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IHosicHuTeALHAA 3aNMUCKA

Pabouas nmporpamma o xumuu i 11 kiacca cocraBieHna Ha ocHoBe DeepanbHOro roCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTA CpeJHEro oodmiero obpasoBanus, [IpuMepHON MpOrpaMMmbl CpEeIHEro OOLIEero
oOpa3oBaHMsl IO XHMMHUH, O0Opa30BaTENbHOW NPOTPaMMBl CpeaHero obmero obpaszoBanus MBOY
«Crapo6ob6oBuuckas COILI».

Pabouas mporpamMma opueHTHpOBaHa Ha Hcnoyib3oBaHue yueOHunka ['abpuensn O. C. Xumus. 11 xmacc.
bazoBelii ypoBeHb: yueb. ans obmeobpasosat. yupexaenuii/ O.C. 'abpuensH. — 3-¢ u31., cTrepeoTuil. - M.:
Hpoda, 2019.

Pabouas nporpamma paccuntana Ha 34 4yaca B roa (1 uac B Hezelro).

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHHUS 00Yy4aroIMMUCS POTrpaMM CPEIHETO
obmiero oopa3oBaHusi (JIMYHOCTHBIM, METAIIPEAMETHBIM U MPeIMETHBIM). HayuyHO-MeTOaMYECKO OCHOBOM /st
pa3paboTKU IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS IPOrpaMM CpeAHEro oOmero oOpa3oBaHUsS SBISETCA
CHCTEMHO-/1€ATeJIbHOCTHBINA MOJIXO/.

B cooTBeTCTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM TOAXOIOM B CTPYKType JIMYHOCTHBIX pE3yJIbTaTOB
OCBOCHHS TpeAMeTa «XHUMHsS» Ha YpPOBHE CpelHero oomero oO0pa3oBaHUS BBIACICHBI CIIEIYIOIINE
COCTABIISIOLIHE:

0CO3HaHME OOYYAIOIIMMUCS POCCUMCKON I'pakJaHCKONW MASHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJInYMe MOTUBALMM K 00yUYEHHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHWH JMYHOCTH HAa OCHOBE KITIOYEBHIX IEHHOCTEH U
HMCTOPUYECKUX TPATUINi 0a30BOI HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTbh OOYYaroIUXcs PYKOBOJACTBOBATHCA B CBOEH JEATEIBHOCTH II€HHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, MPUCYIIUMH IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHMs,

HAJIMYME TIPAaBOCO3HAHHS DKOJOTHYECKOW KyJIbTYphl M CIIOCOOHOCTH CTaBUTh IEIM W  CTPOUTH
KU3HEHHBIC TUIAHBI.

JIMyHOCTHBIE pe3ylbTaThl OCBOCHHUS MpenMeTa «XHUMHUS» JIOCTUTaloTCd B €IUHCTBE YYEOHOM H
BOCIIUTATENIbHON JESITEIbHOCTH B COOTBETCTBHUM C T'yMaHUCTHMYECKHMMHM, COLIMOKYJIbTYPHBIMH, JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH W HJI€AJIaMH POCCHUICKOTO TPaKJAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpDMaMH U TIpaBWJIAMH TIOBEJIEHHs, CIOCOOCTBYIONIMMHU TIPOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS W
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00YJaOLINXCS.

JIMYHOCTHBIE pEe3yNbTaThl OCBOGHUS IMpeaMera «XHUMHUS» OTPaxarT C(HOPMUPOBAHHOCTb OIBITA
MO3HABATEIPHON M TPAKTUYECKOH MEATENIbHOCTH OOYYAIOIMXCsS MO pealn3aluyd NPUHSATHIX B OOIIEeCTBE
[IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHMS:

OCO3HAHMS OOYYAIOUIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBAXKCHHS K 3aKOHY H
MIPABONIOPSIIKY;

NPEJCTaBICHUS O COIMAJIBHBIX HOpPMax W MpPaBWIIaX MEXJIMYHOCTHBIX OTHOIIECHHH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOMN JAEATENbHOCTU NPH CO3/1aHUM YUeOHBIX HMPOEKTOB, PEIICHUN
y4eOHBIX ¥ TO3HABATENIBHBIX 3a/1a4, BBITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPHHUMATh MOTHBEI, HAMEPEHUS, JIOTHKY W apTYMEHTHI JPYTUX MPH aHaJH3e
Pa3IUYHBIX BUJOB YUeOHOH NesATETbHOCTH;

