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|.IHIOACHUTEJIBHASA 3AIIUCKA

Paboyas nporpamma cocraBiieHa Ha ocHOBe DejnepanbHOi paboyeil 1o yueOHOMY mpeamery «Xumus» 0a30Bblit ypoBenb ((uis 10-11 kmaccoB
00pa30BaTeNbHbIX OPraHU3aIlHii) B COOTBETCTBUE C:
1.- ®enepanbHBIM rOCYAapCTBEHHBIM 00Pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO 061iero oopasoBanus (IIpukas Munnpocsemenus Poccun Ne 287
ot 31.05.2021 «O06 yTBepxkaeHnH (eaepaabHOTO TOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO 0011ero 00pa3oBaHms»);
2. denepanbHOIA paboueii mporpaMMol OCHOBHOTO 0011ero oopazoBanus rmo xumuu (it 10-11 kiraccoB oOpa3zoBarenbHBIX OpraHu3almii) — MockBa,
2023;
4. OcHOBHOW 00pa3oBaTeNbHON MporpaMMoli OCHOBHOTrO obmiero oopazoBanus MBOY «Bocxonnenckas mkona umenn B.M. KpuBoporoBa»
Kpacnorsapneiickoro paiiona Pecniyonuku Kpeim;

6. [Tonoxxennem o pabounx mporpammax, pazpadarsiaembix mo ®I'OC-2021

[IporpamMma 1o XMMUU Ha YPOBHE CPEIHETO 00IIero oopazoBanus pa3padorana Ha ocHoBe DenepaibHOTO 3akoHa OT 29.12.2012 Ne 273 -3
«O06 obpazoBanuu B Poccuiickoii deneparum», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (hefepalibHOi 00pa3oBaTENbHON MPOrPaMMBbl CPEIHETO
obmiero oopazosanwus (POIT COO), npeacrapneHHbix B DenepansHOM rocyaapcTBeHHOM oopa3oBatenbHoM cTtannapte COO, ¢ yuérom Konnenmumun
npernojaBaHusl ydeOHOro mnpenMera «XuMHus» B 0O0pa3oBaTeNbHBIX opraHuzauusx Poccuiickoit ®exepanuu, peaau3yrOIIMX OCHOBHBIC
o0pa3oBaTenbHbIE MPOTPAMMBI, U OCHOBHBIX MooxkeHuit «Ctpareruu pa3BuTHs Bocnutanusi B Poccuiickoii @eneparnuu Ha nepuon ao 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIX0M0B K pa3pa0OTKe MporpamMMbl MO XUMHMH, K ONpEIeNeHHIo oOmiei cTpaTeruu oOyueHHs, BOCIHUTAHHUS W Pa3BUTHUS
oOydJaronuxcs cpeacTBaMu yueobHoro nmpeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN KOHIIENTYanbHbIe TTosioxkeHuss DI'OC
COO o B3auM000YCIOBIEHHOCTH LIEJIEH, COJIEPKaHUs, PEe3Yy/IbTaTOB 00yUeHUsl U TpeOOBAaHU K YPOBHIO IIOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHe, MOIy4aeMOe BBITYCKHMKAMU 00Ie00pa30BaTebHOW OpraHu3aluy, SBISETCS HEOThEMJIEMON YacTblo MX
obpa3zoBaHHOCTH. OHO CITY’KMUT 3aBEPLIAIOIIUM 3TAlOM pealn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, TPUCYILIUX
[IEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa3oBaHus. DTH IIEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB IPUPOBI, (HPOpMUPOBAHHS MUPOBO33PEHUS U OOIIEH
KYJIBTYpBl YENIOBEKa, a TaK)Ke HKOJIIOTUIECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOIHON cpene. Peannsyercs XuMudeckoe
oOpa3zoBaHKe 00y4aroIMXCs Ha YPOBHE CPEIHEro o01ero o0pa3oBaHus cpelicTBaMM y4yeOHOro npeamera « XUMHUS», COJepKaHUe U OCTPOeHHE
KOTOPOTO OMpEeEICHBI B IPOrpaMMe 10 XUMHHU ¢ YIETOM CHEU(PUKHA HAYKU XUMUH, € 3HAUCHHUS B IO3HAHUH MPUPOABI M B MaTEPHAILHOMN JKU3HU
00IIecTBa, a TaKXkKe ¢ YIETOM OOIIMX I[eJIei W MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 001Iero o0pa3oBaHus
B Poccuiickoit @enepanuu.

XUMHUS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT 0coOyl0 pojb B COBPEMEHHOH IMBHIM3AIMM, B CO3JaHUM HOBOW O0a3bl
MaTepuaabHOW KynbTypbl. OHa BHOCUT CBOH BKJIaq B ()OPMUPOBAHHME PAlMOHAIBLHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE IEIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIIMEeM MHpE KaK O E€IWHCTBE MPHPOIBI W YelOBeKa, KOTOpoe (GOopMUpYyeTCs B XMMHUH HAa OCHOBE MOHUMAaHHS
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BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIAY CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOXHBIMH OOJIACTSIMH
IIPUMEHEHHS.

TecHo B3auMOZENHCTBYsI C APYIMMH €CTECTBEHHBIMU HAayKaMH, XMMHUs CTajla HEOTHEMJIEMOH 4acTbi0 MMPOBOM KYJIBTYpbl, HEOOXOAUMBIM
YCIOBHEM YCIELIHOI0 TPYZAa U AKH3HHU Kax10ro wieHa obmectBa. CoBpeMeHHas XUMUS KaK HayKa CO3UAaTeNNbHas, KaK HayKa BBICOKMX TEXHOJIOTHH
HaIpaBlieHA Ha PelIeHUe IrI00aNBbHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOU, YHEPIEeTHUCCKOH, MUIIEBOM, IKOIOTUIECKOM
0€30MaCHOCTH U OXPaHbI 3T0POBBSI.

