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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMuM Ha YpOBHE CpegHEro odmiero odpa3zoBaHus pa3paboraHa Ha ocHoBe dDemepaibHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBannu B Poccmiickoii ®enepanmm», TpeOOBaHHHA K pe3yiabTaTaM
ocBoeHHs (emepanbHON  00pa3oBaTENBHON TpPOrpaMMBI  cpeaHero obmero oopasosanms (DOII COO),
MIpeJCTaBIeHHBIX B DenmepaibHOM TOCymIapcTBeHHOM oOpaszoBaTenbHOM ctanmapte COO, ¢ yuérom Konremnmumu
MpernoiaBaHusl y4eOHOro mpeaMera «XuMHsD» B 00pazoBaTelbHBIX opraHusanusx Poccuiickoin Denepannm,
peaNM3yloNnINX OCHOBHBIE 00Opa3oBaTeNbHbIE ITPOrpaMMBI, ¥ OCHOBHBIX TOJOXKeHHH «CTpaTrerus pa3BUTHS
Bocnutanus B Poccuiickoit ®@enepanmu Ha nepuon a0 2025 roma» (Pacnopspkenne Ilpasurenscrea PO or 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOIOB K pa3pabOTKe MpOrpaMMbl M0 XUMHH, K OIPEACIICHHI0 OOLIel CTpaTerud OOydeHHs,
BOCIIUTAHMS U Pa3BUTHS 00YYaIOMINXCS CPENICTBaMU yueOHoro npeameTa « Xumus» mist 10—11 kinaccoB Ha 6azoBoM
yYpOBHE cocTaBWIM KoHUenTyanbHble monoxenuss @PI'OC COO o B3anMoOOYCIOBIEHHOCTH IIeieH, colaep KaHus,
pe3ynbTaToB 00y4eHUs U TpeOOBaHHI K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHue, MOIyYyaeMOe BBITYCKHHKAaMH 00I1e00pa3oBaTeIbHOW OpraHM3alliy, SBISETCS
HEOThEMJIEMOH 4YacTbl0 MX oOpa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAONIMM OJTalloM peau3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIJIIOUEBBIX IIEHHOCTEH, MPHUCYHIMX IIEJOCTHOW CHUCTEME XUMHYECKOIO
0o0pa3zoBaHusi. DTH LIEHHOCTH KacaroTcsl MO3HAHUsI 3aKOHOB NPHPOJBI, (JOPMUPOBAHUS MHUPOBO33PEHHS W 0OIIeH
KYJIbTYpBl YENIOBEKAa, a TAaKKE DKOJIOTMYECKH OOOCHOBAHHOTO OTHONICHWS K CBOEMY 3[I0POBBIO M TPHPOIHOM
cpene. Peanmsyercs xumuueckoe oOpa3oBaHUE OOY4arOIMXCS HAa YPOBHE CpefHEro oOumero oOpa3oBaHUSA
cpeicTBaMH y4eOHOro mpenmera «XHUMUs», COIEpKaHUEe M TOCTPOSHHE KOTOPOro OINpEEieHbl B IpOrpaMMe Io
XMUMHUH C y46TOM CHenu(UKH HayKH XUMUH, e€ 3Ha4YeHWs B IO3HAHWW TNPUPOABI M B MaTEPHAIBHON >KWU3HH
o01ecTBa, a TakKe ¢ y4€roM OOIIMX Lesiell M TPHHIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero obiero oopazoBanus B Poccuiickoit deneparum.

XUMHUS KaK 3JEMEHT CHUCTEMBI €CTECTBEHHBIX HayK Urpaer OCO6yIO PpoJib B COBpeMeHHOﬁ IIMBUJIN3allUH, B
CO3JJaHMKM HOBOM 0a3bl MaTepHaNbHOM KynbTypbl. OHa BHOCUT CBOW BKIaJ B (OPMHPOBAHHE DPALMOHAIBHOI'O
HAYYHOT'O MBIIIICHHS, B CO3JJaHUE 1IEIIOCTHOTO TMPEJICTABICHUsSI 00 OKPYKAIOIEM MUpE KaK O eMHCTBE TPUPOJIBI U
4eJoBeKa, KOoTopoe (OpMHUpPYETCs B XMMHUH Ha OCHOBE NMOHHUMAaHHs BEIIECTBEHHOIO COCTaBa OKPYKAaIOIIEro MHpA,
OCO3HaHHA B3aUMOCBS3HU MEXAY CTPOCHHEM BELIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 06_]'[3.CTHMI/I IPUMCHCHMS.
TecHO B3aMMOIEHCTBYS C IPYTMMM €CTECTBEHHBIMM HAayKaMM, XUMMs CTajla HEOThEMJIEMOM YacTbl0 MUPOBOM
KYJbTYpPbl, HEOOXOIMMBIM YCIOBUEM YCHELIHOIO TPYAa M JKU3HU KaXIOoro wieHa obmectBa. CoBpeMeHHass XUMUS
KaKk Hayka CO3MAATeNbHas, KaK HayKa BBICOKMX TEXHOJOTHH HampaBleHa Ha pelleHHe MIOOaJbHBIX HpodieM
YCTOWYMBOI'O Pa3BUTHUS YEIOBEUECTBA — ChIPhEBOW, YHEPreTUUECKOM, MHUIIEBOH, SKOJIOIHYECKOH 0€30MacHOCTH U
OXPpAaHbI 3/10POBBSL.

B cootBercTBHY ¢ OOIIMMU LETSIMU U MIPUHLMIIAMU CPEAHEro 001ero o0pa3oBaHus COAEpIKaHKE MpeaMeTa « XUMUsD»
(10-11 xmaccsl, 6a30BbIii YPOBEHB H3YUICHHS) OPUESHTHPOBAHO TIPEUMYIIIECTBEHHO HA OOIIEKYIBTYPHYIO TIOArOTOBKY
o0ydaronuxcsi, HeOOXOAUMYIO UM I BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIICIIHOI'O BKIIIOYEHHS B KH3Hb
colMyMa, IPOIOJDKEHHsI 00pa30BaHMs B PAa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.
CocTraBnsronuMy IpeaMera «XuMUsD» ABIAIOTCS 0a30Bble KypChl —

«OpraHnueckas XuMus» U «O0I1as 1 HeOpraHWYECcKask XMMUs», OCHOBHBIM KOMIIOHEHTOM COAEPIKaHHS KOTOPBIX
SIBIISIFOTCSI OCHOBBI 0a30BOM HAYKU: CHCTeMa 3HAHUI 10 HEOPTaHWYECKON XMMUH (C BKITIOUEHUEM 3HAHUN 13 OOIIeit
XIUMHHN) U OpraHudeckoi xumun. GopMHupoBaHUE JTAHHOW CUCTEMBI 3HAHUI MIPHU W3YUEHHH MPeAMeTa 00ecIieunBaeT
BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOT000pa3Hsl BELIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPHI XUMHH.
CrpykTypa conepxanus KypcoB — «Opranndeckas XuMmsp» 1 «O01as 1 HeopraHnaeckas XuMus» c(hopMIpoBaHa B
IporpaMMe M0 XUMHHU Ha OCHOBE CHCTEMHOTI'0 MOAX0/a K U3yUIEHHIO yIeOHOro MaTeprana u 00ycIoBIeHa HCTOPHUIECKH
000CHOBaHHBIM PAa3BUTHEM 3HAHHUU Ha ONpPeeNEHHBIX TEOPETUIECKUX YPOBHAX. Tak, B Kypce OpraHHIECKON XUMUHU
BEIIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KJIACCHYECKONW TEOPHH CTPOCHHS OPraHMYECKUX COCIMHEHNH, a TAKXKE Ha yPOBHE
CTEPEOXMMUYECKUX M IEKTPOHHBIX MPEICTaBICHUH O CTPOCHUH BemecTB. CBeeHns 00 N3yJaeMbIX B Kypce BEIeCTBax
JIAfOTCSI B PA3BUTHU — OT YIJIEBOZOPOOB JI0 CIIOKHBIX OMOIOTHYECKH aKTHBHBIX COEANHEHNH. B Kypce opranmieckoi
XVMUH MOJY4aroT Pa3BUTHE C(hOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs NepBOHAYAIBHbIC
TIPE/ICTABICHNUS O XMMUYECKOH CBSI3M, KIIacCH(PHUKAIIMOHHBIX MIPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHHS, O XUMHIECKON PEAKIIUH.