2) MaTPHMOTHYECKOI0 BOCTTUTAHMSA:

[IEHHOCTHOT'O OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACJIEHIO OTE€YECTBEHHOW XUMUH;



yBaXKEHMsI K MPOIIecCy TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTHUYECKOTO MPUMEHEHUS XHUMUHU, OCO3HAHUS
TOTO, YTO JOCTHKCHHS HAYKU €CTh Pe3yNbTaT JJIUTEIHHBIX HAOTIOJACHUN, KPOIIOTIUBBIX IKCIIEPUMEHTATBHBIX
MTOWCKOB, MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHBOB B IOJIYUEHHU M IMOCIEAYIOIIEM aHaiu3e HWHGOpMaluu O
MEPEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTCUECTBEHHOW XMMHH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT0 [IOBECHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[UH, CBSI3aHHBIC C XUMUYECCKHUMH SBICHUSMHU, U IPUHUMATh OCO3HAHHBIC
pelIeHNs, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEACHHUE U TOCTYNKH CBOMX TOBApHUIIEH C MO3UIMI HPaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI ITUX MOCTYIKOB;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

MOHMMAaHHMsI LIEHHOCTEH 3710poBOro U 6e30macHoro odpasa KU3HU, HEOOXOUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY U TICHXHYECKOMY 3/I0POBbIO;

coOroieHust TpaBuil 6e30macHoro oOpalieHus ¢ BeecTBaMH B OBITY, TOBCETHEBHOM KU3HU U B
TPYJIOBOM JESTENbHOCTH;

MOHUMAaHMSI [IEHHOCTH TPaBWJI WHAWBUYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOT0 TIOBEICHUS B
CUTYalLUsIX, YTPOKAIOLIUX 3710POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJEICTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOT0Jisl, HAPKOTHKOB,
KYpeHHUs);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON MEATEIbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUECKON U IPYTUX BHUIAX JIEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE yYacCTHE B PEIICHUU MTPAKTUUYECKUX 33]1a4 COLIMAIbHOM HalpaBiIeHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YYEHHUIO MPOQeccHii pa3indHOTo pojaa, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBXEHUSA K TPYAY, JIIOJIAM TPpyAa U pe3yiabTaTaM TPYIAOBOH AEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHUAYaJbHON TpaeKTOpuu oOpazoBaHus, Oymymiei mpodeccuun
U peanun3alui COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH,
HWHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBA;

6) IKOJIOrHYECKOro BOCIIUTAHUS

9KOJIOTMUYECKU 11eJIECO00Pa3HOro OTHOIIEHHS K NMPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAaHHUS >KM3HU Ha
3emie;

MMOHUMAHHUS TJI00ATEHOTO XapaKTepa IKOIOTUYECKUX MPOOJIeM, BIUSHHS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSTHUE MPUPOJHOM U COIIUATILHON CPEIBI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJNBb30BAaHMS JOCTHKEHHM XUMHM JUIS  pPELIEeHUS  BOIIPOCOB
paIMOHAIBLHOTO MIPUPOIOTOIB30BAHUS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCSIIUX Bpel OKpYXKAIOIeH NpUPOTHON Ccpene, YMEHUs
MPOTHO3MPOBATh  HEOIATONMPHUATHBIC OKOJOTHYSCKUE TIOCICICTBUS  MPEINPHHAMACMBIX JCHCTBHA U
MPEIOTBPAIATh HX;

HAJIMYUS Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOW KYIbTYpBI, OMBITA ACSITEIbHOCTH
HKOJIOTMYECKON HampaBIE€HHOCTH, YMEHHUs PYKOBOJCTBOBATHCS MMM B MO3HABATENbHON, KOMMYHUKATUBHON U
COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSTH UJI€0JIOTUN XeMOGpoOuu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U
OOIIIECTBEHHOH NMPaKTHKH;

MOHUMAHUS CHCHU(PUKA XUMHH KaK HAyKH, OCO3HaHUs €€ poilu B (OPMHUPOBAHHH PAIMOHAIHLHOTO
HAy4YHOT'O MBIIIJIEHUS, CO3/IaHUU I[EJIOCTHOTO MPEICTAaBICHHS 00 OKPY’KaIOIEM MUPE KaK O €IMHCTBE TPUPOJIbI



