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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo kypcy «IIpakTukyM o XUMHUH» Ha YPOBHE CPEHEro 00IIero o0pa3oBaHusl pa3padoTaHa Ha
ocHoBe @exepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 obpazoBanuu B Poccuiickoii dDenepamum»,
TpeOOBaHMI K pe3yabTataM OCBOCHHSA (hefepaibHOM 00pa3oBaTeNlbHOW MPOrpaMMBl  CPEIHEro  OOIIero
obpazosanus (DPOII COO), npencrarineHHbIX B DefepalbHOM TOCYIapPCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
COO, c yuérom Konuenuuu mpemnogaBaHusi yueOHOTO mpeaMeTa «XUMHs» B 00pa3oBaTelIbHBIX OPraHU3aIHAX
Poccuiickoii @enepannu, peanu3yomnX OCHOBHBIE 00pa30BaTe/IbHbIE IPOrPaMMEI.

OcHOBY MOAXOZOB K pa3pabOTKe MpOTrpaMMbl KypcB, K OIpENeleHHio OOIIei cTpaTernu oOydeHus,
BOCIHUTAHUS W Pa3BUTHSA OOy4alOIMMXCA cpelacTBaMH ydeOHoro mpeamera «Xumus» it 10-11 xmaccoB Ha
0a30BOM YpOBHE COCTaBWIM KoHLentyajbHble monoxeHuss ®PI'OC COO o B3auM00OYyCIOBICHHOCTH LEJEH,
COZIep>KaHMs, PE3yJIbTaTOB O0yUeHHS U TPeOOBAaHHUH K YPOBHIO IIOATOTOBKH BBIITY CKHUKOB.

Xumudeckoe 00pa3zoBaHHe, MMOTyYaeMOe BBITYCKHHKaMHU 0O0IIe00pa3oBaTeIbHONM OpraHU3aluy, SBISETCS
HEOThEMJIEMOH YacThl0 MX o00Opa3oBaHHOCTH. OHO CHYXHMT 3aBEpIIAIONIMM JTalloM pealn3alud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX LETOCTHON CHCTEME XUMHUYECKOTO
o0pa3zoBaHus. OTU LEHHOCTH KAaCAIOTCS MIO3HAHUS 3aKOHOB NMPHPOAbI, HYOPMHUPOBAHHUS MUPOBO33PEHUS U 00LIeH
KYJABTYPBl YEJIOBEKa, a TAKXKE JKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M HPUPOTHOMN
cpezne.

XUMHA KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyl0 poib B COBPEMEHHON LIMBUIN3ALNU, B
CO3JIaHMU HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B ()OPMUPOBAHUE DPAIOHAIHHOTO
HAyYHOTO MBIIIJICHUS, B CO3JJaHUE LEIOCTHOTO MPEACTaBICHUS 00 OKPY>KaloIeM MHUpPE KaK O €JHHCTBE MPUPOABI
U 4YeloBeKa, KoTopoe (GopMmMHupyeTcs B XMMHUH Ha OCHOBE NMOHHMMAHHUS BELIECTBEHHOIO COCTaBa OKPY>KAIOIIETO
MHUpa, OCO3HAHHS B3aWMOCBS3M MEXIYy CTPOCHHEM BEIECTB, UX CBOHCTBAMH W BO3MOXHBIMH OOJIACTSIMHU
PUMCHEHHS.

TecHo B3auMMOIEHCTBYsI C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs CTajla HEOThEMJIEMOH YacThiO
MHUPOBOH KYJNBTYpbl, HEOOXOOMMBIM YCJIOBHEM YCIICIIHOTO TpyAa W JKM3HM KaXAOro wWieHa oOIecTsa.
CoBpeMeHHas XMMHUSI KaK HayKa CO3WAaTeNibHAas, KaK HayKa BBICOKMX TEXHOJIOTHI HalpapjicHa Ha pelleHHe
D100aJbHBIX MPOOIEM yCTOWYMBOTO pPa3BUTHSI YEJOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOH, MHUILEBOH,
9KOJIOTHUECKON 0€3011aCHOCTH U OXPaHBbI 310POBbS.

B coorBercTBUM ¢ OOLMMHU LEISAMU U NPUHOMIAMH CPEJHEro OOIero oO0pa3oBaHUs COIEpXKAaHUE Kypca
OPHEHTHPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJILTYPHYIO MOATOTOBKY OOYHYAIOIIMXCS, HEOOXOAMMYIO UM MJIs
BHIPa0OOTKM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCICHIHOTO BKJIIOYCHUS B JKU3HB COLMYMa, MPOAOIIKECHUS
00pa30oBaHUs B PA3IMYHBIX OONACTSX, HE CBA3aHHBIX HEMOCPEICTBCHHO C XUMHUEH.

Cocrapisiromumu - ipeamera  «IIpakTHKyM TIO XUMHW» siBisieTcss 0a3oBblii  Kypc — «OOmasi u
HeOpraHuvyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOI HayKu:
cUCcTeMa 3HaHUH 10 HEOPraHUYECKOH XMMHUHM (C BKIIIOUEHHWEM 3HAHUHN U3 OOIIed XUMHUH) U OPraHUYECKOM XUMHH.
dopMupoBaHUe JaHHOW CHCTEMBI 3HAHUH MPH U3YYECHUH IMpeMeTa 00ecreunBaeT BOSMOKHOCTD PACCMOTPEHHS
BCETO MHOT000pa3usi BEMIECTB Ha OCHOBE OOIIMX TOHATHH, 3aKOHOB U TEOPUI XHUMHUH.

OTH 3HaHUS CIOCOOCTBYIOT IOHMMAHHIO B3aMMOCBS3H XHUMHUH C IPYTUMH HayKaMH, PacKphIBatOT €€ poib B
[I03HABATEIbHON U MPAKTHUECKOHN IESTEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHMTAHHUIO YBOXEHHS K IPOLECCY
TBOpUYECTBA B O0JIACTH TEOPHH M MPAKTHYECKUX MPHIOKEHUH XUMHHU, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS
B OOLICCTBEHHO W JMYHOCTHO3ZHAYMMBIX NpoOJieMax, CBA3aHHBIX C XWUMHEH, KPUTHYECKH OCMBICIHBATH
HHGOPMALMIO U MIPUMEHSTh €€ AJs MOIOJIHEHHS 3HAHUM, PELICHUS] MHTEJUIEKTYalbHbIX U 3KCIEPUMEHTAIbHBIX
WCCIIEZIOBAaTEeNLCKMX 3a7ad. B menmoM coxmepikaHue ydeOHOTO mpenmera «XUMHUS» AAHHOTO YPOBHA H3YUYCHHS
OPHEHTHPOBAHO Ha (popMHUpOBaHHE y 00yUArOIIMXCS MUPOBO33PEHUECKOM OCHOBBI JUIsl TOHMMaHUsI pritocodckux
uAeH, TAKUX KaK: MarepuajbHOE EAMHCTBO HEOPraHUYECKOTO U OPraHMYECKOTO MUPA, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM W CTPOCHHEM, T03HABAEMOCTh NPUPOJHBIX SBICHHHA MYTEM JKCIEPUMEHTA W PEHICHUS
NPOTUBOPEUHN MEXIy HOBBIMH (DaKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH, OCO3HAHWUE POJM XUMHU B
PELICHUN KOJIOTHYECKUX MPOoOJIeM, a Takxke MpodiaeM cOepekeHHs SHEPreTHUECKUX PECYPCOB, ChIPhS, CO3IaHUs
HOBBIX TEXHOJIOTHH U MaTepHajoB.

B muiane pemeHus 3agad BOCIIUTAHHS, Pa3BUTHS M COLMAIN3AIMN O0yUYaIOIINXCS MIPHHATHIE MTPOTPaMMO
[0 XUMHHU TOJXOABI K OMPEeNICHUIO COACPKaHUS U MOCTPOCHMS MpeAMeTa MpeaycMaTpuBaoT (GopMupoBaHHe
YHHUBEPCAIbHBIX Y4€OHBIX HAEHCTBHH, MMEIOIMX 0a30BO€ 3HAYEHHE I Pa3IMYHbIX BHIOB JEATEIBHOCTH:
perreHnst pooOeM, TOWCKa, aHann3a W o0paboTKHM WHGOPMANNUHA, HEOOXOMUMBIX I MPHOOPETEHUS OIbITa
MPaKTHYECKON U UCCIIENOBATENbCKON NESTeIbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TO3HAHUH XUMUH.

B mpakTtuke npenopaBaHMs XMMHHM KaK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaKk M Ha ypOBHE
cpemHero obmiero oopa3zoBaHus, IPY OTPEACTICHUN COAEPKATEIHHON XapaKTePUCTUKH LIEIel N3ydeHus IpeaMeTa
HaIpaBJICHUEM IIEPBOCTECIICHHON 3HAYMMOCTH TPAIUIMOHHO NpH3HAETCS (OpMHUpPOBaHHE OCHOB XUMHUYECKOM
HAyKH Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHMSA, MPAKTHUYECKOW AEATENHOCTH YEJIOBEKAa M KaK OIHOIO W3



KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C METOOMYECKON TOYKM 3PEHHMsI TakOM MOAXOH K OINpPEAETICHUIO Lesed
H3y4YCeHHUS TIPEIMETa SBJIACTCS BIIOJIHE OIIPABIAHHBIM.

