuXCsl;

CIOCOOHOCTH 00YYArOIINXCsl HCTIONB30BaTh OCBOCHHBIE MEXIUCIUININHAPHEIE, MEPOBO33pEHYECKHE 3HAHHS M YHUBEPCAIbHbIE YUeOHbIe NeHCTBUS B II03HABATEILHON 1 COIHANIBHOI NPaKTHKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YU€OHBIMH MI03HABATEIbHBIMHU, KOMMYHHKATHBHBIMH U PETYJISTUBHBIMU ICHCTBHAMHU.

OBJ1ajleHHe YHUBEPCAILHBIMH Y4eOHbIMH N03HABATEIbHBIMH 1€l CTBUSMU:

1) 6a3oBble JJOrHYecKue JAeiicTBUs:

CaMOCTOSTENEHO (hPOPMYIIHPOBATh H aKTYaJIH3HPOBATh NPo0JIeMy, BCECTOPOHHE €€ pacCcMaTpHBaTh;

OIIpe/IeIIATh e e TEIbHOCTH, 3a1aBasl lIapaMeTPhl 1 KPUTEPUH MX JOCTIKEHHUS, COOTHOCHTH PE3YJIbTATHI IEITEIFHOCTH C IIOCTABICHHBIMH LIEIISIMH;

HCTIONB30BaTh NMPH OCBOCHHWH 3HAHWI NMPHEMBI JIOTHYECKOTO MBIIUICHHS — BBLACITH XapaKTepHbIC NMPH3HAKU MOHATHI U yCTaHABIMBATH MX B3aUMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOIIHME MOHSATHS UL
0O0BSICHEHUSI OTACNBHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUH JUIS KiIacCH(PUKAIIMK BEIECTB U XUMUYECKHUX PEaKIInii;

YCTaHaBJIMBATh IPHYMHHO-CIICACTBEHHBIC CBA3M MEXKIY M3y4aeMbIMH SIBICHUSMHU;

CTPOHTH JIOTHYECKUE PACCy KICHHUS (MHAYKTHBHBIE, NEAyKTHBHBIC, I10 aHAIOTHH ), BBISIBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMATPUBACMBIX SIBICHHSX, HOPMYJIHPOBATH BHIBOBI U 3AKITIOUCHHS;

MIPUMEHSTH B MPOLECCe MO3HAHMS, HCIIOJIB3YEeMbIe B XHMHHU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, IPEOOPa30BEIBATH MOICIIBHBIC IPEICTABICHUS — XMMHYECKHIT 3HaK (CHMBOII) DJIEMEHTa, XUMUUecKas popMmya,
YpaBHEHHE XUMHYECKOH PeaKIiy — IPH PELICHNH YIeOHBIX O3HABATEIBHBIX U MPAKTHYECKHX 3314, IPUMEHSATH Ha3BAHHBIC MOJICIIBHBIC TIPEACTABIICHHS JUTS BEISIBIICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U
XUMHYECKHUX PEaKIuid.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE el CTBUS:

BIIaJICTh OCHOBAMH METOZIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKHX PEAKIH;

(hopMyIHpoOBaTh LETH U 33/1a4H HCCIICIOBaHMs, UCII0JIb30BAaTh OCTABJICHHBIE U CAMOCTOSITENHHO C(OPMYITHPOBAHHbIC BOIIPOCH B KAYECTBE HHCTPYMEHTA MO3HAHMS M OCHOBBI TSl (POPMUPOBAHHS THUIIOTE3HI IO
MIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJIETh HABBIKAMH CaMOCTOSITENIbHOIO IUIAHMPOBAHUS M INPOBEICHUS YUYEHHYECKUX SKCIICPUMEHTOB, COBEPIIECHCTBOBATH YMEHHS HaOJIOAATh 32 XOJOM MPOLECCa, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yibTat, GopMyITHPOBaTh 0OOOILEHHUS U BHIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHUS, COCTABIISTh 0O0OCHOBAHHBII OTYET O MPOACNAaHHON paboTe;



HPHOOpPETaTh OMBIT YYCHHUECKOH HCCIIEJ0BATENIbCKON M IIPOEKTHON ACATENBHOCTH, HPOSIBILSITE CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSATENIBHOMY HOMCKY METOJIOB PELICHHS NPAKTHYECKHX 3a/ia4, IPUMEHEHHUIO
Pa3IMYHBIX METOIOB MO3HAHHS.