U 4YelOBEKa, B IO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEH M DPEUIEHHH IpOoO0JIEM COXPAHEHHUS MPHUPOJHOIO
paBHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JUISI COBPEMEHHOHN IMBUJIM3AIMU: B €€ TYMaHUCTHYECKON
HaIpaBICHHOCTU U BAXHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIIEHUU ITI00aJIbHBIX
po0jeM YCTOWYMBOIO PAa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MUILEBOW U 3KOJIOTMYECKOH
0€30MacHOCTH, B pa3BUTHM MEIHUIMHBI, OOECHEUCHHH YCIOBHHM YCHEIIHOTO TpyZAa W  JKOJOTHYECKH
KOM(OPTHOH KU3HU KKAOTO YWieHa O0IECTBa;

€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTM METOJOB IIO3HAHMS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIB30BATh MOIyYaeMble 3HAHUS Ul aHaIU3a U OOBSICHEHUS SABICHHUN
OKpY’KaloIlero MUpa M MPOUCXOJAIIMX B HEM HM3MEHEHHWH, yMEHHUs JeinaTb 0OOCHOBAHHBIE 3aK/IIOYEHHS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C II€JIbIO IIOJIY4YEHUS JT0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BAaTh XUMUYECKHE 3HAHUS /IS pelIeHUs] IpoOaeM B peaslbHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpPECa K IIO3HAHUIO U UCCIIEI0BATEIbCKOM NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHHUI0O M CaMOOOpa30BaHHMIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAaHUH 110 XMMUU B COOTBETCTBHUHU C )KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTepeca K 0COOEHHOCTSM TPYy/Aa B pa3IMyHbIX chepax npodhecCHOHaIbHON 1eATEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHUsSI YYeOHOTO mpeaMera «XHMHUs» Ha YPOBHE CPEIHEro OO0IIero
o0pa3oBaHMs BKIIOYAOT:

3HAYMMBbIE [T (POPMHUPOBAHHS MUPOBO33PECHUS 00 YUYAIOIIUXCS MK IUCIUTUIMHAPHBIC (MEKIIPEIMETHBIC)
OOIIIEHAYYHBIC TOHITHS, OTPAXKAMOIIUE IIEJOCTHOCTh HAYYHOW KAPTHHBI MHUPAa W CIHEHUPUKY METOJIOB
MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPTHUs, IBJICHUE, MTPOIIECC, CHCTEMA,
HAyYHBIA (DAaKT, TNPHHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCICIOBaHHe, HaOJIICHHE,
U3MEpEeHHe, SKCIIEPUMEHT U Jpyrue);

YHUBEpCaJbHbIE  y4eOHbIe JeiicTBHA  (IIO3HABATENBbHBIC, KOMMYHUKATHUBHBIC, PETYJISATHBHBIC),
obecneunBaronyie  (GopMUpoBaHHE  (DYHKIMOHAIBHOW TI'PaMOTHOCTH M COIMAIBbHOW  KOMIETEHIINU
00yJaronmxcs;

CIIOCOOHOCTh OOYYAIOIIMXCS KCIIOJIb30BaTh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MHUPOBO33PEHUCCKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBHS B TIO3HABATEIILHOM U COIIMATIBLHOMN MPAKTHKE.

MertanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCATIbHBIMH YYeOHBIMU MO3HABATEIHHBIMH,
KOMMYHHUKATHBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBJ1ajleHNe YHUBEPCAILHBIMH Y4eOHBIMH N03HABATEILHBIMH 1€HCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENIFHO (POPMYJIUPOBATh M AKTYalIM3UPOBATH TPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OIPECTSITh eI JACATSIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCHTH
Pe3yIbTaThI ACATEIBHOCTH C TOCTABICHHBIMU IICIISIMH;

UCIIOJIb30BAaTh IPU OCBOCHUHU 3HAHWU MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTePHBIC
NPU3HAKK TIOHATHA M YCTaHABIMBaTh WX B3aWMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHSTHUS JUIS
OOBSICHEHUS OT/ICIbHBIX (hAKTOB U SIBJIICHUIA,

BBIOMPATh OCHOBAHUS M KPUTCPUH TS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEX]Ty U3y4aeMbIMH SIBIICHUSIMH,

CTPOUTH JIOTHYECKUE pPACCYyKICHHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, [0 aHAJOTHMH), BBIIBIIATH
3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHHUSX, (POPMYIUPOBATH BHIBOIBI M 3aKITIOUCHHUS,