B coorBercTBUM ¢ OOIMMU LEISIMU M NPUHLMIAMU CPEAHEro obiero obpa3zoBaHus coiepxkaHue npeamera «Xumus» (10-11 kmaccsl,
0a30BbIi YpOBEHb W3YYEHHUs) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOILEKYJbTYpHYIO HMOJArOTOBKY OOY4YarOLIMXCS, HEOOXOAUMYIO UM IJis
BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIFOYCHHS B KHU3Hb COIIMYMa, IPOJIOJDKEHHUS 00pa30BaHus B Pa3IMUHBIX 00JIACTSIX, HE
CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBisOIIUMHU NIpeaMeTa «XUMUs» SBIAIOTCA 0a3oBble Kypchl — «Opranumdeckas xumusi» U «OOmias M HeEOpraHudeckas XHUMUS»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HayKHU: cMCTeMa 3HAHUH 110 HEOPraHWYECKON XUMUH (C BKIIIOYEHHUEM
3HaHUI U3 00IIeH XMMHUN) ¥ OpraHNIeCKoi XuMuH. POpMHUPOBAaHUE JAHHOW CUCTEMBI 3HAHUH IPU U3yYCHUH ITPEIMETa 00eCIIeUnBaeT BO3SMOKHOCTD
paccMOTpEHMs BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa comep:kanusi KypcoB — «Opranuueckas Xumus» U «O011as 1 Heopranudeckas XuMus» chopMUpOBaHa B IpOrpaMMe 10 XUMHUU
Ha OCHOBE CHUCTEMHOro MOAXO0Ja K H3y4yeHHIO Y4eOHOro MaTepuajsa UM OOYyCIOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM 3HAaHUM Ha
ONpEIEIEHHBIX TEOPETHUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIJIACCUYECKOM TEOpUHU
CTPOEHHMS OPTaHUYECKUX COEAMHEHUM, a TAK)Ke Ha YPOBHE CTEPEOXUMHUUYECKUX U 3JIEKTPOHHBIX MPEJCTaBIECHUN O CTpoeHHH BenlecTB. CBeneHust 00
M3y4aeMbIX B Kypce BEIIeCTBaX JAalOTCsl B Pa3BUTUM — OT YIJIEBOAOPOAOB JO CIIOKHBIX OHMOJIOTMYECKM aKTHUBHBIX coequHEHHH. B kypce
OpPraHUYeCKOM XMMHHM IOJIy4aloT pa3BUTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs NMEpBOHAYAJIbHBIE MPECTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PHUKAITMOHHBIX TPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIUH.

[To HOBBIM yTIJIOM 3peHus B IpeaMeTe « XUuMuUs» 6a30BOro YpOBHS pacCMaTpUBAETCS U3YUEHHBIN HAa YPOBHE OCHOBHOT'O 001IIET0 00pa3oBaHUs
TEOpPeTUYECKH Marepuan M (akTOJIOIMUYECKHE CBEIEHHMsI O BellecTBaX M XHMMHYecKol peakuuu. Tak, B uyacTHOCTH, B Kypce «OOmas u
HEOpraHMYecKasi XUMUs» 00y4aroIUMCsl MPeIOCTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOIUYECKOr0 3aKOHA ¢ OOIIETeOPETUYECKHX U
METOAOJIOTMYECKUX MO3ULUH, IIy0Ke MOHATh MCTOPUYECKOe HM3MEHEHHe (DYHKIMH 3TOro 3akoHa — OT 00oOmaromeid a0 OObACHAOUIEH U
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMI 0 BaXKHEHIINX BEIIECTBAaX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIHIX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKaHUs 1onoiaHseTcs B Kypcax 10 u 11 kinaccoB aiieMeHTaMu cofepkaHusl, UMEIOIUMU KYJIbTYPOJIOTHUECKUN
U TPUKIaJHOW XapakTep. ODTH 3HAHHUS CHOCOOCTBYIOT IMOHMMAHHWIO B3aUMOCBSI3M XHMHUHU C JPYTUMH HayKaMM, PacKpbIBalOT €€ poib B
MMO3HABATEIbHON U MPAKTUYECKON JEesTeIbHOCTH YEJI0BEeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX MPUITIOKEHUI XUMHUH, TOMOTalOT BHIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
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XUMHUEH, KPUTUYECKH OCMBICIMBATH HH()OPMAITUIO U IPUMEHATH €€ JUIs TOTIOJIHEHHSI 3HAHUH, PEIIeHUs] HHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 3aa4. B menom coaepxanue yaeOHoro npeamera « XUMHsD TaHHOTO YPOBHS M3YYEHHUsS] OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4JaromuXxcs MHUPOBO33PEHYECKON OCHOBBI /ISl TOHMMaHHUA (PUIOCOPCKUX HIeH, TaKMX Kak: MaTepHalbHOE €AWHCTBO HEOPTaHHMYECKOTO H
OpPraHMYeCKOro MHpa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOEHHEM, T03HABAEMOCTh IIPUPOIHBIX SIBICHUHN ITyTEM SKCIIEPUMEHTA
U peIICHUs! MPOTUBOPEUUN MEXIY HOBBIMU (DaKTaMH M TEOPETUYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH HKOJIOTHYECKUX
npobieM, a TakKe mpodsieM cOepe)eHHs YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B nutane pemenns 3aa4 BOCOUTAHKS, PA3BUTHS M COLUATN3AIMN 00YJaIOIIUXCS TPUHSATHIE TPOrPaMMON IO XMMUH TTIOAXOBI K ONIPEACTICHUIO
COZIepKaHMs U MOCTPOCHHS MPEaMETa IPeycMaTpuBaloT (POPMHUPOBAHNE YHUBEPCATIBHBIX yUEOHBIX JIEHCTBHHA, HMEIOMHMX 0a30BOE 3HAYECHHUE IS
Pa3NUYHBIX BUAOB JESATEIBHOCTH: PEUICHUs MpoOJieM, MOUCKA, aHanu3a U o0paboTku MH(OpMaIK, HEOOXOIUMBIX IS MPUOOPETEHUS OMbITa
MPAKTUYECKON M MCCIIEAOBATENLCKON JeSITEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUH.

B npakTuke npenonaBanus XMMUHM Kak Ha YPOBHE OCHOBHOTO OOILET0 00pa30BaHMs, TaK M HAa yPOBHE CPETHETO 00IIero o0pa3oBaHus, pu
OIPEIETICHUN COJEPKATEIFHON XapaKTEPUCTHKU LeNed HM3Yy4eHHs IpeMeTa HalpaBICHHEM MEPBOCTEINIEHHONH 3HAYMMOCTH TPAJAUIMOHHO
npu3Ha&TCs HOPMUPOBAHHE OCHOB XMMUYECKON HAyKH KaK 001aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUIECKOH JIeSITETbHOCTH YEIOBEKa U KaK
OJTHOT'O M3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C METOINYECKON TOUKH 3PEHHUS TAKOH TTOAXO/] K OTIPE/ICICHHUIO TeNIei N3ydeHUs MpeIMeTa SBISICTCS
BIIOJTHE OIIPaBIaHHBIM.