3) pa6ora ¢ nHpopMaumeii:

OPHEHTHPOBATHCS B PA3INYHBIX HCTOUHHKAX HH(MOPMAIMH (HAy9HO-IIOIy IIpHAas JINTepaTypa XUMUUECKOTO COJIepKaHUs, CIIPaBOYHbIe TOco0ust, pecypcsl MiHTepHeTa), aHAMM3UPOBATh HHGOPMAIHIO PA3THIHBIX
BUJIOB U (pOPM IIPE/ICTABICHNS, KPHTHIECKH OLICHUBATE €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUHBOCTD;

(hopMyIHpOBATh 3aIPOCH! U MIPHMEHSTH Pa3INYHbIe METOABI IPU MOMCKE ¥ 0TOOpe HH(GOPMAIHH, HEOOXOJUMOH UL BHITOIHEHNUS YIeOHBIX 3a/{ad OTPEASIEHHOTO THIIA;

IPHOOpPETaTh ONBIT UCIIONb30BaHHS HH(POPMALIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATEINIbHO BBIOMPATh ONTHMANIbHYIO (POPMY HPEACTAaBICHHS HHPOPMALMH (CXeMBI, TpadHKH, JUarpaMMBbl, TAOIHUIbI, PUCYHKH U APYyTHUE);

HCIIONB30BaTh HAYYHBIN SA3BIK B KAUECTBE CPEACTBA MPH PabOTe ¢ XUMUUYECKON HHAOPMALHEi: MPUMEHATh MEXIPEIMETHbIE ((HDH3UUECKIe H MaTeMAaTHYECKHE) 3HAKH U CHMBOJIBL, DOPMYIIbI, abOpeBHATYPBI,
HOMEHKJIATYDY;

HCTIONB30BaTh U IPE0OPa30BEIBATH 3HAKOBO-CHMBOJIHYECKUE CPEICTBA HAITISTHOCTH.

OBiajgenne yHHBepCATbHBIMA KOMMYHHKATHBHBIMH AefiCTBHSAMMU:

3a/1aBaTh BOIIPOCEI 10 CYIIECTBY 00CYKIaeMOii TeMbI B XO/I¢ ANAJIOra W/UIK JUCKYCCHH, BBICKA3bIBAaTh UCH, GOPMYJIMPOBATH CBOU HPENIOXECHH ST OTHOCHTEIIBHO BBIOIHEHHUS NIPE/TIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEIl Pe3y/IbTaTOB IT03HABATEIBHOMH JEATEIPHOCTH, MOJyYCHHBIX CAaMOCTOSTEIBHO MIIH COBMECTHO CO CBEPCTHHKAMM IPH BBIIOJHCHHH XHMHYECKOTO 3KCIICPUMEHTA, NPAKTHYCCKOMH
paboThI IO UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaIM3allii y4eOHOro IpoeKTa U GOpMyIMPOBAThH BBIBOJBI O PE3yJIbTaTaM IPOBEAEHHBIX MCCIICIOBAHHHN ITyTEM COITIACOBAHMS MO3ULUH B X0/€ 00CYKACHHS U
o0MeHa MHEHUSIMH.