MPUMEHATh B TPOIECCEe IMO3HAHUSA, HCIIONB3YeMble B XHMHUH CHMBOJMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBHIBaTh MOJICIBHBIC TIPE/ICTABICHUS — XMMHYECKHI 3HAK (CHMBOIT) 2JIEMEHTa, XMMUYecKas popmyoia,
ypaBHEHHE XWUMHYCCKOW pEaKIMH — TPH PEIICHUH Y4eOHBIX IMO3HABATEIBHBIX M TMPAKTHUECKUX 3a/ad,
NPUMEHSTh HAa3BaHHBIC MOJICIbHBIC TPEICTABICHUS I BBISIBICHHUS XapaKTePHBIX IMPH3HAKOB HM3YYaeMBIX
BEIIECTB M XUMHUYECKUX PEaKINH.



2) 6a30BbIe HCCJIEA0BATEIbCKHIE el CTBHA:

BIIAJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LENM W 33Ja4d MCCIEAOBAaHUS, MCIIONb30BaTh IIOCTABJIEHHBIE U CAMOCTOSATEIHHO
chopMyIUPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUSI TUIIOTE3HI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIaJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHMSI M TPOBEACHUS YYCHUUYECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS HAaOI0aTh 32 XOJJOM MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €T0 Pe3yibTar,
¢dopmynupoBaTe 000OIIEHUS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJbTAaTOB  MCCIIEJOBAaHUS,
COCTaBJIATH OOOCHOBAHHBINM OTUET O IPOCIIAHHONW padoTe;

MpUOOpETaTh OMNBIT YYCHHUYECKON HCCIeI0BaTENbCKOM M MPOEKTHOM NeATeIbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIIOMCKY METOJIOB pEIlIeHUs MPaKTUYeCKUX 3ajad,
MPUMEHECHHIO PA3IIMYHBIX METOIOB TIO3HAHHUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGMopManuu (HAydHO-TIOMYyJSpHAs JIUTEepaTypa

XUMHUYECKOTO COJIEp>KaHusl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa), aHAIM3UPOBATh MH(POPMAIIIO

Pa3IUYHBIX BUJIOB B (POPM MpeICTaBICHUS, KPUTUICCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTb;

(GbOopMyIMPOBATh 3aMPOCH M MPUMEHSTHh PA3IUYHBIC METOJIbI IPU TMOUCKE U 0TOOpe MH(pOpMammH,
HE0OXOIUMOM TSI BEITIOJTHEHHS YI€OHBIX 337124 ONPEACIEHHOTO THTIA;

MpUOOpPETaTh OMBIT HCIOIB30BAaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U Pa3IHMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTHMANIBHYIO (opMmy mpencraBicHus HHPOpMAuK (CXEMbI, TpauKy,
yarpammbl, TaOJIHUIbl, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIA S3bIK B KadecTBE CpEACTBa IMpH paboTe ¢ XUMHUYECKOH uH(poOpMaluei:
MPUMEHSITh MEXIpeaMeTHbIe (PU3ndeckue U MaTeMaTHUeCKUe) 3HAaKU U CUMBOJIBL, (hOpMYIibl, a0OpeBUaTyphl,
HOMEHKJIATYpY;

UCTIOJIB30BATh M Pe0OPa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPECTBA HATIISITHOCTH.

OBiajeHne yHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMU 1€ CTBUSIMH:

3aJlaBaTh BONPOCHI MO CYHIECTBY OOCYXIaeMOil TeMbl B XO0Jie JUAllOTa W/UIU JAUCKYCCHU, BBICKA3bIBAThH
uaeu, GopMyIHpoBaTh CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOTHEHHSI PE/IOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAINEH Pe3yabTaTOB MMO3HABATEIBHOHN AEATEIHHOCTH, TOJYYCHHBIX CAMOCTOSATEIBHO
WM COBMECTHO CO CBEPCTHHKAMU MPU BBHIMOJHEHUU XMMHUYECKOTO HKCIIEPUMEHTa, MPAKTHUECKOH padoThI 1Mo
WCCJIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealiu3alliid y4eOHOTO MPOoeKTa U (hOPMYIHPOBATh BBIBOIBI IO
pe3yabTaTaM TNPOBENEHHBIX HCCIEIOBAHUA IMyTEM COTJIACOBAHHS IMO3UIMIA B XOA€ OOCYXIeHUsS W oOMeHa
MHEHUSIMHU.