ITox HOBBIM yrIOM 3peHHs B IpeaMeTe « XUMHsD) 0a30BOr0 YPOBHS pacCMaTpPHUBACTCS] H3YUCHHBIN HA YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus TEOPETUIECKUH MaTeprall M (PaKTOIIOTMUECKNE CBEICHHS O BEIIECTBAX M XMMHUYECKONW PEaKIIvH.
Tak, B yacTHOCTH, B Kypce «O01mas 1 HeopraHmdeckass XUMHsD» 00yJaroIuMcs TIPEJOCTaBIISETCSI BO3MOXKHOCTh OCO3HATh
3HAYEHHE IIEPUOMIECKOr0 3aKOHa C OOIIETEOPETHUECKUX U METOIOJIOTHIECKUX TTO3UIINH,



TITy0’Ke MTOHSATh UCTOPHYECKOEe N3MEHEHHEe (DYHKIMH 3TOro 3aKOHa — OT 0000MIatoIIei 10 0OBSACHSIOMIEH U TPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMI O BaKHEWIIMX BENIECTBAaX, X COCTaBE, CTPOCHHH, CBOMCTBAaX M NMPUMEHEHHH, a TaKXKe O
XMMHYECKHUX PEaKIUIX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX IpOTeKaHus nonoiHsercs B Kypcax 10 n 11 xiraccoB anemeHTamMu
COJIEpKaHMs, WMEIOIMIMMH KYJIbTYpPOJIOTHYECKUH W TPUKIAIHONW XapakTep. OTH 3HAHMS CHOCOOCTBYIOT IOHMMaHHIO
B3aMMOCBSI3M XMMHUH CIPYTUMH HayKaMH, pacKpBIBAIOT €€ poNb B TI03HABATENILHOM 1 MPAKTUYECKOH JIESITENbHOCTH YeIOBeKa,
CHOCOOCTBYIOT BOCHHTAHHIO YBa)KEHHSI K ITPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M TPAKTUYECKHUX TPUIIOKEHUH XUMHUH,
MIOMOT'aIOT BBHITYCKHUKY OPHEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NPOOJEMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIUBATh WH(OPMALMWIO W MPUMEHATh €€ /sl TONOJHEHHsS 3HAHWH, PEIIeHUs WHTEIEKTYalbHBIX |
9KCIIEPUMEHTAIIBHBIX HCCIIEOBATEIbCKUX 3a7a4y. B menom copepkanme y4eOHOro mpeaMeTa «XUMHsD) AAHHOT'O YPOBHS
W3Y4EeHUsS] OPUEHTUPOBAHO Ha (popMHpOBaHUE y OOYUAFOIMXCS MHPOBO33PEHYECKON OCHOBBI ISl HOHUMaHMs (hritocodCKux
njel, TaKuX Kak: MaTepuajIbHOe €IMHCTBO HEOPTaHMYECKOr0 U OPraHM4ecKoro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh INPUPOJIHBIX SIBICHUH MYTEM ODKCIIEPUMEHTAa W PELICHHs MPOTHBOPEYHH MEXIY
HOBBIMU (DaKTaMH U TEOPETHYECKHMH IIPEANOCHUIKAMH, OCO3HAHWE POJIM XUMHH B PEIICHUH SKOJOIMYECKHUX MpoOdiieM, a
TaKXke NpodJeM cOepeKeHNsT SHEPTETHIECKUX PECYPCOB, ChIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTepHalloB.

B nmane pemieHust 3a1a4 BOCIIUTaHMS, PAa3BUTHSI M COLMAIM3ALMKM 00YYaIOIIUXCS MPUHATHIE MPOrPaMMOil 110 XUMHHA
TIOAXOBI K ONPEENICHNI0 COIEPKAaHUs U TIOCTPOSHHUS TIpeIMeTa MPeyCMaTpUBalOT (JOPMHUPOBAaHNEYHUBEPCATTBHBIX YYeOHBIX
JICUCTBUH, MMeIoMX 0a30BO€ 3HAUCHWE ISl Pa3IMYHBIX BHIOB JIESTEILHOCTH: PELICHHs MpoOieM, MoWcKa, aHalu3a U
00paboTku MH(OPMAIIUK, HEOOXOAMMBIX IJIsi MPHOOPETEHHUsS ONbITA MPAKTHYCCKOH U HCCIICIOBATEILCKOW JESTEIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XHUMUH.

B mpakTuke mpernojaBaHusi XUMHU Kak Ha YPOBHE OCHOBHOTO OOILIETr0 OOpa30BaHUs, TaK M Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHusl, MPU ONPENEIICHUN COEPIKATEILHON XapaKTePHCTHKH Iejeld W3ydeHUs IMpeaMeTa HalpaBlieHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO TMpU3HAErcs (OPMUPOBAHUE OCHOB XMMHUYECKOH HAyKH Kak o0JjacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUYECKOH JEATEIBPHOCTH YeIOBEeKa U KaK OJIHOrO M3 KOMIIOHEHTOB MUPOBOH KYJBTYpBI.
C MeTOllH‘-leCKOﬁ TOYKHU 3PCHUA Takomn IMOAXO0J K ONpEACTICHUIO ueneﬁ N3 YUCHUATIPEAMETA SIBJISICTCS BIIOJIHE OIIPpaBAaHHBIM.

CoriacHO JaHHOH TOYKE 3pEHHUs INIaBHBIMU LEISIMU U3YUSHU IIpeMeTa

«Xumus» Ha 6a30BoM ypoBHe (10 —11 KJ1.) SIBISIFOTCSL:

. (hopMupOBaHUE CHCTEMbI XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIeH COCTABIISIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B
OCHOBE KOTOPOH JIeXKAT KIIFOYEBbIe MOHATHUSA, (QYHAAMEHTAIbHbIE 3aKOHBI 1 TEOPUU XHMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MIOHMMAaHHE CYIIHOCTHU JIOCTYITHBIX 0000IIeHHII MUPOBO33PEHYECKOT 0 XapaKTepa, 03HAKOMIICHHE C ICTOPHEH UX Pa3BUTHA U
CTaHOBJICHUST;

. (opMHpOBaHKE U pa3BUTHE IIPEACTABICHUH 0 HAYYHBIX METOZIaX II0O3HAHUS BEIECTB U XUMHUUYECKHUX PEaKIui,
HEOOXOJMMBIX JUIs IPUOOPETEHHsT YMEHHI OpPHEHTUPOBATHCS B MUPE BEILECTB U XMMUYECKHX SBJICHUH, IMEIOINX MECTO B
MIPUPOJIE, B IPAKTUUECKOM U ITOBCEIHEBHOM KU3HM;

. pa3BHUTHE YMEHHUH U CIIOCOOOB AEATENEHOCTH, CBA3aHHBIX ¢ HAOIIOACHUEM H O0BSICHEHHEM XUMHYECKOT0 SKCIIEPUMEHTA,
COOJTIO/ICHHEM TIPABHIT OE30IACHOT0 OOPAIEHHS C BEIECTBAMH.

Hapsiny ¢ atiM, conepskaTenbHasi XapaKTepUCTHKA [IeNel U 3a1a4 N3ydeHHs IpeMeTa B IPorpaMMe Mo XUMHUU YTOYHEHa U
CKOPPEKTHPOBaHa B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMH B CHCTEME CpeaHero oomero oopa3oBanus. CeroqHs B MpernofgaBaHuy
XMMUH B OOJBIIEH CTEIEHH OTAAETCSA NPENIIOUYTEHNE MPAKTUIECKONH KOMIIOHEHTE COZIEPKAaHMUsI 00yUEeHUsI, OpHEHTHPOBAHHOMN Ha
MIOJTOTOBKY BEITYCKHUKA 00IIIe00pa30BaTeIbHON OpraHU3alliy, BIIaICIOIIEro He HAOOpOM 3HAHUH, a (YHKIIHOHAITbHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHSAMH aKTHBHOTO TOMyYEeHNUs 3HAHUH U IIPUMEHEHHUS X B PEAIbHOM KHU3HU JUTS
pELIeHUs TPAaKTHYECKUX 3aad.

B cBsI31 ¢ 3THM IpH M3y4EeHUH IpeaMeTa « XUMHUD JOMUHHUPYIONIEE 3HaUeHNE TPUOOPETAOT TaKUE IIENIN U 3a7a4H, KaK:
ajanTtanys o0y4aromuxcs K yCIOBHAM IMHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (OPMUpPOBaHUE MHTEIUIEKTYaJIbHO PA3BUTON
JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHHIECTBY, CAMOCTOSTEIEHOMY NPUHATHIO TPAMOTHBIX PEIICHHUI B KOHKPETHBIX
KM3HEHHBIX CUTYALlMsIX, CBA3aHHBIX C BEIIECTBAMH U NX MPUMEHEHHEM;

(opMupoBaHue y 00yJarOIMXCsl KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTEHINH ), IMEIONINX YHUBEPCAILHOE 3HAUECHHE JIJIS
Pa3TUYHBIX BUIOB ACATEIFHOCTH: PEIICHHS MPo0IeM, TTONCKa, aHaIn3a U 00paboTKu HHPOPMALIUH, HEOOX OTUMBIX IS
MIPUOOPETEHMS OIBITA JAEATEIBHOCTH, KOTOPAst 3aHUMAaEeT BA)KHOE MECTO B TIO3HAHUH XMMHH, & TAKKe JUIS OLEHKH C TIO3UIIHI
9KOJIOTMYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHX MPOILIECCOB HA OPTaHNW3M YEJIOBEKa W MPUPOIHYIO
cpeny.

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIFHBIX W TBOPUECKHX CIIOCOOHOCTEH 00YJaIOMMXCs: CHOCOOHOCTH
CaMOCTOSTENILHO MPHOOPETaTh HOBBIE 3HAHMS 110 XUMHH B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTSMH, UCITOIb30BATh
COBpEMEHHBIE HH(OPMAIOHHBIE TEXHOIOTHH IS TIONCKA M aHAIN3a Y9eOHOH M HayIHO-TIOY/ISIPHON HH(POPMALIMH XUMHIECKOT0
COJIep KaHus;

(opMupoBaHue 1 pa3BUTHE y 00YJAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJIEHUS], HA0II0AaTeTbHOCTH, COOPAHHOCTH,
AKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOMMBI, B YaCTHOCTH, ITPH TJIAHUPOBAHUH M ITPOBEACHUH XHUMHYECKOT0 SKCIIEPUMEHTA;



BOCIIUTaHHUE y 00yJArOmUXcsl YOSKIEHHOCTH B TYMaHUCTUICCKOM HATIPABIICHHOCTH XUMUH, e BaKHOH POJIH B PEIICHUN
TITO0ATBHBIX TIPOOJIEM PAITOHATFHOTO TIPHPOIOIIOBE30BaHMSI, TOMOTHEHUS YJHEPTETHUCCKUX PECYPCOB M COXPAHCHUS MIPUPOTHOTO
PaBHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpPEKHOT0 OTHOIICHUS K MIPUPOJIE U CBOEMY 3JIOPOBBIO, a TAKXKE MPUOOPETEHUS ONBITA
WCTIONTB30BaHUSI ITOyYCHHBIX 3HAHUH T IPUHSITHSA TPAMOTHEIX PEIICHUN B CUTYAIIHX, CBSI3aHHBIX C XUMHICCKUMU SIBICHUSIMHU.
B yueOHOM Im1aHe CpeTHero oomero 00pa3oBaHus MpeaMeT « XUMHUsD) 0a30BOT0 YPOBHS BXOJUT B COCTaB MPEAMETHON 00JIacTH
«EcTecTBeHHO-HAYYHBIC TIPEIAMETHD).