CorlacHO JaHHOW TOYKE 3PEHUS TNIABHBIMH LENSIMH U3y4eHUs rpeamera « XuMusi» Ha 6a3oBoM yposae (10 —11 ki) sBisroTcs:

e (GOpMUPOBAHUE CUCTEMBI XMMUYECKIX 3HAHUH KaK BayKHEUIIIEH COCTABIIAIONICH €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa, B OCHOBE KOTOPOIi
JekKaT KII0YeBble MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TOHMMaHHE CYIIHOCTH
JTOCTYITHBIX 0000IIEHNI MIUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH UX Pa3BUTHS U CTAHOBIICHMS,

e (QopMUpOBaHWE W Pa3BUTHE TPEICTABICHUI O HAYYHBIX METO/AX IMO3HAHMS BEIIECTB M XMUMUYECKUX pPEaKUuil, HEOOXOAUMBIX IS
MpUOOPETeHUs] YMEHUH OPUEHTHPOBATHCS B MHPE BEHIECTB M XUMHUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPHPOJE, B MPAKTHUECKOW H
MMOBCEIHEBHOM JKU3HH;

® Da3BUTHE YMEHHH U CIIOCOOOB NIEATEIHLHOCTH, CB3aHHBIX C HAONIOJICHHEM M OOBSICHEHHEM XMMHYECKOTO SKCIIEPHMEHTa, COOIII0ICHUEM
npaBui 0€301MacHOro OOpaIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ aTum, conepxarenbHas XapakTepUCTHKA [EeNeH 1 3a/1a4 H3Y4eHHs IPeIMEeTa B IPOrpaMMe 10 XMMUH YTOYHEHA ¥ CKOPPEKTHPOBaHA
B COOTBETCTBHU C HOBBIMH NPHOPHUTETAMHU B CHCTEME CpeaHero obmiero ooOpazoBanusi. CerogHs B MpENoJaBaHUHA XUMHH B OOJBINECH CTENCHH
OTHAéTCS TPEANOYTEHHE MPAKTUYECKOH KOMITOHEHTE COJACp)KaHUS OOYYeHHWs, OPHEHTHPOBAHHOW Ha TIOATOTOBKY  BBITYCKHUKA
0011e00pa3oBaTeIbHON OpraHu3aIliy, BIAACIONIET0 He Ha0OpOM 3HaHUH, a (YHKIIMOHATBFHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMHU
aKTHBHOTO TIOJIyYSHHUsI 3HAHUH M IPUMEHEHHS UX B PEATbHOW JKU3HU [UIS PEIICHHS IPAKTHYECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM NpU U3YYEHUH TpeIMeTa «XUMHUD) JOMHHUPYIOIIEe 3HaUeHHE IPHOOPETAIOT TaKUe e U 3a/1a4H, KaK:



ajanTanus o0yJaromuxcs K yCIOBHSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA, JOPMHUPOBAHUE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOU
K caM000OpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPUHSATHIO TPAMOTHBIX PEIICHNUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BELIECTBAMH U UX PUMEHEHHEM;

(dbopMupoBaHHe y OOy4YalOIIMXCs KIIFOUEBBIX HABBIKOB (KJIIIOYEBBIX KOMIIETEHIMI), UMEIONINX YHUBEPCAJIbHOE 3HAYEHUE ISl Pa3IMuHbIX
BUJIOB JICATEIBHOCTH: PELICHUs MPO0IIeM, TIOUCKa, aHalu3a U 00paboTku MHPOPMAIIUN, HEOOXOJUMBIX JUIS IPUOOPETEHHS OIBITA JeSITeIbHOCTH,
KOTOpast 3aHUMAET BaXKHOE MECTO B TIO3HAHUH XMMHUH, & TAKXKE JUISL OLIEHKU C MO3UIMK 3KOJIOTHYeCKON 0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB
Y XUMHUYECKHUX MPOIIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CHOCOOHOCTEH 00ydYaroImIUXCs: CIIOCOOHOCTH CaMOCTOSITENILHO
MprOOpeTaTh HOBBIC 3HAHMS 1O XMMHH B COOTBETCTBHHM C >KH3HCHHBIMU MOTPEOHOCTSIMH, HCIIONH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTUH JUIS TOUCKA U aHAIHM3a Y4eOHOH U HAyIHO-TIONYJISIPHOW HH(POPMALIUK XUMUYECKOTO COJICPIKAHMS;

(dhopMUpOBaHHE U Pa3BUTHE Yy 00YYAIOIINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBILIUICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTHU, IIPU TJIAHUPOBAHUH U MTPOBEICHIUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJarommxcs yOeKIEHHOCTH B T'YMaHHCTHYECKOH HaNpaBIEHHOCTH XUMHH, €€ BaKHOW POJHM B PEIICHUH TII00aIbHBIX
npobJeM PalMOHAIBHOTO MPHPOIOTIONB30BaHUs, TOMOIHEHHS YHEPTETUIECKUX PECYPCOB U COXpPAHEHHUs MPUPOIHOTO PABHOBECHS, OCO3HAHHMS
HE00X0IMMOCTH OEpPEKHOT0 OTHOIICHUS K IIPUPOJIE U CBOEMY 3J0POBbIO, a TAKXKE MPUOOPETEHHS OMBbITAa UCTIOIB30BAHUS TOMYYSHHBIX 3HAHUH JIs
MIPUHSATHS TPAMOTHBIX PEHICHUI B CUTYaIUSAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebHOM maHe cpemHero oOmiero oOpa3oBaHHs MpenMeT «XHWMHsS» 0a30BOrO YpPOBHS BXOAMT B COCTaB IMPEIMETHOH o00iacTu
«EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO111ee YyuCIIO YacoB, OTBEIEHHBIX ISl U3yYEHHUsS] XUMUH, Ha 0a30BOM YpOBHE CpeAHero odiiero oopasoBanus, coctanisier 68 yacos: B 10
knacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 gac B Heemno)

YMK qiis megarora BKIIOYaeT B ce0s:

1. Pymsurtuc I'.E., ®enpaman @.I". Xumust. 11 knace. M.: Ilpocsemmenne.2022

2.90P:

1 Xumus 10-11 knace, ®DI'AOY A0 « Axkagemust MunnpocsernieHus Poccun»

2.90P « Aynuoyueonux. OcHoBHOe o01iee oopazoBanue. Xumusi10-11 knaccer. Xumus 10,11 knacesr.MU3parensctBo « [IpocBemenne»
3. Tpenaxep « O6nako 3Hanui»Xumus 10-11 knaccel. OOO» PuznkoH Jlad»



11.COAEP KAHUE OBYUEHMUSA

OBILIASA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0OCHOBbI XMMHH

XuMHu4uecKuil ameMeHT. AToM. Sapo aToma, U30TOMBL. DNEKTPOHHAs 000JI0UKa. DHEPreTUYECKUE YPOBHH, MOAYPOBHHA. ATOMHBIE OpOHTAIH,
S-, p-, d- sanemeHThL. OCOOCHHOCTH PACIPEEICHUS IICKTPOHOB MO OPOHUTAISIM B aTOMaxX JJIEMEHTOB MEPBBIX YSTHIPEX MEPHOMOB. DICKTPOHHAS
KOH(UIrypauus aTOMOB.