OBiaieHne YHUBEPCAJBHBIMHU PEryISSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO TO3HABATENBHYIO AESITEIBHOCTb, OMpENess e
eMd M 3aJa4d, KOHTPOJHPOBATh W MO MeEpe HEOOXOAMMOCTH KOPPEKTHPOBATH MpEASaraeMbIil alropuTM
JIEHCTBUIM NP BHITIOJIHEHUH YIEOHBIX U UCCIIEIOBATENbCKUX 3aj1a4, BRIOUpaTh Hanbosee 3 (HEKTUBHBIN CITOCOO
WX PEIICHHS ¢ yI4ETOM MOJTYyUYCeHHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYCCKHX PEAKITHSIX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOEH JIeATETHhHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias U HeopraHu4IecKas XUMUsD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPECTABICHNUN: O XUMHYECKOM COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMHUHU B TIO3HAHWUU SBJICHHH TPHUPOABI, B (POPMHUPOBAHUN MBIIUICHUS U KYJIbTYpPhl JTUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW [UIsl pELIeHUS TMPaKTUYECKUX 3aJad M HIKOJIOTMYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 310pPOBBIO M IPHUPOTHOMN CpeEJIe;

BJIAJICHUE CHUCTEMOM XHMHYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBONOJIATAIOUIME TMOHATHUSA
(XMMHUYECKUIl 3JIEMEHT, aTOM, H30TOM, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIIpHBIA 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIICHUS, XUMHUECKas CBS3b



(xoBaJIeHTHasi, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAs), KpHCTaJUIMYeCcKash pemérka, TUIbl XUMHYECKHX
peakuuii, pacTBOp, OJJIEKTPOJIUTHI, HEDIEKTPOIUTHI, HICKTPOJUTUUYECKAs JUCCOLMALUS, OKHUCIHUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMUMHUYECKON pEaKIMU, XUMUYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3IEKTPOJUTUYECKON Jucconuanuu, nepuoanudeckuii 3akod /. M. MenpaeneeBa, 3aKOH COXPAaHEHHS MacChbl
BELIECTB, 3aKOH COXPAHEHUS U IMPEBPALICHUS SHEPrUU IMPU XUMHUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHHM, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUEe B OCHOBE MOHMMAaHUSI MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBJICHUN, (DAKTOIOTUYECKHE CBEACHHS O CBOMCTBAaX, COCTaBe, MOJIYyYEeHUU U
0€30MacHOM HCIIOJIb30BAHUM BaKHEHMIIUX HEOPraHMYECKUX BELIECTB B OBITY W MPAKTHUUYECKOH EATEIbLHOCTH
YEJIOBEKa;

chOPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKTEpHblE MPU3HAKK TOHATUHN, YCTaHABIMBATh HX
B3aUMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOLIME IOHATHS NPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U UX
IIPEBPAILICHHI;

c(hOpPMUPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUYECKYIO CHMBOJIUKY JIJIsi COCTaBICHUS (DOPMYIT BEIIECTB
W ypaBHEHUN XUMUYECKUX peakuuid, cucremarndeckyro HoMmeHkIaTypy (IUPAC) m TpuBHanbHbIE Ha3BaHUS
OTJIEIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIi Ia3, YIICKUCIbIN ra3, aMMHUaK, raméHas u3BecTb, HeraméHas
W3BECTh, TUTHEBAS COJA, TUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMECHHI OMPECIIATh BAJICHTHOCTh U CTEIICHb OKHCIICHUS XUMUYECKUX JJIEMECHTOB B
COCIMHEHUSIX pa3IMYHOTO COCTaBa, BHUJ XHMHUYECKON CBA3M (KOBAJICHTHAs, HWOHHAs, MeETaJUIMYecKas,
BOJOPOJHAs) B COEAMHEHUAX, THUIl KPUCTAIUIMYECKONW pEIMETKH KOHKPETHOrO BellecTBa (aTOMHaf,
MOJICKYJIIpHAsi, HMOHHAs, MeETaJUIMuecKas), XapaKTep Cpelabl B BOAHBIX pACTBOpaX HEOPraHUYECKUX
COCIMHCHHIL,