CormacHO JTaHHOM TOYKE 3peHUs TVIaBHBIMU HeJaAMM U3ydeHus Kypca « IIpakTukyMm mo xumuu Xumus»
Ha 0a30BOM YpPOBHe SIBJISIIOTCS:

e (QopMUpOBaHHE CHCTEMbl XUMHUYECKUX 3HAHMH KaK Ba)KHEWIIEHW COCTaBIAIOLICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa, B OCHOBE KOTOPOH JIeXKaT KJIIOYEBBIE MOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPUHU
XMMHUH, OCBOEHHME S3bIKa HAayKH, YCBOCHHE M MOHHUMAaHHE CYLUIHOCTH JOCTYNHBIX 0O0OOIIeHHI
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opMmupoBaHHE M Pa3BUTUE NPEICTABICHUI O HAyYHBIX METOJAaX MO3HAHMS BELIECTB U XUMHUYECKUX
peaxiuii, HeOOXOAUMBIX JUISI TPUOOPETEHNST YMEHUH OPUEHTHPOBATHCS B MHUPE BEIIECTB U XHUMHUYIECKUX
SIBIICHU, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUUECKON U TOBCETHEBHON KU3HH;

®  Da3BUTHE YMEHUH U CIIOCOOOB EATEIbHOCTH, CBI3aHHBIX C HAOIIOAEHNEM U O0BSCHEHHEM XUMHYECKOTO
SKCTIEPUMEHTA, COONIOACHUEM IPaBUII 6€30ITaCHOT0 OOPAICHHUS C BEIIECTBAMHU.

OO0miee YWCIIO YacoB, OTBEACHHBIX I HW3yYCHHS Kypca, Ha 0a30BOM ypOBHE CpemHEro oOIero
oOpasoBanusi, B 11 xnacce — 34 waca (1 yac B Heneno).

COJEPKXAHUE OBYUEHUA
11 KUIIACC

OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbLI XUMUH

XUMHYECKHH dIIEMEHT. AToM. Slapo aroma, M30TOMBL. DJIEKTPOHHAs 000JI04Ka. DHEPreTHIecKue ypoBHHU,
MTOypOBHH. ATOMHBIE OpOHTAIH, S-, P-, d- AmeMeHTh. OCOOCHHOCTH pacipeeNieH s JIEKTPOHOB M0 OPOUTAISIM
B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepuomuueckuit 3axon u Ilepuoanueckas cucrema xumudeckux sneMeHtoB J[. Y. MenneneeBa. Cs3b
nepuoauuecKkoro 3akona u [lepuognueckoit cucteMbl xumuueckux anementoB /. . MenneneeBa ¢ coBpeMEeHHON
TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M O00pa3yeMbIX HMH
MPOCTHIX ¥ CIIOKHBIX BEIMIECTB IO TPYIIIaM U TiepruoiaM. 3HAYCHHE TEPUOTUICCKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBs3b. BHIBI XMMHUYECKOH CBsI3U (KOBAaJICHTHAs HEMOJSpHAs WU
TIOJISIpHAS, NOHHAS, MeTaJundeckas). MexaHu3mMbl 00pa30BaHUsl KOBAaJCHTHON XUMHYECKOW CBs3H (OOMEHHBIN U
JIOHOPHO-aKIIeNTOPHEIH). Bomoponnas cBsizb. BajaeHTHOCTH. DIEeKTpOOTPHUIATENHEHOCTh. CTEleHb OKHUCICHUS.
WonbI: KAaTUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA. THIIBI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKOU PEIIETKY.

ITonsTHe 0 AuMCHIEpCHBIX cucTeMax. VICTMHHBIC U KOJUIOMIHBIE pacTBOpPHI. MaccoBasi JOJsI BEIIECTBA B
pacTBope.

Kiraccudukarms HeopraHndeckux coequHeHn. HoMeHkIaTypa HeopraHmdeckix BeIecTB. | eHeTndaeckas
CBsI3b HEOPTAHWYECKUX BEMIECTB, MPUHAMICKAMNX K PA3TMIHBIM KJIaccaMm.

Xumudeckas peakius. Kiaccudukarms XUMHYECKAX PEaKIuii B HEOPTraHMIECKON M OpraHHYeCKOW XUMUH.
3aKOH COXpaHEHMs MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUSI SHEPTUH [IPU XUMUYECKUX PEaKIUIX.

CxopocTh peakiuu, €€ 3aBUCHUMOCTh OT paszuuuHbBIX (akTopoB. OOpaTumble peaknmuu. XHUMHYECKOe
paBHOBecue. DaKTOPBI, BIUSIOINAE HA COCTOSIHUE XUMUYeCKoro pasHoBecus. [Tpunnun Jle Hlatense.

OnexTponuTtnueckas muccoruanys. CHIbHbIE W cla0ble AnMekTponuThl. Cpema BOAHBIX PAaCTBOPOB
BEILECTB: KUCNAsl, HEUTpaJIbHAsI, LIEIOYHAS.

OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

OKCIIEPUMCHTAIBHBIC METOJbl HW3YyYCHUs BEIISCTB M WX MPEBPAIICHUIA: JIEMOHCTpANUs TaOJHII
«Ilepuonnueckas cucrema xuMmuueckux 3iaemeHToB J. Y. MenaeneeBa», u3ydeHne Mozeieid KpUCTAIUIMYECKUX
peméTok, HaONIOJeHre W OIMHCAaHWe JAEMOHCTPAIMOHHBIX M JaOOpaTOpHBIX OIBITOB (pa3jioKeHHe IMEepPOKCHIA
BOZOPOJA B MPUCYTCTBUU KaTajau3aTopa, OMPEICIeHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
WHAMKATOpa, PEaKIMi HOHHOTO OOMEHa), MPOBEACHNUE TPAKTHIECKON paOboThl « BiMsHUE pa3audHbIX (PaKTOPOB Ha
CKOPOCTb XMMHUYECKOM peaKIvm».

Pacuérnbie 3agaun.

Pacuérpl mo ypaBHEHHMSIM XMMHUYECKUX PEaKIUil, B TOM YHUCJIE TEPMOXUMHUYECKHUE PACUETHI, pacuEThl C
HCIIOJIb30BAHUEM TOHSTHUS «MACCOBas JOJISl BELIECTBAY.



Heopranuyeckasi xumus

Hemeramnsl. [lonoxkenue nemeramnoB B Ilepuogumyeckoil cucreme Xxumudeckux sneMeHtoB /[l U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB. Du3KMYEeCKUEe CBOWCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAJLIOB
(1Ha mpuMepe KucIopoma, cepsl, pocdopa u yriaepona).

XWMHYECKHE CBOMCTBA BaKHEHITMX HEMETaUIoB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa, ymiepoga H
KPEMHHUS) U UX COCAMHECHUH (OKCHUJIOB, KUCIOPOACOACPIKAIIMX KUCIIOT, BOIOPOIHBIX COCTUHCHHIA).

[IpuMeHeHne BaKHEHITUX HEMETAIIOB U X COSAMHCHUIA.

Meramsl. ITonoxxenne Meramios B [lepuonudeckoil cucreme xumuueckux snemeHTos Jl. M. Menneneesa.
OCOOCHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000J04eK aToMOB MeTayioB. OOmMe (Qu3nyecKue CBOHMCTBA METAJLIOB.
CruiaBbl METAIIOB. DJIEKTPOXUMUYECKUN s HAMPSKEHUI METAILIOB.

XUMUYECKHE CBOMCTBa BaKHEUIIMX METAJUIOB (HATPWUW, KaJWH, KalbI[Ud, MarHui, aJlOMUHUHA, IUHK,
XPOM, JK€JI€30, MEJIb) ¥ UX COCTUHEHUH.

OO0mue crocoObl MmoayyYeHus MeTauioB. [IpuMeHeHNEe MeTaIOB B OBITY U TEXHUKE.

OKcIiepruMeHTaTbHBIE METO/IBI N3YUCHHS BEIIECTB W UX MPEBpAIICHUH: H3ydeHUe KOUIEKITNU «MeTaTsl u
CIUIaBB», OO0pa3lloB HEMETaJUIOB, pEIIeHHWe OKCIIEPUMEHTANBHBIX 3ajad, HaOJIONeHNe W  OIMCaHHUe
JICMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOACHUCTBUE THPOKCH A ATFOMHHUS C PACTBOPAMU KUCIIOT U
IeJI0YCH, KaueCTBEHHBIC PEaKIMy Ha KATUOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacu€Trr Macchl BemecTBa WM 00bEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIHMX B PEaKIUU BEUISCTB, PacuéThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB
PeaKIuu, eciu OTHO U3 BEUIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponp xumun B oOecreuyeHHH SKOJIOTHUECKOH, SHEPreTHUECKOH M MIHIIEeBOH 0e30MacHOCTH, pa3BUTHU
MeaunuHEL [IoHATHE O HAyYHBIX METOJAX MO3HAHUS BEILECTB U XUMHUYECKHUX PEaKIHN.

[peacrasnenust 00 OOUMX HAYYHBIX MPUHIIUIAX IPOMBIIUIICHHOTO MOTYYECHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEILECTB M MAaTEPUAIOB. Ba)KHEUIIINE CTPOUTENIBHBIE MAaTE€pHalbl, KOHCTPYKLIMOHHBIE
MaTepHasbl, KpacKH, CTEKIO, KepaMHKa, MaTepHasibl Uil JIEKTPOHHUKH, HaHOMAaTrepHalbl, OPTaHUYECKUE H
MHHEpaJIbHBIC YAOOPCHHS.

XuMHsS ¥ 3[0pOBbE UYEJIOBEKA: IPAaBUJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, IpaBUila
0e30MacHOr0 MCIOIb30BaHMs IIPENapaToB OBITOBOM XMMUHN B TOBCEAHEBHON JKU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanmsanms MeXNpeAMETHBIX CBs3€ll NMpu M3ydyeHHH oOmie W HeopraHmdeckoil xumum B 11 Kiacce
OCYILECTBIISIETCS. 4epe3 HCIONIb30BaHHE KaK OOLIMX €CTECTBCHHO-HAyYHBIX IIOHATHHM, TaKk W IOHSITHH,
SIBIIFOLUXCSL CHCTEMHBIMU JUUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmpe ecTecTBEHHO-HAy4YHbIE IOHSATHS: HAydHBIH (PakT, rumoresa, 3aKoH, TEOpHUs, aHAIM3, CUHTE3,
KJIacCU(HKALU, IEPUOANIHOCTD, HAOMIOCHNE, SKCTIEPUMEHT, MO/ICTUPOBAHHE, U3MEPEHHE, SIBICHHE.