OO11ee YKo YacoB, OTBENEHHBIX [UISl H3YYEHHsI XUMHH, Ha 0a30BOM YPOBHE CpPEHEro 001Iero oopa3oBaHusi, COCTaBIsIET 68
gacoB: B 10 kimacce — 34 vaca (1 yac B Henelnro), B 11 kimacce — 68 yaca (2 Jaca B HEJIENIO).

11 KJIACC

OBLIAA N HEOPTAHUYECKAS XUMUSA

Teoperndeckue OCHOBBI XUMHU

XuMUUeCKuit 3eMeHT. AToM. Snpo atoma, u30TOombL. DJICKTPOHHAS 000JI0UKa. JHEPTeTUUCCKUE YPOBHH, MOIYPOBHU. ATOMHBIC
opburany, s-, p-, d- aemenTsl. OCOOCHHOCTH PACTIPEACICHHS JIEKTPOHOB M0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX
MIepHO/IOB. DJIEKTPOHHAsI KOH(UTYpaLUs aTOMOB.

Iepuonuueckuii 3axoH u [lepronnueckas cucrema xumudecknx snemMeHToB J1. V. MenneneeBa. CBs3b NEpHOANYIECKOTO 3aKOHA U
[lepuonnueckoi cuctemMbl XuMHUecKkux 31emMeHToB Jl. 1. MeHieneeBa ¢ COBpeMEeHHOM TeOpUel CTPOeHUsI aTOMOB.
3aKOHOMepHOCTI/I W3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U 06pa3yeM1>1x MU MIPOCTHIX U CJIOXKHBIX BEHICCTB 110 I'pyInaM 1
nepuogaM. 3Ha4eHUE MEPUOINIECKOT0 3aKOHA B PA3BUTHUH HAYKU.

CrtpoeHue BemecTBa. XUMHUUECKasi CBsI3b. BUbpl XUMUYeCKOM CBs3M (KOBaJICHTHAs HEMOMIAPHAS U MOJIApHAs, HOHHAs,
MeTayuIndeckas). MexaHu3Mbl 00pa30BaHKs KOBAJICHTHOW XMMUYECKOM CBA3M (OOMEHHBIN M JOHOPHO- aKICITOPHBIN).
Bonoponnast cBsi3b. BaneHTHOCTh. DIEeKTpOOTpUIIaTENbHOCTh. CTeneHb OKUCHeH s VIOHbI: KaTUOHBI U aHUOHBI.

BerrecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TIOCTOSHCTBA COCTaBa BelecTBA. THIThI KPHUCTAIITMUECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPHCTAITMYECKON PEIIETKH.

[TonsiTHE O MUCTIEPCHBIX cucTeMaX. ICTHHHBIE U KOMJIOWIHBIE PACTBOPHI.

MaccoBast 107151 BeL[ecTBa B pacTBOPE.

Knaccudukanms HeopraHudeckux coenuHeHuin. HoMeHkiaTypa HeopraHMueckux BeuecTB. [ eHeTHuecKas CBsi3b HEOPraHUUECKUX
BEIIECTB, MPUHAISKALINX K PA3IHYHBIM KIaccaM.

Xumuueckast peakips. Kinaccupukanusi XUMUYECKHX PeaKlnii B HEOPraHMYeCKOW 1 OPraHMYeCKOi XUMHUH. 3aKOH COXPaHEHHsI
MAaccChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTHH MIPU XUMUYECKUX PEAKIIUAX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3inuHbIX (hakTopoB. OOpaTuMble peakiun. XUMHIecKoe paBHOBecue. DakTopsl,
BJIMSIFOLLME HA COCTOSIHUE XUMHUYECKOro paBHOBecus. [Ipunnun Jle [llatense.

Onexrponutudeckas auccoruaimsa. CuibHbIe U ciaabbie a1ekTponuTsl. Cpeaa BOAHBIX PaCTBOPOB BEILIECTB: KUCIIasA, HEUTpaIbHas,
HIeTIOYHAS.

OKHCITUTENFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.

OKcIiepUMeHTaIbHbIE METOABI H3yIEeHHUS BEIIECTB U UX MPEBpalleHuii: JeMoHcTpanus Tabmur «Ileprogmueckas cuctema
xuMudeckux 31eMeHToB Jl. V. MenneneeBay, N3y4eHrne MOIEIeH KPUCTAIUTHYECKIX PEIIETOK, HAOMIOICHNE U OTIMCAHNE
JIEMOHCTPAIIMOHHBIX U TJAOOPATOPHBIX OMBITOB (Pa3IOKeHHE TIEPOKCHIA BOAOPO/Ia B IPUCYTCTBUH KaTaaN3aTOpa, ONpeAeIeHue
CpeIpl pacTBOPOB BEIIECTB ¢ IOMOIIBIO YHIBEPCAIFHOTO HHINKATOPa, PEaKIMH HOHHOTO0 00MeHa), IPOBEJCHUE IPAKTHIECKON
pabotsl «BnusiHue pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIuny.

Pacuérnrle 3agaun.

Pacuérbl 0 ypaBHEHUSAM XMMHUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACYETHI, PACYETHI C UCIIOJIb30BAHUEM MOHATHS
«MaccoBast OIS BEIIECTBAY.

Heoprannueckast xumust

Hewmeramnner. [Tonoxxenne HemeramioB B [lepromudaeckoii ciucreme xummdeckux amemMenTos J1. M. MenaeneeBa 1 ocoOeHHOCTH
CTpOeHHUs aTOMOB. OHU3MUYECKHe CBOHCTBA HEMETAIUIOB. AJUTOTPONHS HEMETAJUIOB (Ha IPUMeEpe KUCIOpoa, cepbl, pocdopa u
yriaepona).

XuMudecKkre cBOMCTBa BaKHEHIIIMX HEMETAJIOB (TaJIOTEHOB, CEpPHI, a30Ta, ¢ocdopa, yriepoaa U KpeMHUs) U UX COSTMHEHNI
(OKCHIOB, KUCTIOPOACONEPKAIINX KHUCIIOT, BOIOPOTHBIX COCTUHCHUI).

IIpumeHeHre Ba)XHEHIINX HEMETAJUIOB U UX COCTUHEHUM.

Meramnner. [Tonoxxenue meramios B [lepuoamdaeckoit cucteme xumudeckux neMeHToB J[. M. MerneneeBa. OCOOCHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiuioB. Oomme pu3zndeckue cBoiicTBa MeTauioB. CIDIaBBl METAIIOB. DJIEKTPOXUMHUIECKHUN
PpAa HANPSKEHU METaJJIOB.

XuMudecKkre cBOMCTBa BaXXHEHIIINX METAIUIOB (HATPHUH, Kalui, KaJbIUi, MATHAH, ATFOMAHUN, IUHK, XPOM, JKeJIe30, MeIIb) ¥ UX



COEMHEHUI.

O0mmwe crocoOb! moxy4eHus MeTasioB. [IpuMeneHne MeTauioB B OBITY M TEXHUKE.

DKcneprMeHTaIBHBIE METO/IBI U3yUEHUSI BEIIECTB U UX MPEBPAIIeHUH: H3ydeHNE KOJUIEKIUH «MeTasl U CIIaBbl», 00pasioB
HEMETAaJUIOB, PEIICHNE SKCIIEPUMEHTANIFHBIX 33/1a4, HAOI0ICHNE U ONMCAaHKE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(B3aMMoOJIEHiCTBHE THPOKCH/IA ATFOMHHUS C PaCTBOPAMH KHCIIOT M LIENOYeH, KaueCTBEHHBIE PEaKIMi Ha KaTHOHBI METAJLIOB).
Pacuérnble 3anaum.

Pacuérel Macch BemecTBa nim 00bEMa ra30B MO H3BECTHOMY KOJIMYECTBY BEIECTBA, MacCe WIN 00BEMY OJJHOTO U3 y4aCTBYIOLIHX
B PEAKIMU BEUIECTB, pacu€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CITH OJJHO U3 BEIECTB HMEET
IIPUMECH.

XuMus U KU3Hb

Posp xuMun B 00ecrniedeHuH IKOIOTHY€CKOM, YHEPTreTHUECKON M MUIIEBOH 0€30MacHOCTH, Pa3BUTHU MEAUIMHBL [IoHsATHE O
Hay4YHBIX METO/IaX MO3HAHUS BEIECTB U XMMHUYECKUX PEAKIIUH.

[pencraBnenust 00 0OMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO TIOYYeHUS BAKHEHIIINX BELIECTB.

UenoBek B MUpE BEILECTB U MaTEPHAJIOB: BaXKHEHIIINE CTPOUTENbHBIE MaTepHallbl, KOHCTPYKI[MOHHbIE MaTepUabl, KPaCKH, CTEKJIO,
KepaMHKa, MaTepHalibl JUIs JIEKTPOHUKH, HAHOMAaTepHabl, OpraHM4eCKHe U MUHEpaJIbHbIC YI00pEHHMSI.

XUMHS ¥ 3/I0pOBbE YENIOBEKa: IIpaBHiIa UCIIONB30BaHMU JIEKAPCTBEHHBIX MIPENaparoB, NpaBuiia 0e301acHOTO UCTIOIb30BAHHS
MpenaparoB OBITOBOM XMMHUH B TIOBCEAHEBHOM KHU3HU.

MesxnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeIMeTHBIX CBsI3el MPH N3y4eHHH O0IIel U HeopraHuyeckoi XuMuK B 11 Kitacce ocymiecTBIIseTcs uepes
UCIIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX OHSTHH, TaK U MOHSITHH, SBISFOIIMXCS CHCTEMHBIMH ISl OTJETBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI' 0O LIUKJIA.