[lepuognueckuii 3akoH u Ilepumonuueckas cucrema xumuueckux snemeHtoB [[. M. MenpaeneeBa. CBsi3p NEpUOIMYECKOTO 3aKOHA U
[lepuoanueckoit cucreMbl XuMHUecKux 31eMeHToB [[. . MenzeneeBa ¢ coBpeMEHHOM Teopuell CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB M0 I'PyNIaM U nepruojiaM. 3HaueHHe MepuonIecKoro 3aKoHa
B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYecKas CBS3b. BHIIbI XUMUYECKOW CBS3U (KOBAJEHTHAs HEMOJSPHAs W MOJIIpHAsl, UOHHAsl, METaNInyecKas).
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKOW CBs3uM (OOMEHHBIM W JOHOPHO-aKLIENTOpHBIM). Bomopomnas cBs3b. BaneHTHOCTS.
DneKTpooTpUUATENbHOCTh. CTENeHb OKUCIIECHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYIISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa BeHIECTBA. THIBI KPUCTAIUIMYECKHUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTHEe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJIOMAHBIE PaCTBOPBI. MaccoBasi 107151 BEIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coenHenuil. Homenknarypa HeopraHMUeCKuX BellecTB. | eHeTndeckas CBsA3b HEOPraHUYECKHUX BEILECTB,
MIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumunyeckas peakius. Knaccudukanus XMMHUECKHUX PEAKIMM B HEOPraHWYECKOM M OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHMs MacChl
BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLECHHS SJHEPTUHU IIPH XUMUYECKUX PEAKLIUSX.

CKopocTh peakliny, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtumble peakiuu. XuMuyeckoe paBHoBecue. MaKTOPbI, BIMSIONIUE HA
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTuyeckas qucconnanvs. CHibHbIe U ciadble 37eKTpoauThl. Cpea BOJHBIX paCTBOPOB BEIIECTB: KUCasl, HEUTpanbHas, IEJI0YHAs.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcIepUMEeHTaIbHbBIE METO/IbI M3Y4YEHHUs! BEIIECTB M MX NpeBpalleHuid: nemMoHcTpanus tabmul «llepuoanyeckas cucteMa XMMHUYECKHX
anemenToB J[. . MenzaeneeBa», usydeHne Mojienell KpUCTATMUECKUX PeIETOK, HabI0ieHe U ONMCaHue IEMOHCTPALMOHHBIX U 1JAOOpaTOPHBIX
OTIBITOB (pa3/IokKeHHEe NMEPOKCHIa BOJAOPOa B MPUCYTCTBUU KaTalu3aTopa, ONpeeIeHHe CPelbl pAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOIO



WHIUKATOpa, PEaKlMd HMOHHOTO OOMEHA), NMPOBEICHHE MPAKTUYECKON padoThl «BnusHuE pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XHMHYECKOM
peaKuumn».

Pacuérnnie 3a1auu.

Pacu€rsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUIA, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MTOHATHS «MAacCOBas
JIOJISI BEIISCTBAY.

Heopranuueckasi xummusi

Hemeramnsr. [Tonoxxenne HemetaioB B [lepuoamueckoit cucreme xumudeckunx snemeHToB Jl. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. DH3MYecKHe CBOMCTBA HEMETANIOB. AJUIOTPOIUS HEMETAIIOB (Ha IpUMEpe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOTeHOB, Cephl, a3oTa, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COeIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUM).

[IprMeHeHNne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnbl. [lonoxenune metamnoB B Ilepuommueckoit cucreme xumudeckux anemeHTtoB . M. MengeneeBa. OcoOEHHOCTU CTpOEHUS
AJICKTPOHHBIX 000J10UeK aToMOB MeTauioB. O0mue ¢uznueckre cBoMCcTBa MeTAIOB. CIUIaBbl METAILIOB. DIIEKTPOXUMUYCCKUN PSI/T HAIPSDKCHUMA
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPHM, Kallui, KaJIbIMi, MAarHUH, aTIOMUHHM, IIUHK, XPOM, KEJI€30, MEJb) U X COCTMHEHUM.

O61ue cnocoObl Moxy4deHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCTepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAIICHUN: U3YUeHHE KOJUIEKIINU «MeTasulbl U CIIIaBbl», 00pa3IloB HEMETAIIJIOB,
pellieHre SKCIepUMEHTANBHBIX 3ajad, HaOMI0JCHUE U OMKMCAHUE JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OIBITOB (B3aUMOJIEHCTBUE THAPOKCHUIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEJI0YeH, KaYeCTBEHHBIE PEaKIIMU HAa KAaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuétel Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BELIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIHH
BEIIIECTB, pacuéThl Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumuum B obecredeHUH SKOJOTUYECKOW, PHEPreTUYECKOW M MHINEBOW O€30MacCHOCTH, Pa3BUTHH MEAUIUHBL. [lOHATHE O HAyYHBIX
METO/aX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenust 00 OOIMKX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO MOTYYSHHS BAXKHEUIIINX BEIECTB.

UennoBek B MUpE BEIIECTB U MATEPUAJIOB: BAKHEUILINE CTPOUTENIbHBIE MATEpUaJIbl, KOHCTPYKIIMOHHBIE MAaTEpPHAIIbl, KPACKH, CTEKIIO, KEpaMUKa,
MaTepHuabl sl SJIEKTPOHUKH, HAHOMATEPHANIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.