®dusuka: MaTepusi, JHEPTUA, Macca, aToM, dIEKTPOH, MPOTOH, HEWTPOH, HOH, U30TOIM, PaIHOAKTHBHOCTH,
MOJIEKYJa, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJNO, 00bEM, arperaTHOE€ COCTOSHHE BEIECTBa, (U3HMUCCKHUE
BEIIMYMHBI U €IUHULIbI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHusM, 3KOCHCTeMa, OHocdepa, Makpo- U MHKpPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BELIECTB B OpPTraHU3Me.

l'eorpadusi: MuHEpaNbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIHBO, PECYPCHI.

TexHonmorus: XuMU4eCcKas POMBIILIEHHOCTb, METAJLIYpPrusi, IPOU3BOACTBO CTPOUTEIbHBIX MaTepUasoB,
CEJIbCKOXO3HCTBEHHOE TPOU3BOACTBO, MHIIEBAs IPOMBIIUIEHHOCTh, (hapMaleBTUYeCcKas MNPOMBIIIJICHHOCTS,
IIPOU3BOJICTBO KOCMETHUYECKHX IPENaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUANIOB, HICKTPOHHAS
IIPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIIBTATBI OCBOEHUS IPOI'PAMMBI IO XMMHMHM HA BA30BOM
YPOBHE CPEJIHEI'O OBILIEI'O ObPA3OBAHUSA

JIIHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapnuBaeT TpeOOBaHUA K pe3yiabTaTaM OCBOEHHS OOYYaIOLIUMICS MPOTPaMM CPETHETO
o0mero o0pa3oBaHusi (JINYHOCTHBIM, METAIPEAMETHBIM W NpeaMeTHbIM). HayuHo-MeTomnueckoii OCHOBOM 1yist
pa3paboTKH IUIAHUPYEMBIX PpE3ylbTaTOB OCBOCHUS MPOrpaMM CpEIHEro OO0mero oOpa3oBaHUs —SIBISAETCS
CHUCTEMHO-IESTEIILHOCTHBIN MOIXO/I.

B cooTBeTCTBMM € CHCTEMHO-IESTEIBHOCTHBIM MOAXOIOM B CTPYKTYpe JIMYHOCTHBIX pe3yJbTaToOB
OCBOCHMS IpenMera «XHUMHS» Ha YpPOBHE CpegHero ooOmero o0pa3oBaHMS BBIIACICHBI  CIIEAYOLIHE
COCTaBJISOIINE!

*  0CO3HaHHE OOyYaIOIIMMKCS POCCHUICKON Tpa)KIaHCKOW MICHTHYHOCTH — FOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOTIPEAEIICHHIO;

® HaJIN4YHUEC MOTUBAITUU K o6yqum0;

*  IIEeJICHANPABICHHOE PAa3BUTHUC BHYTPCHHHX YOCKICHHWA JMIHOCTH HA OCHOBE KIIFOUCBHIX IICHHOCTEH W
HUCTOPUYECKUX TPAAULUi 6a30BOH HAyKH XHMUH;

* TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PYKOBOACTBOBAaThCS B CBOEH AEATENIFHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTaAaHOBKaMHU, IPUCYHIUMU L[GJIOCTHOﬁ CHUCTEME XUMHNYECKOI'O 06pa3OBaHI/I$1;

° HaJIM4MEC MMpaBOCO3HAHUSA DKOJIOTUUECKON KYJIBTYPEI U CIHOCOOHOCTH CTaBUTh 1SN U CTPOUTH JKU3HCHHBIC
IUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS HpeaMeTa «XHMHUS» [OCTHTalTCd B EAMHCTBE Y4eOHOW u
BOCIIUTATEIbHOM ACATCIIBHOCTU B COOTBCTCTBUM C TYMAHHUCTHYCCKHMHU, COLUOKYJILTYPHBIMH, JYyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU M HAEajJaMH POCCHUHCKOTO TPa)KAaHCKOTO OOILECTBa, MPUHATHIMH B OOIIECTBE
HOpPMaMH M TIpaBUJaMU IIOBEJCHMSA, CIOCOOCTBYIOIIMMH IpoLlecCaM CaMOIIO3HAHUs, CaMOpa3BUTHA U
HPABCTBECHHOI'O CTaAaHOBJICHUA JINYHOCTH O6y‘-IaIOHII/IXCSI.

JIMYHOCTHBIE pE3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKaloT CHOPMHPOBAHHOCTH OIBITA
[MO3HABATEIbHOM W TNPAKTUYECKOW MAEATENFHOCTH OOy4alomuxcs IO peaju3alud INPHHATHIX B OOIIECTBE
HeHHOCTeﬁ, B TOM 4YHMCJIC B HaCTH:

1) rpa:kaaHCKOT0 BOCIIMTAHMA:

* 0CO3HaHUS OOYYaIOUIMMUCS CBOMX KOHCTUTYLHOHHBIX NpaB U O0A3aHHOCTEH, YBOKEHHS K 3aKOHY U
IIPaBOIOPAIKY;

® MMpEeACTaBICHUA O COLIMAJIbHBIX HOpMaxX U MpaBujiaX MEKINYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBCE,

* TOTOBHOCTM K COBMECTHOH TBOpPYECKOW MAEATEIBHOCTH MpPU CO3AaHWU YYEOHBIX MPOEKTOB, pPEIICHUH
y4eOHBIX 1 II03HABATENIbHBIX 337124, BHIIOJHEHHH XUMHUECKUX IKCIICPUMEHTOB;

¢ CIOCOOHOCTHM NOHUMATh U IPUHHMMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHI ApYTUX IPU aHaIH3e
Pa3NUYHBIX BUOB y4eOHON NesSTeTbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNS:

® HEHHOCTHOT'O OTHOIICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICIUIO OTEeYECTBEHHOU XUMHH,

*  yBaXEHHs K MPOIECCy TBOPUECTBA B OOIACTH TEOPHH U MPAKTHYECKOTO MPUMEHEHUS XUMHH, OCO3HAHHSA
TOrO, 4YTO JOCTIDKCHHMS HayKM €CTb pe3yJabTar JJIUTEIbHBIX HAONIONCHUH, KPONOTIMBBIX
9KCIIEPUMEHTAJIbHBIX TIOMCKOB, IOCTOSHHOTO TPYyAa YYEHBIX U IPAKTHKOB;

° HHTEpECa M IIO3HABATCJIbHBIX MOTHBOB B IIOJYUCHHU W MOCICAYIOIIEM aHAJIN3C I/IH(i)OpMaHI/II/I (0]
MEPEAOBBIX JOCTUKCHUIX COBpCMeHHOI\/’I OTEUECTBEHHOM XUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

*  HPaABCTBEHHOI'O CO3HAHMSI, 3ITUYECKOIO ITOBEJCHNS;

° CHOCO6HOCTI/I OLICHUBATh CUTyalluH, CBA3AaHHBIC C XUMUUYCCKUMU SABJICHUAMUA, U IIPUHUMATL OCO3HAHHLIC
pELIeHHs, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIGHHOCTH;

* TOTOBHOCTU OLICHMBaTh CBOE IIOBEACHUE M IIOCTYNKHM CBOUX TOBapHUIlEH C MO3UIMN HPAaBCTBEHHBIX U
MIpaBOBBIX HOPM U OCO3HAHUEC HOCHC}ICTBI/If/i OTUX MOCTYIIKOB,

4) popMupoBaHHSA KYJBTYPHI 310POBbS:

* [OHMMaHMSA LEHHOCTEHW 3I0pPOBOro M Oe30MacHOro obpasza >KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3MUECKOMY U TICHXHYECKOMY 3/10POBBIO;

*  coOmofieHUsT TpaBuiI 0E30MAaCHOrO OOpaIlCHUs C BEUICCTBAMH B OBITY, NOBCEIHCBHOH J>XHU3HU WU B
TPYHAOBOH IESTEIBLHOCTH;

* T[OHMMaHMsA IEHHOCTU TPaBWJI HHIMBHIYAJIbHOTO M KOJUICKTMBHOIO O€30IacCHOTO IIOBENCHHS B
CUTYalUsIX, YTPOKAIOIIMX 3[0POBBIO U XKU3HU JIHOEH;