OO0u1Me ecTecCTBEHHO-HAYYHbIC IOHSTHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIN3, CHHTE3, KiIacCcu(UKanms,
HEPHOIUYHOCTD, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJCIMPOBAHKE, U3MEPEHNE, SBIICHHE.

®dusuka: MaTepusi, SHEPTusl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAJIMOAKTUBHOCTh, MOJIEKYJIA,
9HEPreTHYECKUIl YPOBEHbB, BEIIECTBO, TENI0, 00BbEM, arperaTHoe COCTOSHNE BEIECTBA, (PM3NYECKUE BETMUMHBI U SIMHHIIBI X
HU3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opraHusM, 9KocucreMa, 6rocdepa, Makpo- U MUKPOAJIEMEHTHI, BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.
I'eorpadus: MuHEpaIbl, TOPHBIE TIOPOABI, IOIE3HbIE HCKOIIAEMBIE, TOILINBO, PECYPCHL.

TexHOMOrMA: XMMHYECKas MPOMBIIIJIEHHOCTb, METAJLTYPrusl, IPOM3BOJICTBO CTPOUTEIBHBIX MATEPUAIIOB, CEIbLCKOXO035HCTBEHHOE
MPOU3BOCTBO, IUILEBAs IPOMBIIIICHHOCTh, (hapMalieBTHYECKast HPOMBIIUIEHHOCTb, IPOM3BOACTBO KOCMETHYECKUX IPeraparos,
IIPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPUAIIOB, JIIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA TPOI'PAMMBI 110 XUMHUH HA BA30OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3VJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOSHUS 00YJAIOIIMMUCS MIPOrPaMM CPETHETO 00IIero oopa3oBaHus
(JIMYHOCTHBIM, METANPEIMETHBIM | IIpeAMeTHBIM). HaydHo-MeTonmyeckold OCHOBOH IS pa3pabOTKH IUIAaHUPYEMBIX PEe3YJIbTaToOB
OCBOEHHSI IPOTPaMM CPEIHEro o0LIero 00pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIX O

B cooTBeTCTBHY ¢ CHCTEMHO-IEATENEHOCTHBIM IOAXO0J0M B CTPYKTYPE JTMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPEIMETa « XUMUSD)
Ha ypOBHE CpeIHero odmero oopa3oBaHus BEIICIEHBI CIIEAYIOIIIE COCTABIIAIOIIHE:

0CO3HaHUE O0YYAIOIMINMHUC POCCHHCKON IPpakIaHCKOW HIEHTUIHOCTH — TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSATEIBHOCTH 1
CaMoOIpeeNIeHHIO;

HaJIM4re MOTHUBALIMH K 00y4EHHIO;

LeJIeHapaBlIeHHOE PAa3BUTHE BHYTPEHHUX YOSKICHNH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LICHHOCTEH M MCTOPUYECKUX TPaaUIUii
0a30B0if HAYKW XHMUW;

TOTOBHOCTB M CIIOCOOHOCTB 00YYalOIINXCsl PyKOBOJCTBOBATECS B CBOCH NEATEIBHOCTH LICHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMH,
NPUCYIIUMH LIETIOCTHON CHCTEME XUMHYECKOr0 00pa30BaHMs;

HaJIMYHe PaBOCO3HAHUS YKOIOTHYECKOM KYIbTYpPHI M CIIOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH JKU3HEHHBIE TUIaHBL

JIM4HOCTHBIE PE3yNBTAaThHl OCBOCHHUS MpeaAMeTa « XUMHUSD» TOCTHIAI0TCA B SAMHCTBE YIeOHOM U BOCIIUTATEIBHOMN e TeNEHOCTH B
COOTBETCTBHH C TYMaHUCTHYECKHMH, COLMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMH H HJI€aJlaMH POCCHHCKOTO
TPaXJIaHCKOT 0 OOIIECTBA, MPUHATHIMU B O0IIECTBE HOPMAaMH M IIPaBUIIaMH MTOBEAEHHS, CIIOCOOCTBYIOIINMH ITpOIieccam
CaMOITO3HAHHS, CAMOPA3BUTHS X HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00yJaIOIIHNXCS.

JIm4HOCTHBIE PE3yNBTATHl OCBOSHHMS MpeIMeTa « XUMUSD) OTPaKaloT C(OPMUPOBAHHOCTH OIIBITA TI03HABATEIHHON M MPAKTHIECKOH
JIEITENIFHOCTH 00YUaIOINXCs [0 Pealu3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:



1) Ipa)<1aHCKOI'O0 BOCIIUTAHUS:
0CO3HaHMS 00YJAIOIIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX TIpaB U 00s3aHHOCTEH, yBa)KEHUS K 3aKOHY M IIPABOIIOPSIKY;
IIPEJCTABICHUS O COLUAIBHBIX HOPMaxX U MpaBHIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JIEITEILHOCTH TP CO3JIAaHUH Y4eOHBIX IPOEKTOB, PEIICHUH YIeOHBIX M MO3HABATEIFHBIX
3a/1a4, BBIOJHEHUN XUMHUYECKHUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh U MPUHIUMAaTh MOTHBBI, HAMEPEHHS, JIOTHKY U apryMEeHTHI APYTUX TP aHAU3E Pa3IUUHbIX BHOB yIeOHON
JIeSITENbHOCTH;

1) MaTPUOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K HCTOPUYECKOMY U HayYHOMY HACJIEIUI0 OT€UECTBEHHON XUMUH;

YBa)XEHUsI K MIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U IPAKTUYECKOTO TPUMEHEHHS XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHIKECHHS
HAayKH €CTb Pe3YJbTaT JUINTENbHBIX HAOIIOCHUH, KPOIOTIMBBIX 3KCIEPHUMEHTAILHBIX TIOMCKOB, TOCTOSIHHOT'O TPY/Ia YUEHBIX U
MIPAKTHKOB,

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B ITOJIYYEHHUHU M TIOCIIEAYIOIIEM aHaIn3e HH(POPMAIMHU O MEPETOBbIX JTOCTHKEHUIX
COBPEMEHHOI OTE€UYeCTBEHHON XUMUMU;

2) JTyXOBHO-HPaBCTBEHHOI O BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHMS, ITHYECKOTO MTOBE/ICHUS;

CHOCO6HOCTI/I OLCHMUBATh CUTYallUH, CBA3aHHBIC C XUMHUYECKHUMHU SABJICHUAMU, U IPUHUMATL OCO3HAHHBIC PEHICHHUS, OPUCHTUPYACH
Ha MOpPAJIbHO-HPABCTBCHHBIC HOPMbI U LICHHOCTH,

TOTOBHOCTH OILICHMUBATH CBOE TMOBEICHNE U ITOCTYIIKH CBOUX TOBapPIH.ICﬁ C HOSI/ILII/II‘/II HpPaBCTBCHHBIX U MPABOBLIX HOPM U OCO3HAHUEC
MIOCNENCTBUI 3TUX ITOCTYIIKOB;

3) (hOopMUpPOBaHUS KYJABTYPHI 310POBBSI:

NIOHMMAaHHMsI [IEHHOCTEH 3/I0pOBOT0 U 0e30MacHOro oopasa KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY
(U3NUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus IpaBuil 6€30MaCHOT0 O0paIeHHs ¢ BELIeCTBAMH B OBITY, TIOBCEHEBHON JKU3HU U B TPYAOBOU IEATEIIBHOCTH;
NOHMMAaHUA LIEHHOCTH MPaBUJI HHIMBUAYAILHOTO M KOIJIEKTUBHOTO 0€30I1aCHOr0 IIOBEACHHS B CUTYaLUsIX, YTPOKAIOLINX
310pOBBIO U KHU3HU JIIOAEH;

OCO3HAHMS IOCIEICTBUN U HEMIPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB, KypEHHs);

4) TPYZAOBOTO BOCIIUTAHHS:

KOMM YHUKATUBHON KOMIIETEHTHOCTH B Y4e0HO-HCCIIEIOBATENLCKOM e TEbHOCTH, O0IIECTBEHHO MOJIE3HON, TBOPUECKOM U APYTUX
BUJAX JEATEIILHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3aJ[ay COLMAIbHON HAaNPaBIEHHOCTH (B paMKax CBOETo Kiacca,
IITKOJIBI )

HHTEpeca K IPaKTHYECKOMY H3Y4EHHIO TPO(eccHil pa3IMyHOro poaa, B TOM YMCIIe HA OCHOBE IPUMEHEHHUS [IPEIMETHBIX 3HAHUH
10 XUMMU;

YBaXXEHHUS K TPYAY, JIOIIM TPy U pe3ylabTaTaM TPyHLOBOH AEATEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaIbHON
TPAaeKTOpUHU

obpazoBanust, Oyayiiell mpodeccuy 1 peanu3aniy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB € yIE€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 001IecTBa;

1) 9KOJIOTMYECKOT0 BOCTINTAHUSL:

9KOJIOTMYECKH IE7IECO00PA3HOr0 OTHOIIEHHMS K MMPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS KU3HH Ha 3eMIIE;

MIOHUMaHH TTI00aTbHOT0 XapaKTepa SKOIOTHYECKUX MPo0IIeM, BIUSHIA SKOHOMUYECKHUX TIPOLIECCOB HA COCTOSIHUE ITPUPOAHON U
COLIMAJIBHOM Cpenbl;

0CO3HaHMS HEOOXOIMMOCTH MCIOIB30BAHMUS JOCT)KEHIH XUMHH ISl PELIEHHS BOIPOCOB PAMOHAIBHOI'O IIPHPOAOIOIB30BAHMSE;
AKTHBHOT'O HENPUSTHUS IEHCTBUH, IPHHOCSIINX BPE OKPY>KAIOIIEH MPUPOTHOH Cpee, yMEHH POTrHO3UPOBATh HEOIArONPHUATHBIE
9KOJIOTMYECKHE TIOCIEICTBHS IPEAIPHHNMAEMBIX JEHCTBUH W TIPEIOTBPAIIATH HX;