OBiajJeHne YHHBePCATBLHBIMH PeryJIsITHBHBIMH JeiiCTBHSIMU:

CaMOCTOSTENBHO IUIAHHPOBATh U OCYIIECTBITH CBOIO ITO3HABATENIBHYIO NEATEIBHOCTD, ONpeersis e€ [elll U 3a1a4i, KOHTPOIUPOBATh U II0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IIpeUlaraeMblii alrOpuT™
JICWCTBHI MPH BBITOJIHEHUH YUeOHBIX H HCCIEI0BATEIHCKUX 3a/1a4, BRIOHPATh Hanboee 3P HEKTHBHBIH CIIOCO0 UX PELICHHUS C YIETOM MOTYIEeHHs] HOBBIX 3HAHMIT O BEIIECTBAX M XHMHYECKUX PEAKIIUSIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEHT ICATEIbHOCTH Ha OCHOBE CAaMOAHAJIN3a M CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KJIACC

IpenmeTHBIE pe3yIbTaThl OCBOEHMS Kypca «OO0mast 1 HeopraHUIecKast XM OTPaKaroT:

cOpMHPOBAHHOCTD NPEICTABICHHIL: O XHMUYECKOH COCTABIISIONIEH eCTeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHH B IIO3HAHHH SIBIIGHUH NPUPOJBI, B GOPMHPOBAHUU MBIIIICHHS M KyJIbTYpbl IMYHOCTH, €8
(yHKIMOHATBHOH IPAMOTHOCTH, HEOOXOAMMOH JUI pelIeH s IPAKTUYECKHX 3a/jad M SKOJIOrHYeCKH 000CHOBAHHOTO OTHOIIGHHUS K CBOEMY 37I0POBBIO H IIPHPOJIHOH cpeie;

BIIQJICHHE CHCTEMOM XUMUYECKUX 3HAHHIL, KOTOPast BKIIOYACT: OCHOBOIOJIArAIOMIHE IOHITHS (XMMUYCCKUH SIIEMEHT, aTOM, U30TOIL, S-, P-, O- SIeKTPOHHBIC OPOHUTATIN ATOMOB, HOH, MOJICKYJIA, MOJIb, MOJIIPHBIH
00BEM, BaJIEHTHOCTH, 3JIEKTPOOTPHIATEIBHOCTD, CTETICHh OKHCIIEHHs, XMMHYecKas CBs3b (KOBAJICHTHAs, MOHHAs, METa/IMYecKas, BOAOPOAHAs), KPUCTAIIMYECKas PEIETKa, TUITBI XUMHYECKHX PEeaKIui, pacTBop,
SNIEKTPOJINTHI, HEdIEKTPOIHUTHI, 3JIEKTPONUTHYECKAs JUCCOIMAIMS, OKHCIHTENb, BOCCTAHOBHTENb, CKOPOCTh XWMHYECKOH pEaKIWH, XHMMHYECKOe pPAaBHOBECHE); TEOPHH M 3aKOHBI (TEOPHS 3INEKTPOIUTHIECKOM
JIMCCOIMAIMH, Tieproguueckuii 3akon JI. 1. MenzeneeBa, 3aK0H COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS M NPEBPAIEHUs SHEPTUH TIPH XUMUYECKHUX PEaKIHsX ), 3aKOHOMEPHOCTH, CHMBOJINYECKUH S3BIK XHMHUH,
MHPOBO33pEHYECKHE 3HAHMS, JIEKAIIHE B OCHOBE TNOHMMAHHA MPUYHMHHOCTH M CHCTEMHOCTH XMMMYECKHX SBICHHMH, (haKTOTOTMYECKHE CBEICHMA O CBOMCTBAX, COCTaBE, MOTYyYEHHM M O€30MacHOM HCIONb30BAHHU
BaKHEHIINX HEOPTaHHMIECKHX BEIIECTB B OBITY M IPAKTHIECKOH JEATETBHOCTH YeNI0BEKa;

cOpMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTEPHbIE MPU3HAKM MOHATHH, YCTaHABIMBAaTh WX B3aHMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIONIME MOHATHSA NPU ONHMCAHMM HEOPTaHMYECKHX BEIIECTB M HX
NPEBPAILIEHHIH;