OCO3HAHUS TOCJCACTBUA W HENPHUATUS BPEIAHBIX TPUBBIYCK (YMOTPEONCHUS aJIKOTONsI, HAPKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:
KOMMYHUKATHBHOW KOMIIETCHTHOCTH B yYE€OHO-HCCIIENOBATEIIbCKON JEATENBHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOM U IPYTHX BUJIAX JEATENLHOCTH;
YCTaHOBKMA Ha aKTHBHOE YYacTHE B PEUICHHH NPAKTUYCCKHX 33/1ad COIMAILHOW HAIpaBICHHOCTU (B
paMKax CBOETO Kjracca, IMIKOJBI);
UHTEpECa K MPAKTHYCCKOMY HM3YYCHHI0O NPOQECCHil pa3jMyHOrO poja, B TOM YHCJIEC Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HaHUN N0 XUMUU;
YBaXKECHUSI K TPYLY, JIOISM TPYZa U pe3yJbTaTaM TPydOBOU A TEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHMBUIyaJIbHOW TPACKTOPUHU 00pa3oBaHus, Oyayiei mpodeccuu u
peanu3anuy COOCTBEHHBIX KM3HCHHBIX IUIAHOB C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K
XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0OrH4eCKOro BOCIIUTAHUS
SKOJIOTHYECKH IeJIECO00PAa3HOT0 OTHOIICHUS K TPUPOJC, KaK MUCTOYHUKY CYIISCTBOBAHUS >KH3HHM Ha
3emie;
TTIOHUMAaHUS TII00aTFHOTO XapakTepa YKOJIOTHUSCKUX MPoOJIeM, BIHSHIS SKOHOMHYECKHUX TPOIECCOB Ha
COCTOSTHUE TTPUPOJHON U COLIMAIbHOUN Cpeibl;
OCO3HaHUS HEOOXOAWMOCTH WCIIONIb30BaHMS  JOCTIDKEHHH XUMHHM JUIS  PEIICHUS BOIPOCOB
palMOHAIBHOTO IPUPOJONOIB30BAHUS;
AKTUBHOTO HENPUATUS JACUCTBUM, INPUHOCAIIMX BpEA OKPYKAMOIIEH MPUPOAHOM Cpene, yMEHHs
MIPOTHO3UPOBATh HEOJArONPUSATHBIC SKOJOTHUECKHE IOCICACTBUS MPEANPUHUMACMBIX JIEHCTBUIA |
NpeaoTBpallaTh UX;
HaJu4Msl Pa3BUTOIO SKOJIOTMYECKOIO MBINUICHUS, 3KOJIOTHYECKOM KYJIBTYpPBI, OIBITA JESATEIbHOCTH
SKOJIOTUYECKOM  HAmpaBICHHOCTH, yMEHHUS  PYKOBOACTBOBAThCSA HMH B IIO3HABATEIHHOM,
KOMMYHHKATUBHOW W COIMAIbHOW NPAKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO IPOTUBOCTOSTH
HJICOTIOTUN XeMOo(hoonw;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0O0IIeCTBEHHOU MTPAKTHKH;
[MOHMMaHUS CHCHU(PUKUA XMUMHH KaK HayKd, OCO3HaHus €€ pojid B (OPMHPOBAHUU PaI[MOHAIBHOTO
HAy9YHOTO MBIIIICHUS, CO3IaHUU IEJIOCTHOTO TPEACTaBICHUS 00 OKpY)KaloIleM MHpE KaK O €IMHCTBE
MIPUPOJBI M YeJIOBEKa, B MO3HAHWW TMPHPOTHBIX 3aKOHOMEPHOCTEH M PEIIeHWH TMPOOJIEM COXPaHEHUS
NPUPOJHOTO PaBHOBECHS;
yOexkIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUH JIJIi COBPEMEHHOHN IUBHIIM3ALMU: B €€ TYMaHHUCTHYCCKOM
HaNpaBJICHHOCT W BaXHON pOJMM B CO3JaHUM HOBON 0a3bl MaTepualibHON KYJIBTYPBI, PEIICHUU
I00aIBHBIX TIPOOJIeM YCTOHYHMBOTO Pa3BHUTHS YEIIOBEUECTBA — CHIPHEBOM, IJHEPIETHUECKOW, MUIIEBON H
9KOJIOTHYECKOW 0e301MacHOCTH, B Pa3BUTHH METUIIMHBI, 0OECIIEYeHWH YCIOBHH YCIEUTHOTO Tpyda H
AKOJIOTHYECKU KOM(OPTHOM JKU3HU KaXKJIOTO YJIeHa OOIIECTBa;
€CTECTBCHHO-HAyYHOM TPAMOTHOCTU: NOHHMMAaHHUS CYIIHOCTH METOIOB IIO3HAHUS, HCIOJIb3YEeMbIX B
€CTEeCTBCHHBIX HayKaX, CIIOCOOHOCTH WCIOIh30BaTh IMOMydaeMble 3HAHWS NIl aHadnu3a W OOBSICHCHHS
SBIICHUN OKPYXKAIOIIET0 MHpPa W IMPOUCXOASINX B HEM W3MEHCHHUU, YMEHHsS Nelarh O00OCHOBAaHHBIE
3aKJIFOYCHHST Ha OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIUXCS ITAHHBIX C IENBI0 MOIYYEeHUS J0CTOBEPHBIX
BBIBOJIOB;
CHOCOOHOCTH CaMOCTOSTEIBHO UCIONB30BaTh XUMUYCCKUE 3HAHUS JJIs PElIeHUs Tpo0ieM B peabHbBIX
’KU3HEHHBIX CUTYAIIHsIX;
HMHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOM IEATEIbHOCTH;
TOTOBHOCTH M CIOCOOHOCTH K HENpEephIBHOMY O0Opa30BaHWIO M CaMOOOpa30BaHHIO, K aKTHBHOMY
IIOJTYYEHUIO HOBBIX 3HAHUI [0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTAMMU;
MHTEpeca K 0COOCHHOCTSIM TPY/Ia B pa3inyuHbIX cepax mpodecCHoHaTbHON ACATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATbI

MeTaHpeHMeTHLIe PE3YIIbTAaTbl OCBOCHUA y‘{€6HOI‘O npeamMeTa «XuMUs» Ha YPOBHE CpCAHETO 06IJ_I€FO

00pa3zoBaHUs BKIIIOYAIOT:

3HaUYUMBbIe JJIs1 (POPMUPOBAHUST MUPOBO33PEHHS O0YUYAIOIIUXCSI MEXAUCIHIUTHHAPHBIE (MEXIIPEIMETHBIE)
oOIeHayYHble TOHATUS, OTPaXKAIOUIME LEIOCTHOCTh HAy4YHOW KapTUHBI MHUpPA U CHEUU(PHUKY METOIOB
[IO3HAHUs, UCIONb3YyEMBIX B €CTECTBCHHBIX HayKaX (MaTepus, BELIECTBO, PHEPrHs, SBICHHUE, MPOLECC,
cHCTeMa, Hay4HbId (aKT, NPHUHLUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEeIOBaHUE,
HaOmoeHue, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);



*  yHUBEpPCAJIbHbIC  y4eOHbIC JICUCTBUS  (IIO3HABATCIbHBIC, KOMMYHHUKATUBHBIC, DPETYJIATUBHBIC),
obecnieunBatoue GopMUpOBaHWE (PYHKIMOHATBLHOW TPAMOTHOCTH W COLMAJIBHONH KOMITETEHITHH
00yJaroImunxcs;

*  CIOCOOHOCTh OOYYAOIIUXCS WCIONB30BaTh OCBOCHHBIC MEXKIUCITUIUTMHAPHBIC, MHUPOBO33PECHUYCCKUC
3HAHUS U YHUBEpPCaJIbHbIC YUeOHBIC ACHCTBUS B TIO3HABATEIILHOW U COITUABHON MTPAKTHKE.

MertarnpenMeTHble pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCAIbHBIMH YY€OHBIMU TI03HABaTEIbHBIMHU,
KOMMYHUKATHBHBIMU U PETYISTUBHBIMHE JICHCTBUSIMH.

OBnageHue yHUBepPCaJIbHLIMU Y4€OHBIMM MO3HABATEIBLHBIMHM JeHCTBUAMM:

1) 6a3o0Bble JJoruyecKue AecTBUs:

*  CaMOCTOATEIHHO GOPMYIHUPOBATH U aKTYaIH3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

*  OmpeneisaTh IeNu JACSITENBHOCTH, 3ajaBasi MapaMeTphl U KPUTEPUH HX JOCTHXKEHHUS, COOTHOCUTH
pe3YIAbTaThl ACSITENLHOCTH C MOCTABIICHHBIMU LIETISIMU;

*  HCIONB30BAaTh IMPU OCBOCHHWM 3HAHUA MPUEMBI JIOTMYECKOIO MBIIUJICHUS — BBLACIATH XapaKTEPHBIC
NPU3HAKU TOHATUH M YCTAaHABIMBATh UX B3aMMOCBS3b, HCIIONB30BATH COOTBETCTBYIOIINE MOHATHUS IS
0OBSICHEHUS OTACTbHBIX (DAKTOB U SBICHMIA;

*  BBIOMpPATh OCHOBAHHS U KPUTEPHH IS KIAaCCH(PHUKAIINN BEIISCTB U XUMUYECKUX PEAKIIHI;

*  yCTaHABJIMBATh MPUIMHHO-CIICICTBEHHBIC CBSI3U MEXKTY N3yUYaeMbIMU SIBIICHUSIMU;

* CTPOWTH JIOTUYECKHE pACCYXKICHUS (MHIyKTUBHBIC, NEAYKTHBHBIC, II0 AaHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMS B PAacCMaTPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATh BBIBOABI U
3aKJIHOUYEHHUS;

* T[PUMEHATH B IMPOIECCe TO3HAHUS, HCIOIB3YEeMbIE B XHMHH CHMBOJIMYECKHE (3HAKOBBIC) MOIEIH,
mpeoOpa3oBBIBATE MOJICNIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOI) 3JEMEHTa, XUMHUYECKas
(hopmya, ypaBHEHIE XUMUIECKON peaklny — MPU PEIICHIH YIeOHBIX TIO3HABATENFHBIX U MPAKTHIECKUX
3a/1a4, MPUMEHATh HA3BAHHBIC MOJICIbHBIE IPEACTABICHUS Ul BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIUM.

2) 6a3oBbIe Hcc/eA0BATEIbCKIE IeiiCTBUS:

*  BJAJETh OCHOBAMHU METOJOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIHil;

* (QopMmymmpoBarh METW W 3aJadd HKCCICIOBAHUS, HCIOIL30BaTh IIOCTABICHHBIE M CaMOCTOSITEIHHO
c(hopMynHpOBaHHBIC BOMIPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI s (hOPMUPOBAHHS
TUIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUML;

*  BIAJCTh HABBEIKAMH CAMOCTOSTEIIHFHOTO IUIAHHUPOBAHUS WM TIPOBEACHHS YUYCHHYECKHX DSKCIIEPUMEHTOB,
COBEpILICHCTBOBAaTh YMEHHs HAOIIONATh 3a XOIOM IIpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pesynbrar, (opMynHpoBaTh OOOOMIEHNS W BBIBOABI OTHOCHUTENHHO JOCTOBEPHOCTH pE3yJbTaToOB
WCCIIEZIOBAaHUS, COCTABIATH 000CHOBAHHBIN OTYET O TIPOMEIAHHON padoTe;

* mpuoOpeTaTh ONBIT YYCHHUYECKOW HCCIICAOBATCILCKOH U TPOCKTHON JICATEIBHOCTH, TPOSBIIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IOMCKY METOJIOB PEIICHUS IMPAaKTHYSCKUX 3ajad,
NPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS.