HAJIMYUsI PAa3BUTOTO 9KOJIOTMIECKOT'0 MBIILIECHHS, SKOJIOTHIECKON KYIbTYpBI, OIBITa JEATEILHOCTH SKOJIOTHIECKON
HaNpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMM B TIO3HABATEIHHON, KOMMYHHKAaTHBHON M COITMAIBHOMN MPAKTHKE, CIIOCOOHOCTH
1 YMEHUSI aKTHBHO MPOTHUBOCTOSTH HJIEOJIOTHH XeMogoony;

2) LIEHHOCTH HAYYHOTO ITO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOLIECTBEHHOMN MPAKTUKH;
MIOHMUMaHUS CIIeU(UKN XMMUHU KaK HayKH, OCO3HaHUA €€ posid B (JOPMHUPOBAHNH PALMOHATIBHOTO HAYTHOTO MBIIIICHHS, CO3/1aHIN
LIETIOCTHOTO TPEICTABICHHS 00 OKpY’KaroIeM MUPE KaK O €IMHCTBE IPUPOAbI U YEJIOBEKA, B TOZHAHUHU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUHN MPOOJIeM COXPAHEHHNS IPUPOAHOTO PABHOBECHS;

yOXIEHHOCTH B 0COO0H 3HAYMMOCTH XHUMHUH JJIsl COBPEMEHHON IMBUIM3AIMH: B €€ T'YMaHUCTHYECKOM HAIpaBICHHOCTH U BAKHOU



pOJHM B CO3/1aHMM HOBOM 0a3bl MaTepHaIbHON KYJIBTYPHI, PEIICHUH TNI00ATBHBIX IPOOIEM YCTOMIHBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPbEBOH, SHEPTETUUECKOH, ITUIIIEBOI 1 3KOJIOTMYECKOH OE30ITaCHOCTH, B Pa3BUTHH MEIMIMHBI, 00ECIIEYeHUH YCIOBHN
YCIIITHOTO TPY/Ia M AKOJIOTHYECKH KOM(POPTHOH >KU3HH KXKIOTO 4IeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: TIOHUMAaHUS CYIITHOCTH METOJIOB TIO3HAHUSI, UCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIIOIb30BATh

TIoJTyJaeMble 3HaHUS VIS aHAJIN3a ¥ OOBSICHEHHS SIBIICHUH OKPYKAIOIIET0 MHUPa U MPOUCXOISAIINX B HEM U3MEHEHHUH, YMEHUS
JienaTh 000CHOBAaHHbIE 3aKJIFOUSHHS HA OCHOBE HaYYHBIX (DaKTOB U UMEFOIUXCS JAHHBIX C LEIbIO MOIYUSHHUS TOCTOBEPHBIX
BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCTIONB30BaTh XUMHUIECKHIE 3HAHUS JUIS PEIICHNUS TPOOJIEM B peabHBIX KU3HEHHBIX CUTYalUsIX;
WHTEpeca K MO3HAHUIO M UCCIIEI0BATENBCKOMN JIEITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHMIO, K aKTHBHOMY MOJIYYEHUIO HOBBIX 3HAHUI MO
XMMHUH B COOTBETCTBUH C )KN3HEHHBIMH MOTPEOHOCTIMHU;

MHTEpeca K 0COOEHHOCTSIM TPY/a B pa3sInuHbIX cepax nmpodeccnoHabHOM NesTeTbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTAThBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS YUeOHOT0 IpeMeTa « XUMHs» Ha YPOBHE CPEAHEro 00Iero 00pa3oBaHusl BKIFOUAIOT:
3HAYMMBIE JUIs JOPMHUPOBAHHST MHUPOBO33PEHNUS 00yUarOLIMXCsl MEXINCIUILIMHAPHBIE (MEKIPEIMETHBIE) O0LIeHayYHbIE TIOHSTHS,
OTpakarollxe NEeIOCTHOCTh HAYYHOH KapTHHBI MUpa M CIIelM(DUKY METOIOB TIO3HAHUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax
(MaTepwsi, BELIECTBO, SHEPIHs, SIBICHUE, IPOIECC, CUCTeMa, HaAYYHbIH (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UccliefioBanue, HaOmoeHe, I3MEPEHHe, SKCIIEPUMEHT U JpYyTue);

YHUBEpCaJbHbIE yueOHbIE JIeiiCTBUsI (TI03HABAaTENbHBIC, KOMMYHHUKATHBHBIE, PETYJISITHBHBIE), oOecneyrBatonme GopMrUpoBaHue
(YHKIIMOHATBHON TPaMOTHOCTH U COLIMAIHON KOMIIETEHIIMH 00YYarOIIUXCsl;

CHOCOOHOCTh 00YYAIOIINXCSl UCIIONB30BaTh OCBOSHHBIE MEXKIMUCIUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEP CAIIbHBIC
y4eOHbIe IeHCTBUS B TO3HABATEIBHOM U COIIMAJILHOM MTPAKTHKE.

MeTaHpe)IMCTHBIC PE3YJbTAThI OTPAXKAKOT OBJIaICHUE YHUBEPCAJIbHBIMU y‘-le6HbIMI/I IIO3HABATCJIbHBIMU, KOMMYHUKATHUBHBIMU U
PETYNATUBHBIMU JAEHCTBUSIMU.

OBrnajieHNe YHUBEPCAILHBIMU Y4eOHBIMH O3HABATEILHBIMU JEHCTBUAMU:

1) 0a30BbIE JIOTUYECKUE ACHCTBHS:

CaMOCTOATENBHO (HOPMYNIUPOBATh U aKTYaJM3UPOBATh NPoOIIEeMy, BCECTOPOHHE € paccMaTpHBaTh;

OIIPEIEIIATH LIEJIU ASSITENbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JOCTHKEHUS], COOTHOCUTh PE3YNbTaThl JEATEILHOCTH C
MIOCTaBJIEHHBIMH LIEISIMU;

UCTIONb30BaTh [IPU OCBOCHUH 3HAHUN MPHEMBI JIOTHYECKOTO MBIIIJICHHS — BBIICIATh XapaKTEpHbIC MPU3HAKY MOHATHH 1
YCTaHaBIMBATh UX B3aUMOCBS3b,

HCIIONB30BAaTh COOTBETCTBYIOLINE MOHATHUSA AT OOBSCHEHHUS OTIACIbHBIX ()aKTOB U SBJICHUH;

BBIOMPATh OCHOBAHHMS U KPUTEPHH IS KIaCCU(HUKALIMH BEIECTB U XMMHYECKHUX PEaKLui;

yCTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIC CBA3U MEX/y U3y4aeMbIMHU SIBICHUAMU;

CTPOUTD JIOTHUECKHE pacCykIeHUs (MHIyKTUBHbIE, I€AYKTUBHBIE, [10 AHAIIOTHHN), BBISBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B
paccMaTpUBaEMBIX SBJICHHAX, (OPMYIHPOBATH BEIBOABI U 3aKIIIOUCHUS;

MIPUMEHSATD B IPOLIECCE [TO3HAHMS, HCIIONB3YEMbIE B XMMHUH CHMBOJIMUECKUE (3HAKOBBIE) MOJIENH, IPE0OPa30BhIBATH MOJIEIHHBIC
MIPE/ICTABICHUS — XUMHWIECKHH 3HAaK (CHMBOI) 3JIEMEHTa, XMMU4YecKast (opMysa, ypaBHEHHE XUMUYECKOH PEaKIK — IIPU PEIICHUH
y4eOHBIX O3HABATENBHBIX U MIPAKTHUECKUX 33a4, IPIMEHSITh Ha3BaHHBIE MOJIEIBHbIC TIPE/ICTABICHUS IJIs1 BHISIBIICHUS
XapaKTEPHBIX MIPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUIECKUX PEAKIIHH.

1) 0a30BBIE UCCIIENOBATEILCKIE IEHCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IIO3HAHKSA BEIIECTB M XMMHUUECKNX PEAKIHH;

(OpMyYITpOBATh LIS U 3aa41 HCCIIEIO0BAHMS, UCIIONB30BATh TIOCTABICHHBIE U CAMOCTOSTENILHO ChOPMYIHMPOBAHHBIE BOTIPOCH! B
Ka4ecTBEe MHCTPYMEHTA ITO3HAHKS ¥ OCHOBBI JJ1s1 (JOPMHUPOBAHMS THUITOTE3BI IO MPOBEPKE NMPABMIBHOCTH BBICKa3bIBAEMbIX
CY)KIEHHUII;

BJIaJIETh HABBIKAMH CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U IPOBEICHNST YIEHHMIECKUX KCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMCEHHSA
HAOIIOAATH 32 XOIOM IPOIIeCca, CAMOCTOSTENFHO MIPOTHOZUPOBATE €T0 PE3YNbTaT, (POpMyITHpPOBaTH 00OOIIEHHS U BBIBOIIEI
OTHOCHTEJIFHO IOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHHS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON padore;
MIPHUOOPETATh OIBIT YIEHHIECKOH UCCIEA0BATEIBCKON M IPOCKTHOM JIESITEbHOCTH, TMPOSIBIIATH CIIOCOOHOCTD M TOTOBHOCTH K
CaMOCTOSTENTLHOMY ITONCKY METOJIOB PEIICHHS MPAKTHUECKUX 3a/1a4, TPUMEHEHHUIO Pa3InYHBIX METOJOB ITO3HAHHS.