c(OPMHUPOBAHHOCTh YMEHHMIT HCIOJIB30BAaTh XUMHYECKYI0 CHMBOJUKY JUISI COCTaBIICHHS (OpPMyJI BEIIECTB M ypaBHEHMH XMMHYECKHX peakimii, cucremarnieckyro Homenknarypy (IUPAC) u TpuBnanbsHsie
Ha3BaHHUs OT/ENbHBIX HEOPTAHMYECKHX BEIECTB (YTrapHBIi ra3, yriIeKHCIIbIi ra3, aMMHUaK, ralénas H3BeCTh, HETalIEHasi U3BECTh, IUTHEBAs COJIA, TUPUT U JPYTHE);

cOpPMHUPOBAHHOCTE YMEHHI ONPE/IENATh BaIEHTHOCTh M CTENEHb OKUCJICHHS XMMHYECKUX 3JIEMEHTOB B COCAMHEHMAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBAJICHTHAs, MOHHASA, METAJTTMYECKas,
BOJIOPOJIHAA) B COETMHEHHUAX, TUTI KPUCTATIMYECKOH PEMETKH KOHKPETHOTO BENIeCTBa (aTOMHAas, MOJIEKYJIpHasi, HOHHAs, METAJINYECKas), XapakTep CPebl B BOJHBIX PACTBOPaX HEOPTaHWYECKHX COETUHEHHIA;

cOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH PUHAUIC)KHOCTh HEOPIaHUYECKUX BENIECTB MO MX COCTaBy K OMPEAeIEHHOMY KJIacCy/TpyIIe COeIMHEHHH (TIPOCThIE BEIIECTBA — METAILIBI U HEMETAJIIbI, OKCH/IBI,
OCHOBAHMS, KHCJIOTBI, aM(POTEPHBIE TUIPOKCHIIBI, COITH);

cOpMHUPOBAHHOCTh YMEHHI PacKpBIBAaTh CMBICII NIEpHOIMUecKOro 3akoHa . 1. MeneneeBa 1 IeMOHCTPHUPOBATE €r0 CHCTEMAaTH3HPYIONLYI0, 00BsA CHUTEIBHYIO H IIPOTHOCTHYECKYO (DYHKINH;



c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX dJIeMeHTOB 1—4 mepuomoB Ileproauueckoil cucteMbl XxuMmuueckux snemeHtoB J[. WM. MenpeneeBa, HCOnb3yst
HOHSATHS «S-, P-, d-2JIeKTPOHHbBIE OPOHTAIINY, «IHEPIeTHIECKHUE YPOBHIY, OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XHUMHUYECKHX DJIEMEHTOB M HX COSIMHEHHUII 110 neproaaM U rpynmnam [leproaudeckoil cucTeMbl
XuMH4YecKkux deMeHToB . . Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMICHIBATG) OOMIME XMMHYECKHE CBOWCTBA HEOPraHMYECKHX BEINECTB PA3JIMYHBIX KIACCOB, MOATBEPIKAATh CYLIECTBOBAHHE I'€HETHUECKOH CBSI3H MEXKIY
HEOPraHMYEeCKHMH BEIECTBAMHU C IIOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUIECKHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUSI KIACCU(PUIINPOBATh XMMHIECKHE PEAKIUH 10 PA3IMIHBIM IIPU3HAKAM (YHCIY M COCTaBy PEarHpyIONINX BEUIECTB, TEIIOBOMY (G (eKTy peakiuu, H3MEHEHHIO CTETICHEH OKUCIICHHS
3JIEMEHTOB, 0OPATUMOCTH PEAKIMH, YYaCTHIO KaTaIu3aTopa);

chOPMHUPOBAHHOCTD YMEHHI COCTABIIATH YPABHCHHS PEAKIUH PA3IMYHbIX THIIOB, IOJIHBIC ¥ COKPAILIEHHbIC YPABHEHUS PeaKIlHii HOHHOrO 0OMEHa, yYUTBIBAs YCIOBHS, IPH KOTOPBIX 3TH PEaKILMH HIYT 10 KOHIIA;