3) padora ¢ undopmanueii:

* OpUCHTHPOBaThCS B Pa3IUYHBIX KCTOYHHMKAX WHpoOpManuu (HAYYHO-TIONMYJISApHAs —JIMTEparypa
XUMHYECKOTO COJICpXKaHUS, CIIPABOYHBIC MMOCOOUS, pecypchl MHTepHeTa), aHANH3UPOBaTh WH(OPMAIIHIO
pa3TUYHBIX BHAOB M (OpM TIpencTaBiICHUS, KPUTUYECKH OICHWBATh €€ TOCTOBEPHOCTh W
HETIPOTUBOPEUUBOCTE;

*  (hopmMynHupoBaTh 3aMpoChl W MPUMEHATh pPa3IUYHbIE METOABI NPHU IMOUCKE W 0TOOpe HHGOpMAIVH,
HEOOXOAMMOH ISl BRITIOJTHEHHUS YUeOHBIX 3a7a4 ONPeAeIEHHOTO THTIA;

*  mpuoOpeTaTh OIBIT HCIOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

*  CaMOCTOATEIHHO BHIOMpATh ONTHMANbHYIO (OpMy TMpencTaBieHuss WHpopMmanmuu (CXeMbl, TpaduKw,
JarpaMMBbl, TAOIHIIBI, PUCYHKHU U IPyTHE);

*  UCIOJIB30BaTh HAYYHBIN SA3bIK B KAYECTBE CPEIICTBA MPH Pab0OTE ¢ XMMUYECCKON HH(POPMAIUEH: TPUMEHSTh
MEXIpeIMeTHbIe ((DU3MYECKUe W MaTeMaTHYeCKHE) 3HAKM W CUMBOJBI, (OpMynbl, abOpeBHATYPHI,
HOMEHKJIATypy;

*  WCTOIBH30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIUIECKIC CPEICTBA HATTISITHOCTH.

OBiageHne yHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMU A€l CTBUSIMU:

*  3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ UAIOra /WU JUCKYCCHH, BBHICKA3HIBATH
uneu, GopMyJIUPOBaTh CBOM MPEII0KEHUS OTHOCUTEIBHO BBIIOJHEHUS IPEIOKESHHOMN 3a/1a4H;

*  BBICTYyNaTh C MPE3CHTAIMEH PE3yIbTaTOB MO3HABATEILHON NEATEILHOCTH, MTOJYICHHBIX CaAMOCTOSITEIIEHO
WJIM COBMECTHO CO CBEPCTHUKAMHU TPH BBHIMTOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, TPAKTHUECKONH PabOTHI
[0 WCCIIEIOBAaHUIO CBOMCTB M3ydYaeMBIX BEIIECTB, peaju3allii y4eOHOTO TpoeKkTa W (OpPMYITHUPOBATH
BBIBOABI MO pE3yJibTaTaM MPOBEAEHHBIX HWCCIEAOBAaHUNA MYTEM COIVIACOBAaHMS TMO3UIMH B XOJ€
00CyX/IeHUSI 1 00OMEHA MHCHUSIMHU.



OgiaieHne YHNBEPCAJIBHBIMHU PeryJsiITHBHBIMH JelCTBUAMM:

*  CaMOCTOATEIbHO IUIAHWPOBAaTh U OCYIIECTBISATH CBOIO IO3HABATENBHYIO AEATEIbHOCTB, ONpEnenss eé
LEJIU U 33a7a4M, KOHTPOJIMUPOBATh U [0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEAIaraeéMblil alropuTM
JNEHCTBHUI TP BBITIOJHEHNN yYeOHBIX W MCCIIEIOBATEIBCKUX 3a/1ad, BEIOMpaTh Hanbomee 3¢((eKTnBHBIHN
CIOCO0 MX PeleHHs C yUYETOM MOITy4eHHs HOBBIX 3HAHUH O BELIeCTBaX U XMMUYECKHX PEaKIUsX;

*  OCYIIECTBISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
11 KIIACC

I[MpenMeTHBIE Pe3ybTATHI OCBOCHUS Kypca «O0IIas 1 HeOPraHMUYECKask XUMUSD OTPAKAIOT:

*  c(hOpMHUPOBAHHOCTh TPEICTABICHUA: O XUMHYECKOW COCTABIIIONIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI
MHpa, POJIHM XUMHUH B TIO3HAHWU SBICHUN MPUPOIBI, B (POPMUPOBAHUH MBIIIJICHAS U KYJIBTYypPbI JINYHOCTH,
e€ (DyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JIsi PEIICHUS MPAKTHYSCKUX 3a7ad U SKOJIOTHYSCKU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M TIPUPOIHON Cpejie; BIaJIcHUEe CUCTEMON XUMUYIECKUX
3HAHWM, KOTOpas BKIIOYACT: OCHOBOTIOJIATAOIINE MTOHATHS (XUMHUECKHUM 3JIEMEHT, aTOM, U30TOII, S-, P-,
d- onexTpoHHBIE OpPOMTAIM aTOMOB, HOH, MOJICKY/Ia, MOJb, MOJIAPHBIH OOBEM, BaJICHTHOCTD,
ANIEKTPOOTPUIIATEIPHOCTh, CTENEHb OKUCIICHWs, XHUMHUYecKass CBA3b (KOBAJICHTHAs, WOHHa,
METaJTU4ecKasi, BOJOPOAHASA), KPHUCTALUTMYECKas pPemeTKa, TUIBl XUMHUYECKHUX PEaKIhid, pacTBOp,
AEKTPOJIUTHI, HEIJEKTPOIUTHI, JIIEKTPOTUTHYCCKAS IUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh ~XHMHYECKOM peakiuu, XUMHYECKOEe pPaBHOBECHE), TEOpPUM U  3aKOHBl  (TEOpHs
ANEKTPONUTUYECKON Auccouuanuu, nepuoanueckuil 3akon . . MenzeneeBa, 3aKOH COXpaHEHUSI MAaCChl
BEIIECTB, 3aKOH COXpPAaHEHHS M TMPEBPAIICHUS SHEPTUHU MPH XUMHYECKUX PEAKIIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SA3BIK XUMHUH, MHPOBO33PEHUYCCKHE 3HAHHWA, JICKAIIME B OCHOBE IMOHUMAaHUS
MIPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUH, (PAKTOIIOTUYECKUE CBEJICHHS O CBOMCTBAX, COCTABE,
[TONTydYeHNH W 0e30MacHOM FWCIIONF30BAaHUH BAKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITYy U
MPaKTUICCKON JIEATEITHHOCTH YEIOBEKA;

*  c(hOpPMHUPOBAHHOCTh YMCHUH BBIABIATh XapaKTepHbIE MPHU3HAKH IOHSATHH, YCTAHABIMBATH WX
B3aUMOCB$3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIKE MOHATHS IPU OMUCAHUU HEOPraHUYECKUX BEIIECTB U UX
NIpEBPALLECHU;

*  c(hOpMUPOBAHHOCTh YMEHUH UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHHS ()OPMYJT BEIIECTB
U ypaBHEHHWH XHMMHUYECKHX peakuuil, cuctemarndeckyto HomeHkinarypy (IUPAC) u TpuBHanbHbIe
Ha3BaHUS OTHENHHBIX HEOPraHMYECKHX BEIIeCTB (yrapHbBIA ras, yIIIEKUCIBINH Ta3, aMMHUakK, TamiéHas
U3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COJA, TUPUT U IPYTHE);

*  c(hOpMUPOBAHHOCTh YMECHHIA ONPENECISITh BAJICHTHOCTh U CTEIICHb OKUCJICHUS XUMUYECKUX 3JICMCHTOB B
COEQMHEHUSAX PA3IMIHOTO COCTaBa, BUJ XWMHYECKOW CBs3WM (KOBaJleHTHas, MOHHAs, METaJuIMdecKas,
BOIOPOIHAs) B COCAMHEHUWSX, THI KPUCTAJUIMYECKOW PpEmIETKH KOHKPETHOTO BemecTBa (aroMHas,
MOJICKYJISIpHAsl, WOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOIHBIX PACTBOPAX HEOPTraHHMYECKUX
COETUHEHNM;

*  chopMHUPOBAHHOCTH YMEHUH yCTaHABIMBATH MPUHAIC)KHOCTH HEOPTAHHICCKHUX BEIIESCTB TI0 UX COCTABY
K OIpPEACIIEHHOMY KJIACCY/TPYIIE COSAUHEHHH (ITPOCThIC BEIISCTBA — METAJJIBI U HEMETAJLIbl, OKCHJIBI,
OCHOBAHHS, KHCIIOThI, aM(pOTEPHBIE THIPOKCHIBI, COIIN);

*  c(hOpMHUPOBAaHHOCT, yMEHHH pAacKpBIBaTh CMBICH mepuoanmdeckoro 3akoHa [I. WM. MenneneeBa wu
JIEMOHCTPHUPOBATh €0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYCCKYIO (DYHKITUH;

*  c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BATh IEKTPOHHOE CTPOCHHUE aTOMOB XHMHUYECKHX SJIEMEHTOB
14 mnepuopoB Ilepuonnueckoil cuctempl xumudeckux 3nemeHToB [I. M. MenaeneeBa, HCHONB3ys
MIOHATHSA «S-, P-, d-2IMEKTPOHHBIE OPOUTANNY, «IHEPTETUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
HU3MEHEHHUS CBOMCTB XMMHUUYECKUX AJIEMEHTOB U UX COCIMHEHUH O NeprojaM u rpymnmnam llepuoanueckoi
cucteMbl xuMuueckux anemeHToB . . Menneneesa;