2) pabora ¢ na(bpOpMaIHeii:

OPHEHTHPOBATHCS B PA3TMYHBIX MCTOYHUKAX HHPOPMAIMK (HaAYJHO- MOIMYJIsIpHAs JINTEPaTypa XUMHUUECKOTO COAEPKaHuS,
CrpaBOYHBIE TOCOOUSI, pecypchl MIHTepHETa), aHAIM3NPOBATh MH(OPMALIMIO Pa3IMIHBIX BUIOB U (JOPM IIpEACTaBICHUS,
KPUTHUYECKH OLIEHNBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUHBOCTH;



(OpMyIHPOBATH 3aNPOCH! ¥ IPUMEHSTH Pa3IMYHbIE METOIBI IIPH TIOMCKE M 0TOOpE MH(POPMALIH, HEOOX OJJMMOM /TSI BBITTOJTHEHHS
yueOHBIX 3a7a4 ONPEAETEHHOrO THIIA;

MIPUOOPETATH OITBIT HCIOIB30BAHMUS NHPOPMAIIMOHHO-KOMMyHHUKATUBHBIX TEXHOJIOTHI U Pa3IMIHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTHMANIbHYIO (hOpMY MpecTaBiIeHNs] HHPOpMaIiK (cXeMbl, rpaduKky, quarpaMmsl, TaOJIUIIbI,
PHUCYHKH H JAPYTHUE);

HCIIONIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEJICTBA MPH PaboTe C XMMUYECKOH HH(pOpMaIye: NPUMEHSTh MEeXIPEIMETHBIE
(pusnyeckre U MaTeMaTUYECKHE) 3HAKKA M CUMBOITBI, (popMyIibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

HCIIONIb30BAaTh U NMPE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISHOCTH.

OgnajzieHre yHUBEPCATbHBIMI KOMMYHUKATUBHBIMH JCHCTBUSIMH:

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI B XOJI€ IMaJIora /WK JUCKYCCHUH, BEICKA3bIBATh HAEH, (DOPMYIHPOBATH CBOU
MIPE/IJIOKEHHsT OTHOCHTENILHO BBIITOJTHEHUS MIPEJIOKEHHOH 3a/1a4u;

BBICTYNATh C TIPE3EHTAIMEH Pe3YIbTaTOB TI03HABATENLHOW IEATENBHOCTH, TIOJTyYEHHBIX CAMOCTOSITENILHO UIIA COBMECTHO CO
CBEPCTHUKAMH TIPH BHINOJIHEHUH XUMHYECKOT0 IKCIIEPUMEHTa, TIPAKTUYECKOH PaOOThI 10 UCCIIEI0BAaHUIO CBOMCTB M3y4aeMbIX
BEIIIECTB, peai3aliny y4eOHOro npoekra 1 (popMyIUpOBaTh BBIBOJBI 110 PE3YJIbTaTaM MTPOBEAEHHBIX HCCIIENOBAHUN TYTEM
COTJIaCOBaHUsI MO3UIMH B X0Jie 00CY)KACHUSI U 0OMEHa MHEHHUSMHU.

ORuajieHre YHUBEPCAIBHBIMH PETYISTUBHBIME JIEHCTBUSMH:

CaMOCTOSITENTLHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO TIO3HABATEIBHYIO IESTEIBHOCTD, ONPEAEIsis e€ eI U 3a/1auu,
KOHTPOJIMPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH TPeUIaraeMblil ITOPUTM JICHCTBHUIN TIPH BHIIIOJTHEHUH YYE€OHBIX U
UCCIIEIOBATENbCKHX 3a/1a4, BHIOUpaTh Hanbonee Y3 peKTHBHBIN CIIOcO0 MX PELICHHs C YUETOM IMOITYUeHHs] HOBBIX 3HAHHH O
BEILIECTBAX M XMMHUUECKUX PEAKIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

11 KJIACC

[IpenmerHbIe pe3ybTaThl OCBOEHHS Kypca «O0Ias 1 HeOpraHUuecKas XUMHSD) OTPaXKaloT:

c(OpMHUPOBAHHOCTH MPEJCTABICHHUI: O XUMHYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUPa, POJIM XUMHUH B
MO3HAHUU SIBJICHUI IPUPO.BI, B POPMHUPOBAHUY MBILUICHUS U KYJIbTYPbI TMYHOCTH, €€ (QyHKIMOHATIBHOW IPAMOTHOCTH,
HEOOXOANMOI JUIsl pEIIeHNUs] TPAKTUYECKHUX 3a/1ad M DKOJIOTHYECKH 00OCHOBAHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO M IPUPOHOM
cpene;

BJIaICHUE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE OHATHS (XUMUYECKUH 3JIEMEHT, aTOM,
H30TOTII, $-, P-, 0- 3JIeKTPOHHBIE OPOUTAI ATOMOB, HOH, MOJICKYJIa, MOJTb, MOJISIPHbINA 00HEM, BAICHTHOCTD,
3NEKTPOOTPULIATENIEHOCTD, CTETIEHb OKUCIICHUS, XUMHIYECKast CBSA3b (KOBaJICHTHAS, HOHHAS, METAJTMYEeCKasi, BOJOPOAHAs),
KpHUCTaJUTHUECKas PEIIETKa, TUITBl XUMUYECKUX PEaKIUi, pacTBOP, SJEKTPOIHUTHI, HEIJIEKTPOIUTHI, SJCKTPOIUTHYECKAs
JIUCCOIMALINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEAKIIUH, XUMUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopus 3IEKTPOIUTUIECKOHN TUCCONManny, epuoanueckuii 3akon J[. 1. MenaeneeBa, 3aK0H COXpaHEHH MACCHI BEMIECTB, 3aKOH
COXpaHEHHS U MPEBPALICHHUS SHEPTHH MIPU XUMUIECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOIMYECKIH A3BIK XHUMUH,
MHPOBO33pEHYECKUE 3HAHMUS, JICKAIIIE B OCHOBE IOHUMAHUS IPUIUHHOCTH U CHCTEMHOCTH XUMUYIECKUX SIBIICHUH,
(bakToNoruIecKue CBEIeHNs O CBOMCTBAaX, COCTaBe, MOMyYeHUH U 0€30MaCHOM HCIOJIb30BAHUH BAYKHEHIIINX HEOPTaHHYECKHX
BEIIECTB B OBITY U MPAKTUIECKON JeATENHHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTH YMEHUI1 BBISIBIISITh XapaKTepPHbIC IPHU3HAKHU MMOHSATHIH, YCTAaHABIMBATH UX B3AUMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIIHE ITOHATHUS IIPU OMMCAHINH HEOPTAaHIMYECKUX BEIIESCTB U MX MPEBPAILCHHI;

c(OpPMHUPOBAHHOCTH YMEHUI UCTIOIH30BATh XUMUYECKYIO CHMBOJIHMKY ISl COCTaBIICHHUS (POPMYIT BEIIECTB M YPaBHEHUI
XIMHYECKHX peakimi, cucremarnaeckyio HomeHKIaTypy (IUPAC) u TpuBuansHbIe Ha3BaHUSA OTAEIHHBIX HEOPTaHMIECKIX
BEIIeCTB (yrapHBIi ra3, YIIIEKUCIBIH ra3, aMMHUaK, TaliéHas U3BECTh, HEeraméHas N3BECTb, IUTHEBAS COMA, MUPUT U IPYTHE);
c(OPMHUPOBAHHOCTH YMEHUI OMPE/EISITh BAICHTHOCTD M CTETICHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB B COSTUHEHUSX PA3IUYHOTO
cocTaBa, BUJl XUMUYECKOHN CBSI3M (KOBAJICHTHAS, HIOHHAS, METAJUTMIECKas, BOIOPOIHAs) B COSAMHEHISX, THIT KPUCTAIUTHIECKOM
PEmIETKN KOHKPETHOT'O BEIIECTBA (aTOMHAsI, MOJISKYJISIpHAsI, MOHHAS, METAIUTMYECKas ), XapaKTep CpPeIbl B BOAHBIX pacTBOPAX
HEOPTaHMYECKUX COSITHHEHH;

c(hOPMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIICKHOCTE HEOPTAaHUIECKHUX BEIECTB TI0 UX COCTABY K OMPEHCIEHHOMY
KJIaCCy/TpYIIe COeqMHEHNH (IIPOCThIE BEMIECTBA — METAIUTBI 1 HEMETAIUThI, OKCHIIBI, OCHOBAHUS, KHCIOTHI, aM(OTEepHEIE
THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI ITepHOInIecKoro 3akoHa /. V1. MeHzaeneeBa u AeMOHCTPUPOBATH €r0
CHCTEMATH3UPYIOTYI0, O0BSICHUTETHHYIO M IPOrHOCTHYECKYHO (PYHKITHM;

c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTEPU30BATh IIIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKIX 3JIEMEHTOB | —4 TIepromoB
IMeproanuecKoi cUCTEMBI XMMHIUECKHX diieMeHToB [I. . MeHmeneeBa, HCIONb3ys TIOHATHS «S-, P-, 0- 3JIEKTpOHHBIE OPOUTAINY,
«IHEPTeTUIECKHUE YPOBHMY, OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUYECKIX IJIEMEHTOB M MX COSAWHCHUH 10
nepuogam u rpynnam Ilepuonuyeckoid cuctemMbl XuMuueckux 3yeMeHToB /1. 1. Menneneesa;



c(OpMHUPOBAHHOCTH YMEHHUI1 XapaKTepru30BaTh (OIMICHIBATH) OOIINE XUMUIECKHE CBOHCTBA HEOPTaHNIECKUX BEIIECTB PA3TMIHBIX
KJIaCCOB, MTOJTBEPKAATh CYIIECTBOBAHNE ICHETHIECKON CBA3H MEXKIY HEOPraHMYECKHMH BEIIECTBAMH C TIOMOIIBIO YPaBHEHHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHH;