cOPMHUPOBAHHOCTh yMCHHMH HPOBOAUTH PEAKIMH, IOATBEPIKAAIONINE KAaYECTBEHHbIN COCTaB Pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM ITyTEM MOHBI, NPHUCYTCTBYIOLIIME B BOHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PaCKPHIBATh CYIIHOCTD OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUH ITOCPEICTBOM COCTABIICHHS DIIEKTPOHHOTO OajlaHca 3THX PeaKIii;

c(hOpMUPOBAHHOCTh YMECHHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMMHYECKOH PeaklMy OT Pa3IMYHBIX (haKTOPOB; XapaKTep CMEICHHs XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JECHCTBHS
(npunuun Jle Hlarense);

cOpMHUPOBAHHOCTh YMEHHII XapaKTEPU30BaTh XUMHYECKHE MPOLIECCHI, JISKAIUE B OCHOBE MPOMBIIIICHHOTO MOJTy4YEHUs CEPHOM KHUCIIOTHI, aMMHaKa, a Takke C(OPMUPOBAHHOCTh MPECTABICHUH 00 00ImX
Hay4HbIX IIPUHIHUIAX 1 KOJIOTHYECKHX IPOOIeMax XUMUYECKOTO IPOU3BOJICTBA,;

c(hOpMHUPOBAHHOCTh YMEHHH NIPOBOIUTEH BBIYHCICHHS C UCHOJIB30BAHUEM ITOHATHUS «MaccoBasi OJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHHI Ia30B IIPU XMMHYECKUX PEaKIMsIX, MacChl BEIleCTBa HIN
00BEMa Ta30B 110 U3BECTHOMY KOJIMIECTBY BEIIECTBA, MAacce WM 00BEMY OIHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEILIOBOro d((ekTa peaky Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl BELIECTB, IPEBPAILCHUS U
COXpaHEHHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATh MPABHJIa OJb30BAHUS XUMUYECKON MOCYIOH U 1a00paTOpHBIM 000pyIOBaHHEM, a TAKKe MpPaBUiia OOpAIICHHs C BELIECTBAMH B COOTBETCTBHU C HMHCTPYKIHSIMH IO
BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpMHUPOBAHHOCTh YMEHHI [UIAHUPOBATH M BBIMOJIHATH XMMHUUECKHI SKCIIEPUMEHT (pas3ioiKeHHE MEepPOKCHAA BOAOPOJA B MPHCYTCTBUH KAaTANH3aTOPa, OHPEACICHUE CPEeIbl PACTBOPOB BEIIECTB C ITIOMOIIBIO
YHHBEPCAIBHOTO WHIUKATOPA, BIMSHUE PA3INIHBEIX (AKTOPOB HA CKOPOCTh XMMHUECKOH PeaKIiy, peakuy HOHHOTO 0OMeHa, Kad4eCTBEHHbIE PeaKklny Ha Cyib(har-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMOHWS,
pelIeHne SKCIePHMEHTANBHBIX 33434 110 TeMaM «MeTauisy H «HeMeTams») B COOTBETCTBHHM ¢ MPaBHJIAMU TEXHHKH 0€30IaCHOCTH HPH OOpAaIIeHUH C BEIIECTBAMH M JJa0OPATOPHEIM 000pYHOBaHUEM, IIPEICTaBIATh
Pe3yIbTaThl XHMUYECKOTO IKCIIEPUMEHTA B (hOpMe 3aITiCH YPaBHEHUH COOTBETCTBYIOIINX PeakUi H (pOPMYIINPOBAThH BEIBOJBI HA OCHOBE 9TUX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTD YMEHHI KPHTHYCCKH aHATM3HPOBATh XHMHYECKYIO HH(OPMAIIHIO, TOTy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTBA MAcCOBOIT KOMMYHHUKAINK, IHTEpHET U IPYTHX);

c(OpMHUPOBAHHOCTh YMEHHI COOIIONATh MPaBHIA SKOJIOTHYECKH LIENECO00Pa3sHOTO MOBECHHS B OBITY M TPYJIOBOI ACATENBHOCTH B LIEISIX COXPAHEHHUsS CBOETO 3/I0POBbS U OKpPYXKAIOIIEil PUPOTHOIT cpesibl,
0CO3HABATh OITACHOCTh BO3JICHCTBHS Ha )KUBBIC OPraHH3MbI OIPE/ICIEHHBIX BEIIECTB, ITOHUMAast cMbIC nokasatess [1JIK, moscHATs Ha npuMepax crocoObl YMEHBIICHHUS H IPEOTBPAIICHHS NX BPEJIHOTO BO3JACHCTBHS Ha
OpTraHM3M 4eJI0BeKa;