XuMHs U 310pOBbE YEIOBEKA: IPaBUiIa MCIIOJIb30BaHMs JIEKAPCTBEHHBIX MPENaparoB, NpaBuila O€30M1aCHOI0 MCMOJIb30BaHUS IpenapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€d IPU U3YYEHHUH OO0IIel U HeopraHuuecKoi XxuMuu B 11 kitacce ocyIiecTBIsSeTCs Yepe3 UCII0JIb30BaHUE
KaK OOIMX €CTECTBEHHO-HAayYHbIX IIOHATHH, TaK U MOHATHMH, ABJISIOIIUXCSI CACTEMHBIMH JJIS1 OTJEJIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOu1re ecTeCTBEHHO-HAay4YHbIE NMOHATHUSA: Hay4yHbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHUHTE3, KJAcCH(UKalUs, NEepUOJIUYHOCTb,
HaOII0/ICHNE, YKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPCHHUE, SIBJICHUE.

®u3uka: Matepus, SJHEPrus, Macca, aToM, AEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJ1a, JHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3UYECKHE BETMUMHBI M €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTemMa, buocdepa, Makpo- U MUKPOJIEMEHThI, BATAMHHBI, 0OOMEH BEILIECTB B OPraHU3MeE.

['eorpagus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonmorusa: XWMH4YECKass IPOMBIINLICHHOCTb, METAJULypPIus, IPOU3BOACTBO CTPOUTENIBHBIX MATEpUATIOB, CEIbCKOXO35HMCTBEHHOE
IIPOU3BOJICTBO, MHILEBAsi MPOMBIIUIEHHOCTh, (papMalieBTHYECKasi IPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaTE€PHAJIOB, dJIEKTPOHHAS IIPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.



1. IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O XUMHUHU HA BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycranaBimuBaeT TpeOOBAHUS K Pe3ysIbTaTaM OCBOCHHUS OOYYAIONIMMHUCS IPOrpaMM cpeaHero obiiero odpa3zoBaHusi (JIMYHOCTHBIM,
MeTanpeIMETHBIM U MpeAMETHBIM). HayuHo-MeTouueckoit OCHOBOH Ui pa3pabOTKU INITAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IPOrpPaMM CPEIHEro
o0m1ero o6pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTCcTBHM C CHCTEMHO-ACITEILHOCTHBIM TIOJIXOJIOM B CTPYKTYPE IMIHOCTHBIX PE3YIbTATOB OCBOCHHUS MPEeaAMETa « XHUMHUS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BBIICICHBI CIICYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKONW TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITENILHOCTH H
CaMOONPEIEICHUIO;

HaJIMYMe MOTHUBAIUU K O0YYCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUU JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPHUYECKUX TPATUIUN 0a30BOU
HAyKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH O0YUAIOLIUXCS PYKOBOICTBOBATHCS B CBOEH /1€ATEIbHOCTH [ICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MIPUCYIIIUMU
[IEJIOCTHOM CUCTEME XUMUYIECKOT0 00pa30BaHus;

HaJIMYUe TIPaBOCO3HAHUS SKOJIOTHIECKON KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH IIEJTH M CTPOUTH KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pE3yabTaThl OCBOCHHS MpenMera «XHMHs» JOCTUTAIOTCS B €AMHCTBE Y4YeOHOM W BOCHUTATENBHOW NEATEIHHOCTH B
COOTBETCTBUHM C TYMaHUCTHYECKUMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU M HJcallaMU POCCHMCKOTO TPa)KIaHCKOTO
o0miecTBa, MPUHSATBIMH B OOIIECTBE HOPMAaMH W TIPaBHJIAMH TIOBEIEHUS, CIOCOOCTBYIONIMMH TIPOIECCAaM CAMOIIO3HAHHS, CAMOPAa3BUTHS W
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUJAFOIIUXCSI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XHUMHS» OTpakaloT c(HOPMHPOBAHHOCTH OMNBITA IMO3HABATEIHHOW M MPAKTUYECKOM
JEeSITeNIbHOCTH 00YJAIOIIUXCS 10 peaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKoOro BOCHUTAHUSA:

OCO3HaHUs 00YYAIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPAaB M 00SI3aHHOCTEH, YBAXKCHHSI K 3aKOHY U TIPABOMIOPSIIKY;

MIPEJICTABJICHHS O CONMATBHBIX HOPMaxX M MPaBHIaX MEKIIMIYHOCTHBIX OTHOIICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH AESITENLHOCTU MPHU CO3JAHUH YYEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1ad,
BBITIOTHEHUH XUMUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI NPYTHX TPU aHAIU3e Pa3IMIHBIX BHUJOB YUeOHOU
JCSTEIILHOCTH,



2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHUU;

YBAKCHHA K ITPOLECCCY TBOPUCCTBA B O6HaCTI/I TCOPHU U NPAKTUYCCKOTIO IPUMCHCHUA XUMHUHU, OCO3HAHUA TOI'0, YTO JOCTHIKCHUA HAYKU CCTh
pe3yabTaT JJIMTCIbHBIX HaGJIIOI[GHI/If/'I, KPOIOTIMUBBIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX U MIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH U IMOCIEAYIOLIEM aHaiu3e WH(OPMALUU O MEPEelIOBbIX JOCTUKEHHUSIX COBPEMEHHOMN
OTEYECTBEHHON XHMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'0 MMOBEACHUA,

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKHUMH SBICHUSMHU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

T'OTOBHOCTH OIICHHBATh CBOE IMOBCACHHUEC U IIOCTYIIKU CBOUX TOBapI/IHIeﬁ C HO3I/IIII/H>'I HPAaBCTBCHHLIX W IPABOBBIX HOPM U OCO3HAHHUC
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEeH 370poBOoro u 0Oe3omacHoro oOpas3a U3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3NIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroieHUs IpaBuIl 0€30MacHOro oOpallleHus C BeIleCTBaMU B ObITY, IOBCEITHEBHOM JKU3HU U B TPYAOBO 1€ATEIbHOCTH;

MIOHUMAaHMsI [ICHHOCTH MTPAaBUJI UHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO MOBECHHS B CUTYAIMSX, YIPOKAIOIIMX 3/I0POBBIO U )KU3HU
JTIOJICH;

OCO3HAaHUS NOCEACTBUM U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOroJIsl, HAPKOTHUKOB, KypeHHUs);

5) TpyaoBOro BociuTaHMsA:

KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BHIAX
NESITENIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILIEHUU IPAKTUUECKUX 3a7a4 COLMaIbHON HAIpaBIE€HHOCTH (B paMKax CBOErO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3YUEHHIO PO eccHil pa3TMyHOro pojJa, B TOM YMCIIE Ha OCHOBE MPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXKEHUSA K TPYY, JIIOJSM TPyJa U PE3yJbTaTaM TPYJI0BOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJbHON TpaeKTOpuu oOpazoBaHMs, Oyaymiedl mpodeccuu M peain3anud cOOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 2K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTMUYECKH 11€1eCO00pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;
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MOHUMAaHUS TJ00AJTbHOIO XapaKTepa HKOJIOTMUYECKHUX MpoOJieM, BIUSHUS SKOHOMHMYECKHUX IPOIECCOB HA COCTOSIHHE MPUPOJHOU H
COLIMAJIbHOU CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH UCTIOIB30BaHUS JOCTIKCHUN XUMHH TS PEIICHUST BOIIPOCOB PAIlMOHATBHOTO MTPHPOIOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS JIEHCTBUH, MPUHOCAIIUX BPEA OKPYXKAIOMICH MPHUPOJHON cpeie, YMEHHS MPOTHO3MPOBATh HEOIAroNnpHUsSTHBIC
9KOJIOTMYECKHE TOCTIEACTBUS MPEANPUHIMACMbIX TEHCTBUI U IPEAOTBPALLATh UX;

HAJIMYUs Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKON KyJIbTYpbl, OMbITa JEATEIbHOCTH SKOJIOTMUYECKON HamlpaBlIEHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS MMU B MIO3HABATEILHON, KOMMYHUKATUBHOM M COIIMAIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSITH
UJ€0JI0TUU XeMopoouu;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOU MPAKTHKHY;

MMOHVMAHUS CICU(DUKH XUMHUU KaK HayKd, OCO3HaHHUS e poid B (DOPMHPOBAHWH PAIMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU
L[EJIOCTHOTO MPEACTABICHUS 00 OKpPYKAIOLIEM MUPE KaK O €IMHCTBE IPUPO/Ibl U YETIOBEKA, B IO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PELICHUH
po0GsieM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJI1 COBPEMEHHON LMBUIN3AIMU: B €€ TYMaHHUCTUYECKON HAIIPaBIEHHOCTH U BaXKHOM POJIH B
CO3/IaHUM HOBOW 0a3bl MaTepHAILHON KYJIbTYPBI, PEIICHUH TIOOATBHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOMA,
SHEPreTUYECKOM, MUIIEBOM U 3KOJIOTMYECKON 0€30acHOCTH, B Pa3BUTUU MEIUIMHBI, O0ECIIEUeHUH YCIIOBUM YCHEIIHOTO TPYyJa U SKOJIOTMUYECKU
KOM(DOPTHOM JKU3HH KaXKJOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHHS CYITHOCTA METOJOB MO3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIO0JIH30BaTh MOJIy4aeMbl€ 3HAHUS JIJISl aHAIIM3a U OOBSICHEHHUS SIBJICHUI OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3BMEHEHUH, YMEHUS IeNIaTh
000CHOBaHHBIE 3aKJIFOUCHHS HA OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS IAHHBIX C LEIBI0 MOJYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCTIOB30BAaTh XUMUYECKUE 3HAHUS ISl peUIeHHs MPOOIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATENbCKOM A TENbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHHIO, K aKTUBHOMY TMOJYYE€HUIO HOBBIX 3HAHHM 1O XUMHUU B
COOTBETCTBHUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMHU;

WHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoHATHHOU IeATeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEAHETO 001ero o0pa3oBaHus BKIOYAIOT:

3HaAUMMbIe 171 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAOMIMXCS MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAyYHbIE TTOHSATHSI,
OTpaXKarolre IEJOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHenu(UKy METOJOB TO3HAHHUS, MCIOJIb3YEeMBIX B E€CTECTBEHHBIX HayKax (Mmarepus,
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BEILIECTBO, DHEPTHUsA, SBJICHHE, IMPOIECC, CHCTeMa, HAY4YHBIM (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBAHME,
Ha0II0IcHUE, U3MEpPEHNE, IKCIIEPUMEHT U JPYTHE);

YHHUBEpCAIbHBIE yueOHBIC JeicTBHUS (MTO3HABATENIbHBIE, KOMMYHHKATHUBHBIC, PETYISATUBHEIC), oOecneunBaromme (HopMHUpPOBAHUE
(YHKIIMOHATLHOM IPaMOTHOCTH M COITUAIEHON KOMITETEHITUN 00yYarOIINXCs;

CIOCOOHOCTh OOYYAIOIIMXCSI MCIOIb30BaTh OCBOSHHBIE MEKIMCIHUILUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUS W yHUBEpCAJIbHBIC YUCOHBIC
JEWCTBUSA B TO3HABATEILHON U COLMAIBHOM MPAKTUKE.

MeranpeaMeTHbIE pe3yJbTAaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIHHBIMH Y4YE€OHBIMH I103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJsTUBHBIMU JEHCTBUSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAeHCTBUAMMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEIEIATH LIETU eATETbHOCTH, 33/1aBasi TapaMeTPhl U KPUTEPUU UX TIOCTHKEHUS, COOTHOCUTD PE3YJIbTaThI ACSITEIIBHOCTH C TIOCTABIEHHBIMU
LIEJSIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIICHUS! — BBIACIATh XapaKTepHbIE MPU3HAKHU MOHATUN U YCTaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS JIJIs1 OOBSICHCHHS OT/ICIHHBIX (PAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHaBJIUBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY N3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pAaCCyKIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE, TIO aHAJIOTHUH), BBISBISATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B
paccMaTpuBaeMbIX SIBJICHUSAX, OPMYITHMPOBATH BHIBOJIBI U 3aKITFOUCHUS,

MPUMEHATh B TPOIECCE TMO3HAHUS, HUCIOJIb3yeMble B XUMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJCIH, MPEoOpa3OBHIBATH MOJCIIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJ€MEHTa, XUMU4eckas Gopmyia, YpaBHEHHE XUMHUYECKON peakluu — MpU PelIeHHH Y4eOHBIX
MMO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIENIbHBIE IPE/ICTABIICHUS JJI BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aE€MbIX
BEIIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHi;

(dhopMyIHpOBaTh 1IETHU U 337a41 UCCIICIOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOSATEIHHO CHOPMYITHMPOBAHHBIE BOIPOCH B KAUECTBE
WHCTPYMEHTA MMO3HaHUS M OCHOBBI AJ11 (HOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX CYKICHUIA;
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BJIa/IETh HABBIKAMH CaMOCTOSTEJILHOTO INIAHUPOBAHUS U IIPOBEACHUS YUEHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUs HAOII0AaTh
3a XOJOM MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMynupoBaTh 000OIIEHUS U BBIBOJBI OTHOCUTEIHHO OCTOBEPHOCTH
pe3yAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOJCIAHHON padboTe;