c(OpMHUPOBAHHOCTH YMEHUS KJIACCUPHUITUPOBATH XMMUUECKHE PEaKIUH M0 PAa3IHYHBIM NMPU3HAaKaM (YHCITy U COCTaBY
pearupyromyx BEeUeCTB, TEIIOBOMY 3()(EKTy peakiun, H3MEHEHHUIO CTeTIeHEeH OKUCIIEHNUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIIHH,
YUYaCTHIO KaTalIu3aTopa);

c(OpMHUPOBAHHOCTH YMEHUI COCTABIIATH ypaBHEHUS PEaKLUil pa3IMYHbIX TUIIOB, ITOJHBIC ¥ COKPALIEHHbBIE YPaBHEHUS peaKIuit
HMOHHOTO 0OMEHa, YYUTBIBAs YCIOBUSI, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTH YMEHUI ITPOBOANTH PEAKIMH, TIOTBEPKAAIONINE KAYECTBEHHBII COCTaB PAa3JIMUHBIX HEOPTaHUIECKHX
BEIIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IIPUCYTCTBYIOIIIE B BOAHBIX PACTBOPAaX HEOPTAaHMYECKHUX BEIIECTB;
c(OpMHUPOBAHHOCTH YMEHUI PACKPHIBATH CYLIHOCTh OKUCIHTENFHO- BOCCTAHOBUTENBHBIX PEAKIUI MOCPEJCTBOM COCTABIICHUS
3JIEKTPOHHOr0 OanaHca 3TUX PEaKIHii;

c(OpMHUPOBAHHOCTH YMEHUIT 0OBSCHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKI[UH OT Pa3InYHbIX (PAKTOPOB; XapakTep
CMelIeHUs] XUMHUUYECKOTr0 PABHOBECHS B 3aBUCUMOCTH OT BHelLIHero Bozaeiicteus (npunuun Jle llaTense);

c(OpMUPOBAHHOCTH YMEHHUI XapaKTeprU30BaTh XUMHUIECKHE TIPOLIECCHI, JIS)KAIINE B OCHOBE IIPOMBIIIIEHHOTO MOTYYEHHsI CEPHOU
KHCJIOTBI, aMMHaKa, a TakxKe C(hOPMUPOBAHHOCTH MPEACTABIICHUI 00 OOLIMX HAYYHBIX MPUHIMIAX M IKOJIOTHYECKUX poliemax
XMMHYECKOT0 MPON3BOJICTBA;

C(bOpMI/IpOBaHHOCTI) yMCHPIf/II MMPOBOAUTH BBIYMCIICHHS C UCIIOJIB30BAHUEM IMOHATUA «MAaCCOBas A0JId BEIIECTBA B paCTBOPE»,
O6’béMHBIX OTHOIIIEHHUH ra30B IpU XUMHUYECKUX pCaKUAX, MaCChbl BEIICCTBA NI O6'béMa ra3oB I10 U3BECTHOMY KOJIMICCTBY
BEIIECTBA, Macce WM 00BbEMY OTHOTO U3 YJaCTBYIOIIUX B PEAKIMH BELIECTB, TEIIOBOro 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BELIECTB, PEBPAIIICHNS] K COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTH YMEHUIT COOIIOAATH MTPABMIIA TIOJIb30BAHHS XUMHUYECKOH TIOCY/101 U 1a00paTOpHBIM 000pyJOBaHHEM, & TAKXKE
IpaBuja 06paLHCHI/I$I C B€HIECTBAMHU B COOTBETCTBHHU C MHCTPYKIHUSAMHU I10 BBIITOJIHEHUIO na6opaToprlx XUMHWYCCKHUX OIIBITOB,
c(OPMHUPOBAHHOCTh YMEHHI INIAHUPOBATH U BBINOIHATH XUMUYECKHI SKCIIEPUMEHT (pa3ioxKeHHe TIepOKCHIa BOIOpOia B
NPUCYTCTBUHU KaTalu3aTopa, ONpeeleHHe CPeibl paCTBOPOB BELIECTB C IIOMOIIBIO YHUBEPCAIBLHOIO HHINKATOPA, BIUSHUE
pa3IU4HBIX (HJaKTOPOB HAa CKOPOCTh XMMHUYECKOH PEeaKkuy, peakiMd HOHHOI0 0OMEeHa, KaueCTBEHHbIC PeaKny Ha cyabdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOH aMMOHWS, peLlIeHHE IKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMaM «Metamisl» 1 «Hemeramisny)
B COOTBETCTBHHY C IIPAaBHJIaMH TEXHUKH 0€30MIaCHOCTH MPU OOPALLEHUH ¢ BEIECTBAMH U J1a0OpaTOPHBIM 000pYAOBAHHUEM,
NPECTaBIATh Pe3yAbTaThl XUMUYECKOI'0 SKCIIEPUMEHTa B (hOpMe 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIUH 1
(bopMyTHpOBaTh BBIBOIBI HA OCHOBE 3THX PE3Y/bTAaTOB;

c(OpMHUPOBAHHOCTH YMEHUH KPUTHYECKH aHATU3UPOBATh XMMHUYECKYI0 HH()OPMALHIO, TONYy4aeMyIO U3 Pa3HBIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHKaNuK, IHTEpHET U APYIruX);

c(opMHUPOBAHHOCT YMEHHN COOIONATH MPaBUiIa SKOJIOTUYECKHU LIeNeco00pa3HOro IIOBEACHHUS B OBITY U TPYIOBOH NEATEIBHOCTH
B IIEJISIX COXPaHEHUs CBOETO 30POBbS H OKPYKAIOIIEH IPUPOIHON Cpebl, OCO3HABATH OIIACHOCTH BO3CHCTBHS HA JKHBbIE
OpraHU3MBbI ONPEETIEHHBIX BEIECTB, IIOHNMas cMbIci noka3atess [1/1K, mosacHATh Ha IpuMepax CIocoObl yMEHBIIEHHUS U
NpeIOTBPALIEHNs HX BPEIHOTO BO3ACIHCTBHS HA OPraHU3M YeIIOBEKa;

IUIS 00Y4JaroNIUXCsl ¢ OrPAaHUYECHHBIMH BO3MO)KHOCTSIMH 3/I0POBBS: YMEHUE IPUMEHATH 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOIAX
MO3HAHMS BELIECTB M XUMHYECKUX SBJICHHUM;

JUTSL CITETIBIX M CITa0OBUAAIINX OOYJAOIIIXCS: YMEHHE MCIIOB30BaTh peNbe(pHO-TOUCUHYIO crcTeMy o0o3Hadenuit JI. bpaitnsa ms
3aIMCH XUMHYECKUX (POPMYIL.



HaumenoBaHue pa3ieioB H TeM

KoanuecTBo yacoB

JjiekTpoHHbIe (HH(pPOBBHIE)

o0pa3oBaTebHBICPECYPChI
Ne NporpaMMel Beero | KoHTP IIpak
n/n
paGotel | padot
bl
Pa3nen 1. TeopeTnueckne 0CHOBBI XUMHH
Crpoenue atomoB. Ileproandyeckuii 3aKoHI
1.1 TlepHOIMYECKAs CHCTEMA XMMHUECKHX 3 0 https://lesson.edu.ru/04/10
anemenToB /1. V1. MeHneneeBa
1.2 XUMHUYECKUE PEaKInu 6 1 https://lesson.edu.ru/04/10
CrpoeHue BemecTBa. MHOrooopasue
1.3 ™ P 4 10 https:/lesson.edu.ru/04/10
BEIIECTB
Hroro no pasaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranudeckass XuMus
2.1 Merajuisl 6 0 https://lesson.edu.ru/04/10
2.2 Hemerasmist 9 1 https://lesson.edu.ru/04/10
23 CBH3B HEOPTAaHNUYCCKUX U OPraHNnICCKUX 2 0 https://lesson_edu_ru/04/10
BEIIIECTB
Hrtoro mo paszeny 17 https://lesson.edu.ru/04/10
Pazpnen 3. Xumus u :Ku3Hb
3.1 XUMUS U KU3HD 4 0 https://lesson.edu.ru/04/10
HWroro no pazzgery 4
OBLIEE KOJIMYECTBO YACOB I10 34 2
I[MPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KoanuecTBo yacoB

dakr

JJIeKTpOHHBIE MG POBbIE

Ne T Mnan 06pa3oBaTeIbHbICPECYPCHI
n/n eMa ypoxa Beero Koutp Mpakruy.
padoTsl
padoTsl
Tb 6 6 .
1 TpH paboTe B KAOHHETE XHMHH 1 o 0 https://lesson.edu.ru/04/10
Crpoenue atoMa. ATOM— CIIOKHas YaCTHIIA.
) CoCTOsIHHE IIEKTPOHOB B aTOME. DIIEKTPOHHASI . https://lesson.edu.ru/04/10
KOH(UrypaLys aTOMOB XUMUYECKHX 3JIEMEHTOB 0 0
3 BaJieHTHBIE BO3MOXKHOCTH aTOMOB XUMHYECKHX 1 0 0 https://lesson.edu.ru/04/10
3JIEMEHTOB
4 [TeproaMUECKUI 3aKOH U IIEPHOANYECKAS CUCTEMA 1 0 0
https://lesson.edu.ru/04/10
xuMmudeckux 3yemenToB .M. Menneneena.
5 Teproamueckuii 3aKOH U CTPOSHHE aTOMA. 1 0 0 https://lesson.edu.ru/04/10
6 M3meHeHne CBOMCTB JIEMEHTOB U UX 1 0 https://lesson.edu.ru/04/10
COEIMHEHUI B 3aBUCUMOCTH OT IMOJIOKEHUS B
TICXD.
7 Tonoxenue Bogopona B Ilepuomudeckoii cucTeme 1 0 0 https://lesson.edu.ru/04/10
.. MenneneeBa
8 KoHTp011bHO —0000MLIaroNIHil ypOK 110 TeEME 1 https://lesson.edu.ru/04/10
«CtpoeHue aToMay.
9 HoHHas XUMUYECKas! CB3b. 1 https://lesson.edu.ru/04/10
10 WonHast KpuCTaIMIecKast PeLIeTKa 1 https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
11 KoBanenTHas XxuMHu4ecKas CBSA3b 1 https://lesson.edu.ru/04/10
12 ATOMHas 1 MOJIEKYJISIpHAsT KPUCTAIUTMYECKHE 1 https://lesson.edu.ru/04/10
PpEIETKH
13 I'nbpunusanus opouTaieii U TeOMeTpHs 1 https://lesson.edu.ru/04/10
MOJIEKYII
14 Meranudeckas cBs3b. MeTaminueckas 1 https://lesson.edu.ru/04/10
KPHUCTAIUIMIECKAs PENIETKA
15 Bonopomnas cBs3b 1 https://lesson.edu.ru/04/10
16 EnvHasi npuposia XUMUYECKUX CBSI3ei https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