c(OpPMUPOBAHHOCTh YMEHUN YCTAaHABIUBATH MPUHAIJICKHOCTh HEOPraHUYECKHUX BEIIECTB [0 UX COCTaBY
K OINpenenéHHOMY KIJIACCy/TpyIIe COSAMHEHUH (IMpOCThIe BEIIECTBA — METAUIBI M HEMETaUIbl, OKCHIIBI,
OCHOBaHMS, KUCTIOTHI, aM(OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pPAaCKphIBaTh CMBICT Tepuoanudeckoro 3akona J[. W. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEePH30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKUX IJIEMEHTOB
1-4 nepuonos Ilepuoanueckoil cucrembl xumMuueckux ieMeHToB J[. . MenzaeneeBa, UCIIONb3YS MOHITHS «S-,
p-, d-2NEKTPOHHBIE OPOUTANNY, «IHEPTETUICCKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH W3MCHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHMH IO mepuojaM u rpynnam llepuoaudeckoil cucteMbl XUMHUYECKHUX
anemeHToB . 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB PA3IUYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHWE T€HETUUECKOWU CBSI3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHU COOTBETCTBYIOIMX XUMHUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHUS KIacCU(PUIIMPOBATh XWMHUYECKUE PEAKIIMH 10 PA3IUYHBIM TpPHU3HAKAM
(4ucily M cOCTaBy pearupyroliuX BEIIEeCTB, TEIUNIOBOMY 3D (EeKTy peaklnu, U3MEHEHHUIO CTETIEeHEeH OKUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIN3aTopa);

chOPMUPOBAHHOCTh YMEHHUH COCTAaBJIATH ypPaBHEHUS pEaKIHWid pa3IUYHBIX TUIIOB, TOJHBIE U
COKpaIIEHHbIE YPAaBHEHUS PEAKIMl HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHSI, TPU KOTOPBIX ATH PEAKIIMH UAYT JI0
KOHIIa;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKITNH, TOTBEPIKIAIOIINE KAaU€CTBEHHBIM COCTAB Pa3IMYHBIX
HEOPraHWYeCKHX BEIECTB, PACIO3HABAaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTbh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OajaHca 3TUX peakiui;

c(hOPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu OT Pa3IUIHBIX
(akToOpoB; XapakTep CMENICHHS XUMHUYECKOTO DPABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHErO BO3ICHCTBUS
(mpunnun Jle [latense);



C(OPMHUPOBAHHOCTh yYMEHHUI XapaKkTepu30BaTb XUMMUYECKHE IPOLECCHl, JeKallue B OCHOBE
MPOMBIIIJICHHOTO TMOJYYeHUs CEPHOM KHCIIOTHI, aMMHaKa, a TakXke CPOPMHPOBAHHOCTH MPEACTaBICHUN 00
OOIIMX HAayYHBIX MPUHLUIAX U SKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO POU3BOCTBA;

C(OPMHPOBAHHOCTh YMEHUN IHPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAHMEM IIOHATHUS «MaccoBas OIS
BELIECTBA B pPAcTBOpPE», OOBEMHBIX OTHOIICHHWH TIa30B IPU XMMUYECKUX PEAKLUSAX, MACChl BELIECTBA WJIU
00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe WIH 00BbEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIJIOBOr0 3PdeKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMs MAacChl BELIECTB, NPEBpAILEHUS U
COXPAHEHHUS YHEPTUH;

c(OpPMHPOBAHHOCTh YMEHUI COOJIOAATH MPaBHJIa MOJB30BAaHUS XUMHUYECKOW TOCYI0H U J1aOOPaTOPHBIM
0o0OpyJIOBaHUEM, a TaKXKe IMpaBHjia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKLHUSMHU II0
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHUX OINBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUI SKCHEPUMEHT (pa3ioKeHue
IIEPOKCHJIA BOAOPOJA B IPHUCYTCTBUU KaTaau3aTopa, ONPENEICHHUE CpPelbl PACTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOI'O MHJMKATOPA, BIMAHUE PA3IMUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOM peakLH, PeaKkLuu
HMOHHOT0 OOMEHa, KauyeCTBEHHbIE PEAaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KAaTUOH aMMOHMSI,
pelIeHre PKCIIEPUMEHTAIBHBIX 33/a4 o TeMaM «Mertamib» u «HemeTanabs») B COOTBETCTBUM C IIPaBUJIAMU
TEXHUKHA OE30MacHOCTH NpU OOpAICHWH C BEHIECTBAMH W JIAOOPATOPHBIM OOOPYAOBAaHUEM, HPEICTABIATH
pe3yabTaThl XUMHUYECKOTO SKCIEpHMEHTa B (opMe 3alucu YpaBHEHUIl COOTBETCTBYIOIIMX pEaKUUH U
(GbopMyIMpOBATH BBIBOBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMALUIO, TIOTYIaeMy0 H3
pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MAaCCOBOM KOMMYHHUKALUU, IHTEpHET U APYIrHX);