JUIst 00Yy9JarOINXCsl ¢ OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHUE IIPUMEHSATH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOZIaX MO3HAHMS BEIIECTB M XUMUYECKHUX SIBIICHHH;

JUISL CIIETIBIX M CTa00BUJLIIINX 00YJAIONMINXCS: YMEHUE HCII0Ib30BaTh pelbepHO-TOUeUHy 0 cucTeMy obo3HadeHui JI. Bpaiins 1yt 3amiucu XuMuaeckux GopMyr.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne ni/mm P Konrposbnbie IIpakTuyeckue (1upp )
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepnoanueckas cuCTeMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MerTayuiel 6 1
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX 5
' BEILIECTB
Uroro no pazgeny 17
Pa3znea 3. Xumus u :Kn3HL
3.1 XUMHSA U KU3HD 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







NOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

XUMHYECKHI JIEMEHT. ATOM. DJICKTPOHHAs
KOH(HTypaLyst aTOMOB

KoanyecTBo yacos

Bceero

Konrpoabhbie
paboTsI

IIpakTnyeckue
padoTsI

Jata
H3yYeHHsI

JJIeKTPOHHBbIE
undposbie
o6pa3oBarejibHbIE
pecypest

Ilepuoanueckuii 3axoH u [lepuonuueckas cuctema
xumudeckux dnemenToB Jl. V. MeHneneeBa, ux cBsi3b C
COBPEMEHHOW TeOprell CTpOCHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKHX
9JIEMEHTOB U UX COSTUHEHHH MO TPYINaM i IIePHOIaM.
3HayeHHe MePHOANYECKOTr0 3aKOHA U CHCTEMbI
XUMUueckux snementoB J.M. Menzeneea B pa3BUTUH
HAYKH

CrpoeHue BeuecTBa. XMMHUYECKask CBSA3b, €€ BUJIBL,
MeXaHM3MBbl 00Pa30BaHUsI KOBAJIEHTHOM CBSI3U.
Bopopoanast cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATEIbHOCTE. CTerneHb
OKHCIIeHHsI. BelecTBa MOJIEKYISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHHS

ITonsiTue o aucnepcHbIx cuctemax. Mictunubie n
KOJIJIOMHBIE pacTBOPHL. MaccoBasi 1015 BEIECTBA B
pactBope

Knaccnq)pmaum{ 1 HOMEHKJIaTypa HEOPraHun4e€CKux

coeuHeHui. ['eHeTnyeckas CBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

10

Knaccnq)m(aum{ XUMHYCCKHUX peaKI.II/H\//I B HeOpFaHH‘{eCKOﬁ
n OpFaHH‘IeCKOﬁ XAMHUU. 3aKOH COXpaHEHUsS MaCChbl
BCIIECTB; 3aKOH COXpaHCHUS U MPEBPALICHUS SHEPTUH ITPH
XUMHYCECKHUX pEaKIUAX

CkopocTtb peakuuu. OOpaTumble peakuni. XUMHYECKOe
paBHOBecHe

IIpaktiueckas padota Ne 1. «BnusiHue pa3immyHbIX
(haKTOpOB HA CKOPOCTh XUMHYECKON PEaKIIUI)

11

12

DnekTponuTryeckas auccormanys. [lonsrue o
BOJOpOHOM ToKazarene (PH) pactBopa. Peakin
HOHHOTO 00MeHa. [ Mapoii3 OpraHnIecKnx 1
HEOPraHNYECKUX BEIIECTB