17

OpraHquCKHe TOJINMMEPhbL

https://lesson.edu.ru/04/10

18

HeopraHquCKHe TOJIMMEPBI

https://lesson.edu.ru/04/10

19

Fa3oo6pa3Hoe COCTOSAAHHEC BCIIIECTBA

https://lesson.edu.ru/04/10

20

IpuponHsle ra3000pa3Hble CMECH: BO3AYX U
MIPUPOIHEI ra3

21

[IpencraBuTeny ra3000pa3HBIX BEIIECTB:
BOJIOPOJI, KUCIOPOJ, YIIIEKUCIBIH a3,

M3y4eHHE UX CBOWCTB.

https://lesson.edu.ru/04/10

22

IIpencraBuTeny ra3000pa3HbIX BEIIECTB!
aMMMHaK, 3TUJICH, U3YUCHHUE UX CBOIICTB

https://lesson.edu.ru/04/10

23

[pakruueckas padora Ne 1 «Ilonmyuenue u
pacno3HaBaHUE T'a30B»

https://lesson.edu.ru/04/10

24

JKnnkoe cocrosaue Bemectsa. Boga. XKunkne
KPHCTAJLIBI

https://lesson.edu.ru/04/10

25

JKecTkoCTh BOMBI U CIIOCOOHBI €€ YCTpaHEHUS

https://lesson.edu.ru/04/10

26

TBep/:[oe COCTOAHUEC BCIICCTBA.

AmopdHbIe BeliecTBa

https://lesson.edu.ru/04/10

27

JucnepcHble CUCTEMBI.

https://lesson.edu.ru/04/10

28

CocraB BemectBa. CMecH.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

.P
29 3aKoH IOCTOSHCTBA COCTaBa BEIIECTBA. Pacuersl, 1 0 0 https:/lesson.edu.ru/04/10
CBsI3aHHBIC C ITOHATHUEM «MacCCOBas H0JIs1
JJICMECHTA B BCLICCTBE»
30 .
[ToaroroBka kK KOHTPOJIBHON a60Te 10 TEMC
s P P 1 0 0 https://lesson.edu.ru/04/10
«CTpOGHI/Ie BCIIIECTBa»
31 Kowrporsras pabota 1o Teme «Crpoerne 1 0 0 https://lesson.edu.ru/04/10
BEIIECTBAY.
32 Ananus KOHTPOJIbHOU pa60T1)1 I10 TEME 1 O O https://lesson_edu_ru/04/10
«CTpoeHue BelecTBa»
I'naBa 2. Xumuyeckue peakuuu (21 yac).
33 ITonatue o xumudeckoi peakiuu. Peakiuu,
Wyl Ge3 H3MEHEHHs COCTABA BElIECTB. 1 0 1 https://lesson.edu.ru/04/10
34 Kiaccuukanms XMMUYECKUX peaKinii,
HpOTeKa}OLLlI/IX C UIBMCHCHHUECM COCTaBa 1 0 0 https//lessoneduru/04/10
BEIIIECTB
35 "
Kiaccudukamnmsa XuMHYecKnX peakiuii B
ucan peardt 1 0 0 https://lesson.edu.ru/04/10
HEOpPraHUYECKON XUMUHU.
36 Knaccnuratus xumiieckix peaxiii 1 0 0 https://lesson.edu.ru/04/10
B OPraHU4eCKON XHUMMH.
37 CKOpOCTS XUMICCKOl pearih 1 0 0 https://lesson.edu.ru/04/10
dakTopsl, OIpeaCIIIIONe CKOPOCTh
38 P PEACIPHIONL P 1 0 0 https://lesson.edu.ru/04/10
XUMUYECKON peaKunu
39 OOpaTHMOCTL XHMITECKOl pearit. 1 0 0 https://lesson.edu.ru/04/10
HeoOpaTtumple peaknmu.
OOpaTUMBbIC XUMHYECKHE PEAKIINN. XUMHUECKOE
40 P peatdt 1 https://lesson.edu.ru/04/10
paBHOBECHE M CIIOCOOBI €r0 CMEIIEHHSL.
Posb BOABI B XUMUUECKUX PEAKIIUSIX
41 8 peart 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

TeOpI/IH 3J'I€K’I‘p0J'IPITPI‘I€CKOI>i Jucconmuanyn

1 0 0 https://lesson.edu.ru/04/10
KUCII0TEI, OCHOBAHMS, COJH B CBETE TECOPUH 1 https://lesson.edu.ru/04/10
DIIEKTPOIUTUYECKON AUCCOIMALINN
I'uaposIn3 HEOPTaHUYECKUX COEAUHEHHI
1 0 1 https://lesson.edu.ru/04/10
I'uaposn3 OpraHuYecKUX COEAUHEHUI
1 1 0 https://lesson.edu.ru/04/10
OKHUCIINTENEHO-BOCCTAHOBUTEIIbHBIE
. 1 0 0 https://lesson.edu.ru/04/10
[pEaKIMU B HEOPIaHMYECKON XMMHUH.
OKHCIIUTENIbHO-BOCCTAHOBUTENBHbIE 1 https://lesson.edu.ru/04/10

p€aKiuun B OpFaHH‘IeCKOﬁ XHUMMUH.

3J'IeKTpOJ'II/13 paciuiaBoB

https://lesson.edu.ru/04/10

48

19 DJIEKTPONU3 PACTBOPOB https://lesson.edu.ru/04/10
[TpakTryeckas padora Ne 2 «Xumudeckue

50 CBONCTBA KHCIIODY. 1 https://lesson.edu.ru/04/10

51 o
Hoaroropica K xonTpobHoii padore 1o 1 https://lesson.edu.ru/04/10
TeMe «XUMHUYECKUE PEaKLIUN».

52 KoutponsHas pabota 1mo TeMe « X HMHYECKHE 1 https://lesson.edu.ru/04/10
peaKIymy.

53 AHaNN3 KOHTPOJIBHOM PabOTHI IO TEME 1 https://lesson.edu.ru/04/10
«XUMHUYECKUE PEAKLII.

I'naBa 3. BemecrBa u ux cpoiicra (15 yacoB).

54 ITonoxxerne merautoB 11CXD .M. Menneneena, 1 https;//lesson_edu_ru/04/10
CTpOEHMS UX aTOMOB. PU3NUECKHE CBOICTBA
METaJUIOB.

55 XuMHYECKUe CBOMCTBA METAIUIOB KaK 1 https://lesson.edu.ru/04/10
BOCCTaHOBHUTEICH

56 Kopposust MeTaminos 1 https://lesson.edu.ru/04/10

57 IMonoxenne nemeraswios B IICXD 1.1 1 https://lesson.edu.ru/04/10
MeHzeneeBa, CTPOCHHS HX aTOMOB.
Du3HUecKHe CBOMCTBA HEMETAIIIIOB

58 XUMUYECKUE CBOMCTBA HEMETAIIOB KaK 1 https://lesson.edu.ru/04/10
OKHUCIIMTEJIEH U BOCCTaHOBHUTEIICH

59 KucroTsl HeopraHU4ecKue 1 https://lesson.edu.ru/04/10

60 Kucnorsl opranuyeckue 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

61 OCHOBaHHS HEOPraHUIECKUE 1 https://lesson.edu.ru/04/10
62 OCHOBaHHs OpraHHMYECKHE 1 https://lesson.edu.ru/04/10
63 Comu. Knaccudukanms comneit 1 https://lesson.edu.ru/04/10
64 XUMUYECKUE CBOMCTBA COMEH 1 https://lesson.edu.ru/04/10
65 I'eHeTHYECKAs CBSI3b MEXIY KIaccaMu 1 https://lesson.edu.ru/04/10
HEOpraHMYeCKHX M OPraHWYeCKUX COeAMHEHHH
66 [ToaroToBKa K KOHTPOIBHOM paboTe 1o 1 https://lesson.edu.ru/04/10
Teme «BelecTBa U UX CBOMCTBay.
67 KonrponeHas pabora 1o Teme «BemiectBa u ux 1 https://lesson.edu.ru/04/10
CBOMCTBa».
68 AHaJIi3 KOHTPOJIbHOM paboThI 10 TeMme «BelecTBa 1
U MX CBOMCTBa».
OBIIEE KOJIMYECTBO YACOB I1O 68 2 3
IMPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U151 YYEHUKA

Xumusi, 11 xnace/ Iabpuensa O.C., Octpoymos W.T"., Cnagkos C.A., AxigogepHoe obiiectBo «/3aarenscTBo

et MIATEPHABL LIS Y TEIS OXXEeBHWMKOQ MNoanncaxo

Xumusi(6a30BbIl ypoBeHb).Peannzanust 00pa3oBanusi: MeToquueckoe nmocooue aist yaurens / Kapepuna A. A., [Tudayruna Fli_"%eﬁ)r NRQH lﬁ o) .
«MHcturyT ctpareruu pa3Butus oopazoanust PAO», 2022 81 c.:u. dBB‘BW ﬁb rﬁ/l%% t0:
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