*  cpOpMHUPOBAHHOCT, YMEHHH  XapaKTepu30BaTh (ONMUCHIBATH) OOIMHME XWMHUYECKHE CBOWMCTBA
HEOPTaHWYCCKUX BEIECTB Pa3IMYHBIX KJIACCOB, IMOJATBEPXKIATh CYIIECTBOBAHUE TCHETHYECKOW CBSI3U
MEXIy HEOPraHMYECKUMHU BEIIECTBAMH C TOMOINBIO YPAaBHEHHH COOTBETCTBYIOIINX XHMHUYECKHUX
peaKiuii;

*  c(hOPMUPOBAHHOCTh YMEHHUS KIACCH(PHUIIMPOBATh XMMUYCCKHUE PEAKIMHM I10 Pa3IMYHBIM IPH3HAKAM
(uucnmy W cocTaBy pearupylolidX BEIIECTB, TEIUIOBOMY J(QEKTy peakiuy, H3MEHEHHIO CTeleHeH
OKHCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEaKIIHU, YYaCTHIO KaTaln3aTopa);

*  c(hOpMHUPOBAHHOCTF YMEHHH COCTaBISITh YpaBHEHHS pPEAKIHWA pPa3TUYHBIX THIIOB, MOJTHBIE H
COKpaNIéHHbIC ypaBHEHUS pPEakiMii MOHHOTO OOMEHA, YYMTHIBAs YCJIOBHUS, NMPH KOTOPHIX 3TH PEAKIIMU
UIYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMECHHI TPOBOAMTH PEAKIIMHU, MTOATBEPKIAAFOIINE KAYSCTBCHHBIM COCTAB Pa3InYHbBIX
HEOPraHWYEeCKHX BELIECTB, pAacllO3HABaTh OIBITHBIM IyTEM HOHBI, NPUCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB;

c(hopMHPOBAaHHOCTH YMEHHI pPacCKpPBIBaTh CYITHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIIni
MOCPECTBOM COCTABJICHHS HJICKTPOHHOTO OanaHca 3TUX PeaKini;

c(OPMUPOBAHHOCTb YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHMYECKOM PEaKUHUH OT Pa3IMYHBIX
Q)aKTOpOB; XapakTep CMCIICHUA XHUMHUYCCKOTrO0 PaBHOBECHUA B 3aBHCHUMOCTH OT BHCIIHCETO BOSJJ;CfICTBPISI
(mpunnun Jle [atense);

Cc(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHYECKHE TIPOIECCH, JIeKAallue B OCHOBE
MIPOMBIIIIIEHHOTO TIOJyYEeHHUs CepPHOM KHCIOTHI, aMMHaKa, a Takke c(HOPMHUPOBAHHOCTH TPEICTaBICHUMH
00 OOLIMX HAYYHBIX MPHHIUIIAX U KOJOTMYECKHUX MPOOIeMax XUMHUECKOTO MTPOM3BOICTRA;
C(bOpMI/IpOBaHHOCTI) YMGHI/IP'I MOPpOBOAUTL BBLIYUCICHHUA C HCIOJB30BAHHUEM IIOHATUA «MacCCOBasA OJIA
BEILIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH Ira30B MPU XUMHYECKUX PEAKIMSIX, MACCHI BEIIECTBA WU
00BéMa Tra3oB 0 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OIHOTO M3 yJacTBYIOUIHX B
peaKkuy BEIIECTB, TEIIOBOTO 3(QeKTa peakUuh Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
MPEBPALICHUS U COXPaHEHUsI SHEPTUH;

chopMHpPOBAaHHOCTH YMEHU COOIIONATH MPaBHIIA MOJIE30BAHUS XUMUYECKOM MOCYION U JabopaToOpHBIM
obopymoBaHMEM, a TAaK)KE IMPaBHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUHU C WHCTPYKIHSIMH II0
BBINOJTHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHH OKCIEPHUMEHT (pa3IoKeHUE
IEepOKCHAA BOAOPOJAa B TPHCYTCTBUHM KaTaln3aropa, ONpENelIeHHEe Cpeasl pPacTBOPOB BEIIECTB C
MMOMOIBI0 YHUBEPCAJIBHOIO WHAWKATOpPA, BIUAHHUEC PaA3JIMYHBIX q)aKTOpOB Ha CKOPOCTb XUMHYECKOM
pEaKIuy, peakuy HOHHOTO 0OMEeHa, KadeCTBEHHbIE PeakIuy Ha cyabdar-, KapOOHAT- M XJIOPHUI-aHUOHHI,
Ha KaTHOH aMMOHMS, PEIIeHHEe SKCIIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «Metamis» n «Hemeramis») B
COOTBETCTBUU C MpPaBUJIaMHU TEXHHKH O€30MACHOCTH MPH OOpallleHHH C BEUIECTBAMH M JIAOOPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yNbTaThl XUMHUUECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIINX PEaKIHii U GOPMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJbTAaTOB;
c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJN3UPOBATh XUMHUYECKYI0 MH(OPMAINIO, TIOTyIaeMylo U3
Pa3HBIX UCTOYHUKOB (CPEICTBAa MaCCOBOM KOMMYHHKaLUK, IHTEpHET U Apyrux);

c(OPMUPOBAHHOCTb YMEHUH COOIONAThH MpaBHila SKOJOTHYECKH LeNIecO00pa3HOro MoBeICHUS B OBITY U
TPYLOBOH JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOEIO 370POBbS M OKPYXAIOUIEH NPUPOAHON Cpenbl,
OCO3HaBaTh OIIACHOCTH BOSJIGI\/'ICTBI/ISI Ha XUBBIC OpPraHHU3Mbl OHpe)Z[eJ'IéHHI)IX BC€IICCTB, ITOHUMAasA CMBICII
nokazarens [1/IK, moscHAT Ha mpuMepax CrocoObl YMEHBIICHUS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICHICTBHS HA OPraHU3M UYelIOBEKa.



11 KITACC

KonuyecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U K (uudposbie)
n/n TeM NMPOrpaMMel Bcero OHTPOJIbHBIE MpaxTiyeck o0pa3oBarejbHbIE
padoTsl He padoThl pecypebi
Pa3nen 1. TeopeTrnyeckne 0OCHOBHI XUMHUH
CrpoeHue aToMOB.
[Tepuonuueckuii 3aKoH 1 bubmorexka [IOK
1.1 [lepuonnyeckas cuctema 3 https://myschool.ed
XUMHYECKUX IeMEHTOB J1. u.ru/
N. MenneneeBa
CrpoecHue BemecTBa bubmorexa LOK
1.2 p Hl ) 4 https://myschool.ed
MHuorooOpa3ue BemecTB
u.ru/
bubnunorexa [IOK
1.3 XHUMHYECKHE PEaKITIH 6 1 1 https://myschool.ed
u.ru/
butmuorexa [JOK
HUroro o pazneny 13 https://myschool.ed
u.ru/
Pa3znen 2. Heopranuyeckasi Xumus
bubnuorexa [IOK
2.1 Merasibt 6 1 https://myschool.ed
u.ru/
bubnrorexa [LIOK
2.2 Hemeramst 9 1 1 https://myschool.ed
u.ru/
CBs13b HEOPTAaHUYECKUX U bubmorexa LIOK
2.3 p 2 https://myschool.ed
OpPTaHUYECKUX BEIIECTB
u.ru/
bubmorexa [IOK
Uroro no pazaeny 17 https://myschool.ed
u.ru/
Paznen 3. Xumus v :KU3Hb
bubnuotexa [IOK
3.1 XUMHUS ! KU3HD 4 https://myschool.ed
u.ru/
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB 34 ) 3
110 ITPOI'PAMME
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11 KJTIACC

DJICKTPOHHBIE
Ne Tema ypoka Konuuect HppoEkie
n/n Coaep:xaHue 1eTeJIbHOCTH o0pa3oBare/ibHbIe
BO 4aCOB
pecypchl
Pa3znea 1. Teopernueckue 0CHOBBI XuMuM 13 4

1 XUMHUYECKHUiA JIEMEHT. ATOM. 1 PackpbIBaTh CMBICI W3y4aeMbIX TOHATHI (BBISBISATE ux | buommoreka IJOK
OJIEKTPOHHAs! KOH(HUTYpaIHsl aTOMOB XapakTepHbIE NMPU3HAKHU), yCTaHABIMBATh MX B3aUMOCBsA3b. | https:y/myschool.edu.ru/
Hepnoﬂnqec}(nﬁ 3aKOH U Hepp{oﬂﬂqec}(a}{ PaCKpBIBaTB CMBICJI NIEPHUOAHMYECKOTO 3aKOHa ,H n.

) cUCTEMa XUMHUYECKUX 3eMeHnToB /1. 1. Menneneesa u AEMOHCTPHUPOBATH €ro | bubamoreka [IOK
MeHneneeBa, UX CBA3b C COBPEMEHHOM 1 CUCTEMAaTU3UPYIOIIY IO, 0OBSCHUTEIBHYIO M | https://myschool.edu.ru/
TEOpPUEH CTPOCHUS aTOMOB IIPOTHOCTUYCCKYIO (I)YHKHI/H/I.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XapakTepuszoBaTh  JJIEKTPOHHOE  CTPOCHHE  aTOMOB
XUMHYECKHUX 3JICMEHTOB M UX COCIMHCHMI XUMUYECKUX DJJIEMEHTOB |—4  TepuoAoB, HCIOJIb3YA

3 0 TpyNIaM U nepuoaaM. 3HaueHue HOHSATHS S-, P-, d-DJIEKTPOHHBIE OpOUTaIH, SHepreTuueckue | budmmoreka [JOK
[IEpUOANYECKOIO 3aKOHA U CUCTEMBI ! ypoBHU. OOBICHIATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB | https://myschool.edu.ru/
xuMudeckux saementoB .M. Menaeneena XMMHYECKHUX JIEMEHTOB U UX COEAUHEHUN I10 MEpUoAaM U
B Pa3BUTUU HAyKH rpynnaM Ilepuonnueckoit cucremsl 1. 1. Menneneesa
Crpoenue BemiecTBa. XMMHUUYECKas CBS3b,

4 e€ BUJIBI, MEXaHU3MbI 00pa30BaHMS 1 P - bubmorexa HOK

ACKPBIBATh CMBICI HM3YyYa€MBIX IOHATHH (BBIICHATH UX | https://myschool.edu.ru/
KOBaJICHTHOH CBA3H. BonoponHas ceAsb XapaKTepHbIE NMPU3HAKKM) W TPUMEHATH 3TH MOHATUS ITIPH
BanenTHOCTS. 9H€KTp00TpI/IHaT€JII>HOCTB- OIIMCAaHMU COCTaBa U CTPOCHUSA BELICCTB, AJIA 00BsSICHEHUS

5 Crenens okucnenus. BemecTsa 1 oTHenbHBIX (akToB U sBieHui. Omnpemensats Buasl | budnmmorexa IJOK
MOJIEKYJISAPHOTO ¥ HEMOJIEKYIIIPHOTO XUMHYECKOIT CBS3U (KOBaJICHTHOI, noHHoH, | https:/myschool.edu.ru/
CTPOCHHUA METAJUTMYECKOU, BOJIOPOIHOM) B COCIWHCHUSX, THII
Ilousarue o JUCIICPCHBIX CUCTEMaX. KpI/ICTaJIJIquCKOI?'I peHIéTKI/I KOHKPETHOTO BCIIcCTBA.