MPUOOPETaTh OMBIT YUYEHWYECKOW HCCICIOBATEIbCKOM H TPOCKTHOW JEATEIBHOCTH, TPOSBISTH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOUCKY METOJOB PELIECHHUS PAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B MO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATLCS B PA3IMYHBIX HCTOYHHKAX WHQPOpMAIUM (HAYYHO-TIOMYJISpHAS JIMTEpaTypa XUMHYECKOTO COICpPXKaHUS, CIPAaBOYHBIC
mocodus, pecypcel VHTepHeTa), aHATM3UPOBATh WHQPOPMAIUIO PA3IMYHBIX BHIOB M (OPM TIPEICTABICHHS, KPUTHUYECKHA OIICHUBATH ¢
JIOCTOBEPHOCTh U HENTPOTUBOPEUUBOCTb;

(GbopMyIHpOBAaTh 3aMPOCHl U IPUMEHSTh PA3TUYHBIE METOABI IIPH MOUCKE U 0TOOpe nHPOpMAIK, HEOOXOIUMOM JIJIsl BBIMIOJIHEHUS YI€OHBIX
3aJ1a4 OIPEEIIEHHOrO TUIIA;

MIPUOOPETATH OIBIT HCIIOJIB30BAHMS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN U Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMy TpelacTaBieHHus UHPopManuu (CXeMbl, TpaduKy, TUarpaMmbl, TaOJULbI, PUCYHKU U
ApyrHe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA MPHU padOTe ¢ XUMUIECKOH HHPOpMAITUEH: TPUMEHSATh MEXKIPEAMETHBIE ((PU3NICCKUE U
MaTeMaTUYeCcKHe) 3HAKU U CUMBOJIBI, PopMyIibl, ab0OpeBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMHY J1eHiCTBHUAMM:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl B XOJE [Wajora W/WiN JHUCKYCCHH, BBICKA3bIBaTh HUIEH, (POPMYIHpPOBATH CBOU
MPEAJIONKEHUSI OTHOCUTEIILHO BBITIOTHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAIME PE3yJIbTATOB MO3HABATEIBbHOM JEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMHU
P BBHIMOJHEHUH XMMHYECKOTO SKCIIEPUMEHTA, MPAKTHIECKONH pabOoThI MO0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alnun y4eOHOTO
MPOEKTa U (POPMYJIIMPOBATH BHIBOJIBI [0 PE3YJIbTaTaM MPOBEAEHHBIX UCCIAEAOBAHUHN MyTEM COTIIACOBAHUS MO3UIIMKA B X0/1€ OOCYK/IEHUS U 0OMEeHa
MHEHHSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOATENbHO MJIaHUPOBATH U OCYILIECTBIISITH CBOIO [TO3HABATENBHYIO JIEITEIbHOCTD, ONpeIeiss €€ HeIu U 3aJa4l, KOHTPOJIMPOBAThH U 110
Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH MpEIaraeMblii aITOPUTM JIEHCTBUHN MPHU BBHIOJHEHUU YUeOHBIX M UCCIEIOBATENbCKHUX 3a7a4, BHIOMpPATh
HanOosiee 3 PeKTUBHBIN CITOCOO WX PEIICHUS ¢ YIETOM TOJYICHHS HOBBIX 3HAHHM O BEIECTBAX U XMMHYECKUX PEaAKITUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH HA OCHOBE CAMOAHAIN3a U CAaMOOLIEHKH.

13



INPEAMETHBIE PE3YJIBTATbBI
IIpenmeTtHble pe3ynbTaThl OCBOEHU Kypca «O011ast U HEOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCT TPEICTABICHUI: O XMMHUYECKOH COCTaBJISIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B TO3HAHUU
SABIICHUNA TPUPOABbI, B (POPMUPOBAHUN MBILIUICHUS W KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAIBLHONW TPaMOTHOCTH, HEOOXOAWMOW JJISi peIIeHHS
IPAKTUYECKHX 3a/1a4 U HKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpejie;

BJIa/ICHHE CUCTEMOW XMMUYECKHUX 3HAHUI, KOTOpast BKJIFOYACT: OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHI SJIEMEHT, aTOM, H30TOIl, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJA, MOJb, MOJISPHBIA OOBEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS,
XUMHUECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METa/NIMYecKasi, BOJOPO/HAsA), KPUCTAIIIMNYECKAsl pel€Tka, TUIIbl XUMUYECKUX pEeakluid, pacTBOp,
AJIEKTPOJIATHI, HEAIEKTPOJIUTBIL, MIEKTPOJIUTUYECKAs] TUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEAKLMU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI FTEKTPOIUTUYECKON AUCCOLUaluy, nepuoandeckuit 3akol /1. . MenzeneeBa, 3aKOH COXpaHEHUsI MacChl
BELIECTB, 3aKOH COXPAHEHHs] M IMPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX PEAKLMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE IIOHMMAHUS IPUIMHHOCTH M CHCTEMHOCTH XMMUYECKUX SIBJICHUH, (PAKTOIOTMYECKHE CBEACHUS O
CBOWCTBAX, COCTaBE, MOJIYYEHUU M 0€30I1aCHOM HCIOJIb30BAHUN BaKHEHIINX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEIIbHOCTH
YEJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHHUH BBISIBIIATH XapaKTEpHbIE TPU3HAKHU ITOHATHH, yCTaHABIMBATh X B3aMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
MTOHATHUS MTPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MTPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHUI HCHOJB30BATh XMMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBI€HHMsS (HOPMYJN BEIIECTB M YPAaBHEHMH XMMHUYECKHUX
peakuumii, cuctemarnueckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/EIbHBIX HEOPIraHWYECKUX BELIECTB (yrapHbIi ra3, yrieKucIbli
ra3, aMMHaK, rai€Has U3BecTb, Herau€Hasi U3BECTh, IUTHEBASI CO/A, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB B COEMHEHMSIX PA3IMYHOTO COCTaBa,
BUJ| XMMHUYECKOH CBSI3U (KOBaJICHTHAs, MOHHAsI, METaJNIN4YecKas, BOJAOPOIHASA) B COCTUHEHUSAX, THI KPUCTAUIMNUYECKON PEemETKH KOHKPETHOTO
BeIleCTBa (ATOMHas!, MOJIEKYJIIpHAs, HOHHAs!, MeTaJUIMYecKast), XapaKTep CpeJibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COEAMHEHUH;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAIJICKHOCTh HEOPraHMUECKHUX BELIECTB MO UX COCTaBY K OMPENEIIEHHOMY KJIacCy/TpyIe
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHbIE THIPOKCHIbI, COJIN);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI ITeproaudeckoro 3akoHa J{. . MenaeneeBa u JeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTUYECKYIO (PYHKINH;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3jeMeHToB |—4 mepuonoB Ileproanueckoit
cucTeMbl xUMHUYeckux amementoB [I. M. MeHnzerneeBa, MCHOIb3ysl TOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIMY, «IHEPreTHUECKHE YPOBHNY,
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OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUH M0 meproiaM U rpymnmnam llepuoauueckoil CuCTeMBI
XUMHUYeCcKuX djemeHToB M. Y. Menaeneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA HEOPTAaHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh CYIIECTBOBAHWE TEHETHMYECKOW CBS3M MEXIy HEOPTraHWYEeCKMMH BEIIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHUX peaKIuii;