OKHCIHTETbHO-BOCCTAHOBHUTEIbHBIE peaknun. [TonsTue
00 JNIEKTPONIU3e PACIIaBOB K PACTBOPOB COIei




KonTponbnast pabota mo pazaerny «Teopernueckue

13
OCHOBBI XUMHUI
Mertanbl, ux nojoxxenue B Ilepuoauueckoit cucreme

14 XuMH4Yeckux d1emeHToB . Y. Menzeneesa u
0COOEHHOCTH CTpoeHHus aToMoB. Obmme pu3nueckue
CBOICTBA METAJIIOB

15 CruiaBbl METIIIOB. DJIEKTPOXUMHUYECKUH P
HaNpPsDKEHUI MeTaJuIoB

16 XUMHYecKHe CBOMCTBA BasKHEHIINX METa/lIOB (HATpHii,
KaJIMi, KaJblii, MarHUH, AIFOMUHHUN) U UX COCTUHEHUI

17 XuMu4eckue cBoicTBa Xpoma, MeJIi U UX COeINHEHHUI

18 XMMHIYecKHe CBOMCTBA LIMHKA, JKele3a ¥ UX COeJUHEHHI

19 IIpaxtnueckas pa6ota Ne 2. "Penrenne
9KCIIEPHMEHTANIBHBIX 3a]1a4 110 TeMe «MeTambm"
Hewmerasibl, ux nonoxenue B [lepronuueckoii cucreme

20 XUMHUYECKHX deMenToB J[. . Menpeneena u
0COOEHHOCTH CTPOEHHUS AaTOMOB
®du3nyecKre CBOMCTBA HEMETAILUIOB. AJIOTPOITHS

21 HEMETaJUIOB (Ha MpUMepe KUCIopoaa, cepsl, hochopa u
yriepoza)

22 XUMHYECKHe CBOICTBA raOT€HOB, CEPBI U X COCAUHEHUI

23 XuMu4ecKkre CBoiCTBa a30Ta, hocdopa U uX COeANHEHHUIH

o XHUMHYECKHe CBOMCTBA yriepoaa, KpeMHHS H HX
COEIMHEHUI

25 TIpumeHeHne BayKHEHWIINX HEMETAJUIOB U UX COSIMHEHU I
O0600mIeHne ¥ CHCTeMaTH3aIHsl 3HAHUH 110 TeMe

26 «Hemerasl». BerauciieHus 1o ypaBHEHUSIM XHMHYECKUX
peakiuii 1 TepMOXHMHYECKUE PACUETHI

27 TpakTnueckas pabora Ne 3. «Pemenne
SKCIEepUMEHTAJBHBIX 3a/1a4 1o Teme "Hemerauisl"»

28 KonrponbsHas pabota o remam «MeTamib» 1
«Hewmeramneny/Beepoccuiickas mpoBepouHast padoTa

29 Heopranudeckue n opraHn4ecKHe KUCIOTHI.
Heopranudeckue n opraHn4ecKie OCHOBAHUS
AmdoTepHbIe HEOPraHUUECKUE U OPraHMYECKUE

30 coenuHeHus. [ eHETHYECKAs CBS3b HEOPraHUYECKUX U
OpraHHYeCcKHX BEIIECTB
Pouib XMMHUK B 00ECIICUCHUH YKOJIOTUUECKOIM,

31 SHEPreTU4ECKOil U MUIIEBOH 0E30MaCHOCTH, Pa3BUTHU

METUIIHBL




32 IIpencraBnenns 06 0OMMX HayYHBIX IPUHITUIIAX 1
MPOMBIIUICHHOTO MOJIyYEHHUsI B)KHEHIINX BEIIECTB

33 UYenoBek B MUpeE BEIECTB I MaTePHAJIOB 1

34 XUMHS 1 37I0pOBbE YeIOBEKa 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI51 YYEHUKA

* Xumus, 11 ximacc/ T'abpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AximonepHoe obmecTtBo «M3natensctBo «IIpocsemenney

METOJUYECKHUE MATEPUAJIBI 1JIAA YUYUTEJIA

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubaunorexka [JOK
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