6 HcTtuHHBIE U KOJITTOMAHBIE PACTBOPHI. 1 Onpenensatb  BaJE€HTHOCTh M CTEMEHb  OKHUCJICHUS Brbmmorexa LIOK
MaccoBas 107151 BEILIECTBa B paCTBOPE XMMHYECKUX OJJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOTO Aips myschool.eou i
Kraccubukanms 1 HOMeHKIaTypa coctaBa. [IpoBoAWTH BBIUMCIEHUS C HCHOJIB30BAHHEM

; HeOPTaHWUECKIX COETHHEHHI. | MOHATHS «MaccoBas J0Jid BEIIECTBA B pacTBope». Bianersb Bubmiorexa LOK

I'enetmueckas cBA3b HCOPTaHNYCCKUX
BCIICCTB, pa3JIMYHBIX KJIaCCOB

N3y4aCMbIMU XUMHWYCCKUMU IMOHATHAMMU.

https://myschool.edu.ru/
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Kiaccudukanus xuMuaeckux peakiuii B
HEOPraHUYECKON U OPraHM4eCcKOM XUMUHU.

OOBSACHITh 3aBUCHMOCTD CKOpPOCTHU XUMHUYECKOM pcaknunuun

OT pa3IUYHBIX  (PaKTOPOB. Ompenensate  xapakrep | Bubmamoreka IIOK
8 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH 1
CMEILEHUSI XUMHUYECKOTO PAaBHOBECUS B 3aBUCHUMOCTH OT | https://myschool.edu.ru/
COXPaHEHMS U MPEBPALLCHUS YHEPTUU IIPU .
BHemHero  BozaedcTBus  (mpuninun  Jle  Illarense).
XUMUYECKHX PeaKLMIX .
CocTaBiTh ypaBHEHMsI pEAKUUN pa3IU4HbIX THIIOB;

9 CxkopocTth peakuuu. OOpaTUMble peaKI|H. 1 MONHBIE M COKPAMEHHBIE YPABHEHHMS DEAaKIMii MOHHOIO bubmmorexa [JOK
XHWMHYECKOE PAaBHOBECHE 0OMeHa, YUHTHIBAS YCITOBHS, TIPH KOTODBIX STH PEaKIHH https://myschool.edu.ru/
[IpakTuaeckas padora Ne 1. «Bnusnue MIyT 10 KOHIA. MCIIONB30BaTh €CTECTBEHHO-HAYYHBIE BuGmorexa LLOK

10 a3IMYHBIX (PAKTOPOB HA CKOPOCTH 1 METO/IbI TI03HAHNUS — TIPOBE/ICHIE, HAOIIONCHUE U OTMCAHHE
p U(I) p p a poBea i a https://myschool.edu.ru/
XUMUICCKOU PCAKIIAD XUMHUYECKOTO  JKCIEepUMEHTa  (JAEeMOHCTpPAllMOHHbIE U
DIEKTPONUTUYECKAS TUCCOLUALIMS. 7abopaToOpHBIE  OMBITHI, MPAKTUYECKHUE paboThl): MO
TToHsiTHe O BOJOPOJHOM ITOKa3arTejie (pH) OIpECaACIICHUTIO Cp€abl BOJHBIX pPacTBOpPOB BCIICCTB, Eu6 OK

. nonmoTexa
11 pacTBopa. Peakmum nonHoro ooOMeHa. 1 peakuu HOHHOI'O oOMeHa, BIMSHHUIO pa3In4YHbBIX (paKTopOB 1
N https://myschool.edu.ru/
['Uapou3 OpraHnIecKux u Ha CKOpoCTh peakuuil. CinenoBarek MpaBujiaM IOJIb30BAHUS
HEOpPraHUYEeCKUX BEIIECTB XUMHUYECKOUN HOC}’JIOf/i u J'Ia60paTOpHI>IM O60py210BaHI/IeM.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE [IpencraBnarh pe3ynbTaTbl XUMHUYECKOTO 3KCIEPUMEHTa B
12 peaxm, TTonsrae 06 SMeKTpommse 1 dopMe 3amicH ypaBHEHHIl COOTBETCTBYROIMX peakumii u | budmoreka [JOK
https://myschool.edu.ru/
DPACIIIABOB U PACTBOPOB COMIEiH JienaTh BbIBOABI HA X OCHOBE. [IpOBOINTH BHIYMCIIEHHS MO
ABHEHMSIM XMMHUYECKUX pEaklMii, B TOM 4YHCIE
KonTponbsHas pabora mo pasnerny P . P ’ bubnuotexa LIOK

13 1 TEPMOXHMHYECKUE PACUETHI.

«TeopeTnueckre 0CHOBBI XUMHUM https://myschool.edu.ru/
Pasnen 2. Heopranuveckasi xumus 17 4

MeTazbl, HX NONOXKEHHE B PackpbiBaTh CMBICT W3y4aeMbIX TOHATUN (BBIACIATH HX

1lepronpraeCkoii CHOTEME XHMHHECKHX XapaKTepHbIE NPU3HAKM) M NPUMEHATh OTH HOHATUS NIPU |  BuGnumoreka 1IOK

14 N
SJICMEHTOB Z[ 1 MeHHeHeeBa 1 1 OIMMCaHUU COCTaBa U CTPOCHUA BCIICCTB, IJIA 00bACHEHHUS https://mvyschool.edu.ru/
0COOEHHOCTH cTpOeHN atoMoB. Obmme oTAenbHbIX (akToB U sBiIeHWA. OOBIACHATH 00IIHE
(usurIecKue CBOHCTEA METAIIOB 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DIIEMEHTOB —

CraBbl METAJIIOB. DNIEKTPOXUMHUYCCKUM METAJUIOB U UX COCAUHEHUN C YYETOM CTPOCHHMS UX aTOMOB Bumorexa LIOK
15 pAA HAIIPSUKCHUN MCTAILIOB 1 U THonoxeHus B lIepHOAMYECKON CHCTEME XUMHYCCKUX | pioc./moechool eduru/
ps:/my .edu.
smementoB JI. M. MenneneeBa. XapakTepuszoBarh oOIIne
XUMHYECKHUE CBOMCTBA BAXKHEUILINX XMMHYECKHE CBOMCTBA METAJUIOB; NMPUMEHEHHE METAIIOB
. . . bubmuoreka [IOK
16 METaJIOB (HATpUid, KaJIHii, KaJabIHii, 1 B pa3JIMYHBIX O0JIACTSAX, a TAKXKE MCIIOIB30BAHUE UX JUIS
. . . . https://myschool.edu.ru/
MarHui, aJIlOMUHUN) U UX COCAMHEHUI CO3MITaHHsI COBPEMEHHBIX MAaTE€pUAIOB M TEXHOJIOTHU.
17 XUMHYECKHE CBOHCTBA XPOMA, M H HX 1 OnuchiBarh CnoCOOBI 3aIMTBl METAIIOB OT KOPPO3HH. | Bucmmoreka LIOK
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COCTUHEHUN