C(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATE XUMHUYECKHE PEAKLUU M0 PA3IUYHBIM IPU3HAKAM (YUCIY M COCTaBy pearupyroimx
BEIIECTB, TEIUIOBOMY () (DeKTy peakiuu, N3MEHEHUIO CTETICHEH OKUCIICHHS SJIEMEHTOB, OOpAaTHMOCTH PEAKIINH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABISATh YPABHEHUS PEaKUUi pa3IMYHBIX TUIIOB, MOJHBIC M COKPALIEHHBIE YPaBHEHHS PEaKIil HOHHOTO
oOMEeHa, YUUThIBasl yCIOBHSL, IPU KOTOPBIX 3TH pPeakUu UIYT 10 KOHIIa;

Cc(OPMHUPOBAHHOCT YMEHHH MPOBOJUTH PEAKIMH, MOATBEPIKIAIOIINE KAaueCTBEHHBIM COCTAaB pPAa3IUYHBIX HEOPraHWYECKHX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHU PACKPBIBATH CYIIIHOCTh OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH ITOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO
OajaHca 3TUX PEeaKIMi;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBIACHATH 3aBHCUMOCTh CKOPOCTH XMMHYECKOM PEaKLMU OT Pa3IMyHbIX (PaKTOPOB; XapakTep CMEIIEeHUs
XHUMHAYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3aeiictsus (npunmum Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUECKUE TTPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIIIJICHHOTO TIOJYYEHUS CEPHOW KHCIIOTHI,
aMMHMaKa, a TaKkke c(popMHUPOBAaHHOCTH MPEeACTaBICHUH 00 OOIIMX HAYYHBIX IPUHLMIIAX U HKOJIOTHYECKUX MpobieMax XUMHUECKOTO MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIECHUS C UCIOJIb30BAHUEM IOHATHS «MAaccoBasi J10JI BEIEeCTBA B PacTBOPE», OOBEMHBIX
OTHOIICHHUU Ta30B NPU XUMHUYECKUX PEAKIIHIX, MACChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCEe MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(PQeKTa peaknuyu Ha OCHOBE 3aKOHOB COXPAHEHUS! MACChl BEIIECTB, MPEBPAIECHUS U
COXpaHEHMs SHEPTUH;

c(OpMHPOBAHHOCTh YMEHUH COOIOAATh MPAaBUJIA MTOJIb30BAHHS XUMUUYECKON MOCYI0M U 1abopaTopHbIM 000pyJOBaHUEM, a TAKXKe MpaBHiia
0OpaIIeHus C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKHIX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHH TUIAHUPOBATH M BBHIMOJHATH XUMHUYECKHHA IKCIIEPUMEHT (pa3lIo’KeHHE MEePOKCHIa BOAOPOAa B MPHCYTCTBUU
KaTaJln3aropa, ONpeeIeHUe CPebl PACTBOPOB BEIIECTB C MMOMOIIBIO YHUBEPCATHHOTO MHINKATOPA, BIMSHUE Pa3IHIHBIX (AaKTOPOB HA CKOPOCTH
XMUMUYECKON peaKIy, peakMi MOHHOro OOMEHa, KaueCTBEHHbIE PEeaKlIMU Ha Cynb(ar-, kKapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS,
peleHre IKCIEepUMEHTANbHBIX 3a/1a4 1o TemaMm «Metamuib» u «HemeTtamisl») B COOTBETCTBUM C MpaBWJIAMH TEXHUKH O€30MacCHOCTH TpHU
00palIeHny ¢ BEIIeCTBAMH U JTaA00PaTOPHBIM 000PYIOBaHUEM, IPEACTABIISTh PE3yIbTaThl XHMUYECKOTO IKCTIEPUMEHTA B (pOpMe 3arncH ypaBHEHU I
COOTBETCTBYIOIINX PeakIuii 1 (POPMYIHPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTaTOB;
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c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH AHATU3WPOBATH XUMHUYECKYI0 MH(OpPMAIMIO, MOTYYaeMyIO0 W3 Pa3HbIX MCTOYHHUKOB (CpElCTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHiIa HKOJOTHYECKHU 11€JI€CO00pa3HOT0 TOBEACHUS B OBITY U TPYJOBOH AEATEIHHOCTH B LEJISX
COXpaHEHHUs CBOETO 370POBb M OKPYKAIOMICH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS Ha UBBIE OPraHU3MBbI OMpPEIETEHHBIX
BellecTB, MoHuMas cmbicia nokazatens 11K, moscHaTe Ha mpuMepax CrocoObl YMEHbIIEHUSI U TMPEJOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHH3M YeJIOBEKa,

JUTsl 00y4arOIIMXCS ¢ OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHUE TPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHU;

JUIS CJIETIBIX U CIA0OBUAAIINX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUCUHYIO0 cucTeMy obo3HaueHuil JI. bpaiins ans 3amnucu
XUMHYECKHUX (HOPMYIL.
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IV.TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne n/m P Kontpoabnbie IlpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 3
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 Mertaubl
2.2 Hemeramnsr 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 ‘ XUMMS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 8

K mporpamme npenycMOTpeHbI IPUITOKEHHUS:
[IpunoxxenuneNel :KanengapHo-reMaTuyeckoe MIaHUPOBAHUE C JIUCTOM KOPPEKTUPOBKHU
[Tpunoxenue Ne 2 : @oHJ OLIEHOYHBIX CPEJCTB
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