XUMHYEeCKHEe CBOMCTBA IIMHKA, JKeje3a U

https://myschool.edu.ru/

. bubmmorexa [IOK
18 UX COeINMHEHNH
https://myschool.edu.ru/
PackpriBath CYIIIHOCTh OKHCIIMTEIIHHO-
[IpaxTuueckas padbora Ne 2. "Pemienue BOCCTAHOBHUTEIIBHBIX PEAKIHMNA MOCPENCTBOM COCTABJICHUS Euts 1IOK
N nonrorTexa
19 AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME SNMEKTPOHHOTO Oananca d3tux peakuuid. IIpoBomuTh
" . https://myschool.edu.ru/
«MeTaiasn» peakiuu, TOATBEP)KIAIONINE XapaKTepHbIE  CBOWCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI
METAJIJIOB, TPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax.
Hcnonb3oBaTh €CTeCTBEHHO-HAYYHBIE METOBI TIO3HAHUS —
NpoBe/IeHWe, HAOMIOACHUE W OMHCAaHUE XHUMHUUYECKOTO
Jl\bllCP]{lMCl‘lld. HPCJJ,lele)llb pCJleblalbl AVIMHWHYCTCUROLIO
Hewmeraiuibl, nx mosnoxeHue B PackppiBaTh CMBICT H3y4aeMbIX HOHATHUN (BBIAENATH HMX
20 ITeproanyeckoii cucTeMe XUMMUICCKUX XapakTepHble MPHU3HAKM) M NPUMEHSTH 3TH NoHATUS npu | bubmmoreka IIOK
anemenToB /. 1. MenaeneeBa u OIHMCAaHMUK COCTaBA U CTPOEHHMS BELIECTB, JUIs 0ObsAcHeHus | https:/myschool.edu.ru/
0COOCHHOCTHU CTPOCHUS aTOMOB oTAenbHbIX (akToB W sBicHWA. OOBICHATH 00IIHE
dusndueckue cBOUCTBA HEMETAIIOB. 3aKOHOMCPHOCTH B U3MCHCHUH CBOMCTB HEMETAJIJIOB U MX
N . bubmoreka [IOK
21 AJUTOTPOTIHS HEMETAIUIOB (Ha IIpUMepe COCIMHEHHM C YU4ETOM CTPOEHHUS MX aTOMOB U TOJIOKCHUS httos// hooleduru/
o ttps://myschool.edu.ru
KHCIIOpo/ia, cepbl, pocopa u yrieposa) B [Iepnognueckoit cucteMe XUMHYECKHUX neMeHToB JI. M.
” XUMHYECKHUE CBOMCTBA raJlOr€HOB, CEPhI U Menzeneesa. Xapakrepusosarh  (OmHCHIBATB) obume bubmotexa [IOK
X COSIMHCHHI XUMUYECKHE CBOWMCTBA HEMETAIOB, HX BAXHCULINX | oo //myschool.edu.ru/
N COCMHCHHM, TIOATBEPXKJIasi 3TO OIHMCAHWE IPUMEpPaMHU
XuMHYeCKHUe CBOKCTBA a30Ta, hocodpa u o p PHMED . bubmmoreka [IOK
23 . YpPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUM.
HUX COCIUHEHUN . | https://myschool.edu.ru/
XapakTepu30oBaTh BIUSHUE HEMETANIOB U MX COCAUHEHUHN
24 XHMITIECKHE CBOACTBA YIIIEpO/a, Ha JKHUBBIC OpraHU3MbI; ONUCHIBATH MPUMEHEHUE B Brbmiorexa [IOK
7 o https://myschool.edu.ru/
KpCMHHA 1 X COCAMHCHIN pa3IUYHBIX  OONACTAX  MPAKTHYECKOW  JICSITEIBHOCTH D Y
75 IIpuMeHeHNEe BaKHEHIIINX HEMETAIIOB 1 yenoBeka. lcmonb30BaTh €CTECTBEHHO-HAyYHBIC METOIBI bu6mmorexa [IOK
UX COCIMHECHNH NO3HAaHWsS — [POBEJEHHE, HAONIONEHUE M ONKCAHHE https:/myschool.edu.ru/
26 O06o0menue 1 cucTeMaTH3aIus 3HaHUH 110 XUMHUYECKOTO  JKCIepuMeHTa (AeMOHCTpauuoHHble U | bubmmoreka IJOK
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TeMe «Hemeraiuiely. Berauciaenus no
YPaBHEHUSIM XUMUYECKUX PEaKLi U
TEPMOXUMHUYECKHUE PACUETHI

[TpaxTrueckas padota Ne 3. «Pemenue

https://myschool.edu.ru/

27 JKCIIEPUMEHTAIIBHBIX 3a4a4 110 TEME bu6mmorexa LIOK

"Hemerasuisr"» nabopaTtopHble OIIBITHI, [IPaKTUYECKUE paboThI). hutps://myschool.edu.ru/
[IpeacraBnaTe pe3ynbTrarbl XUMHUYECKOIO DKCIEPUMEHTA B

)3 KontponsHas pabota mo remam (opme 3anucu ypaBHEHHi COOTBETCTBYIOIIMX PeaKUMid U | BuGmuoreka [OK

«Metaiuisl» U «Hemeramis Jenatb BBIBOJABI Ha uX ocHoBe. CrnemoBarh mpaBwiiaM | https:/myschool.edu.ru/
NOJIb30BAaHUSL  XMMUYECKOM mocynodl U 1abopaTopHbIM
Heoprannueckue u opraHudeckue [lonTBepknaTh  CylIECTBOBAHME TI'€HETHYECKOW  CBS3H

29 KucioThl. Heopranmueckue u MEX]ly HEOPraHMYECKMMH BEILECTBAMH C IIOMOIIBIO bubmnorexa LIOK

. . https://myschool.edu.ru/
OpraHU4eCKHE OCHOBAaHUS YPAaBHEHUN COOTBETCTBYIOUIMX XHMHMYECKHUX PEAKIHM.
PackpeiBaTh CyIIHOCTH OKHCIMTEILHOBOCCTAHOBUTEIBHBIX
AMQ)OTeprIe HEOpraHn4eCcKue u peaKHI/Iﬁ IMOCpeaACTBOM COCTABJICHUSA  3JICKTPOHHOTO

30 OpraHu4ecKue coequHeHus. [ enernueckas Oamanca  5TUX  peakiuil. IIpoBoauTe  peakuuu, | Buommoreka IJOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX MOATBEPKIAIONINE  XapaKTepPHbIE CBOMCTBA M3YYaeMbIX | https:/myschool.edu.ru/
BEIICCTB BEUIECTB, pAacHO3HaBaTb ONBITHBIM IyTEM  AHHUOHBI,

IIPUCYTCTBYIOLINE B BOAHBIX PAaCTBOPAX.
Paznen 3. Xumus v :Ku3Hb 4 4
Posp xumuu B obecrieueHun PackpeiBaTh poib XMMHUM B pEIIEHUHM DHEPreTHYECKUX,

31 AKOJIOTUYECKOM, IHEPTreTUUECKOUN U CBIPDbEBBIX U DKOJOTMYECKHX IpOOIEM uesloBedYecTBa, | bubmmoreka [JOK
MUILEBOM 0€30MaCHOCTH, Pa3BUTHH ONMCHIBaTh OCHOBHBIE HAIIPABJICHUS Pa3BUTHs XUMUYECKOM | https://myschool.edu.ru/
MEIMLIMHBI HayKH W TexHonoruu. llpumeHsTh mpaBmia 0e30mMacHOTO
[IpeacraBieHust 06 OOLIMX HAYIHBIX oOpamieHuss €  BEIIECTBaMH,  HCIIOJIb3yeMBIMH B

32 NPUHLUIAX IPOMBILLICHHOTO 0Ty YCHHSI IOBCEJHEBHOM JKM3HHU, IIpaBUJa IOBEAEHHA B LEIAX E;I@/P/IOTCKE U«?I; /
BaKHEHIINX BeIecTs cOepeKeHus! 370pOBbS U OKPYIKAKOIIEH TIPUPOITHON CPeIbl; PS./AMYSCRO00L ECLL.IU

IIOHUMaTh Bpea (ONACHOCTb) BO3JIEHCTBHMS Ha JKUBBIE
33 YesoBek B MUpE BEIIECTB M MaTepUajoB OpTraHU3Mbl (I))H;[eﬂ(GJIeHHHX B)emecis CMBICII TIOKa3aTeis Bubmiorexa LIOK
https://myschool.edu.ru/
[IAK, noscHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
[IPEIOTBPALLCHUS ux BpPEIHOTO BO3JICHCTBHUS.
34 XuMus 1 30pOBbE UeIOBEKA AHanu3upoBaTh M KPUTHYECKH OICHMBATh MH(OpMAIHIO, Bubmorexa HOK

CBA3aHHYI0 C XMMHYECKMMH MPOLECCAMH U UX BIHUSHHEM
Ha COCTOSIHME OKpyXawuied cpeasl. Fcnonb3oBarh

https://myschool.edu.ru/
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NOJlydeHHbIC 3HAHMS W MOpeACTaBicHUs O cdepax
JCSITEIIBHOCTH, CBSI3aHHBIX C HAyKOH W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, KaK OCHOBY JJISi OPHUEHTAIlMM B BbIOOpE
cBoeil  Oymymiel  mpodeCCHOHANBHOW  IEATEeIHHOCTH.

OBILUEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

[IpuHumare ydactue B 00CYXACHUU MPOOIEM XUMUUECKON







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YUEHUKA

» Xumus, 11 kinacc/ I'a6puensu O.C., OO111ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxuimonepHoe obmiectBo «M3marensctBo «IIpocBemieHue

Beenure Bapuant

METOANYECKUE MATEPUAJIBI IJISA YUUTEJISA

Beenure 1. O.C.I'abpuensn, ['I"JIsicoBa «Xumust Metoauueckoe nocodue — 6a30Bblil yPOBEHbY
- M.: JIpodra 2022 rog.

2. O.C.I'abpuensin, U.I.Octpoymos, «O0111as XuMus B TeCTax, 3agadax, ynpaxHeHusx. 11
kiace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTponbHbIe U
MPOBEpPOUHbIE padoThI K yueOHUKy». — M.: [Ilpoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast KHUTA JTs
yuutensi». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensH, ['I.JIsicoa, A.I'BBeaenckas «Xumus 11 knacc: HactonpHas kHura ajis
yuutensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.Pemetos, U.I.OctpoymMoBa «3agauu 1o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ilpoda», 2021rox.

7. B.I. lenucoBa «Xumus 11 knacc noypounsie mianbl no yueonuky O.C.I'abpuensna,
I".T"JIsicoBoit» - Bonrorpag» Yuurens 2018rog.

8. M.A.Psa60oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmaccy, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, .I.octpoymoB «XuMHUUYECKUN SKCIEPUMEHT B 1ikosie 11 kmacey; - M.:

Hpoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
Brenute Baenurenannsiehttp://www.chemnet.ru ['azeta «Xumusi» u callT ajist yuurens « 51
Uy Ha YPOK XUMHUI

http://him.1september.ru Enunas xomnekuust LIOP: [IpenmetHas xomaekus « XuMHUsH)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUYHbIE SKCIIEPUMEHTHI:

xumus. Komnekuus Poccuiickoro o01ieo0pa3oBaTeapHOro nopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMus: 3J€KTPOHHBINA YUEOHUK ISl CPEAHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUHU: IEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpbITBII KOIEHK: XUMUS

http://www.chemistry.ru JIuctaHuroHHast oMMNIMaAa MO0 XUMHUH: TEIEKOMMYHUKAIIMOHHBIN

o0Opa30oBaTeNIbHbIIA TPOEKT