c(OPMHPOBAHHOCTh YMEHUH COOII0IATh MIPAaBUIA KOJIOIMUYECKH 11e1eCO00Pa3HOro NOBEACHHS B ObITY U
TPYIOBOM JEATENBHOCTH B LEISIX COXPAHEHMsSI CBOETO 3JI0pPOBbS M OKPYXKAKOWIEH IPUPOJHOM CpPEnBbI,
OCO3HaBaTh ONACHOCTb BO3JACHCTBUSA Ha >KUBBIC OPIaHM3MBI OIPEACIEHHBIX BELIECTB, IOHMMAas CMBICI
nokazarenss [I/IK, moscHATe Ha mnpuMepax crnocoObl yMEHBIIEHUS M NPEJOTBPALICHHUS HUX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa;

Uil 00yYaroluxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: yMEHHE HPHUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUS BEUIECTB U XUMHUYECKUX SIBICHUM;

U CJIENBIX M CINAa0OBUIAIMX OOYYarOIIMXCS: YMEHHE HCIOJIBb30BaTh PENbe(HO-TOUCHHYIO CHUCTEMY
obo3HaueHuii JI. bpailiast 1uisd 3anucu XUMHYECKUX (GOpMYIL.



Conep:xanue yueOHOI0 npeamera

OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teoperuuyeckne 0CHOBbI XUMHHU

XUMUYECKUH 3NIeMeHT. ATOM. SIpo aTroma, U30TOMbI. DIIEKTPOHHAs 000JI09Ka. DHEPreTHIeCKre YPOBHH,
NOJYpOBHHU. ATOMHBIE opOuTanmu, S-, P-, d- smemeHTHl. OCOOCHHOCTH pacHpe/eiCHUs] SJICKTPOHOB 10
opOUTAaNISIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYPALIUSI aTOMOB.

[Tepuonuueckuii 3akoH u Ilepunoanueckas cucrema xumuueckux sineMeHToB [[. Y. MenneneeBa. CBsizb
nepuoanudeckoro 3akoHa M Ilepuonmueckonn cucremsl xumudeckux dnemeHtoB [l M. MenneneeBa c¢
COBPEMEHHOM Teopued CTPOCHHsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U MepuojiaM. 3HaueHue MepruoJuIecKoro 3aKkoHa
B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XHUMHUYECKash CBA3b. BUIbl XMMHUYECKON CBsA3M (KOBaJEHTHAs HEMOJspHAs W
MOJISIpHAsI, MOHHASA, METaJUTM4ecKas). MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOM XUMUYECKOU CBs3U (OOMEHHBIN
Y JOHOPHO-AaKIENTOpHBIN). BogoponHas cBsi3b. BaaeHTHOCTH. DIEKTpoOTpUIIaTeIbHOCTh. CTENEHb OKUCICHUSI.
WoHBbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa. THIIbI
KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOIMCTBA BELECTB OT THIA KPUCTAIIINYECKON PEILETKH.

[lonstue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOWJHBIE pacTBOphl. MaccoBasi 0Jisi BEILECTBA B
pacTBope.

Knaccupukauus HeopraHmdyeckux coeauHeHuid. HomeHknaTypa  HEOpPraHMYeCKHMX  BEILECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEUIECTB, IPUHAJICKAIINX K PA3IMYHBIM KJIacCaM.

Xumnueckas peaknusa. Kiaccudukanus XUMHUYECKHUX pEaKIuii B HEOPraHWYECKOH W OpraHWYecKOi
XUMHH. 3aKOH COXPAHEHMsI MacChl BEILLECTB, 3aKOH COXPAHEHHUS WM IMPEBPALICHHS dHEPTUU MPU XMUMHUYECKUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3NU4HBIX (akTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecue. DAKTOPHI, BIMUSIOIIME HA COCTOSIHUE XUuMHUUeckoro paBHoBecus. [Ipunnun Jle [laTense.

Dnextponutuueckas aucconuanus. CuipHble M cladble 37eKTpoiauThl. Cpeaa BOAHBIX PACTBOPOB
BEILIECTB: KUCasl, HEUTpaabHas, IIeJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIUH.

OKcliepuUMEHTAIbHbIE METOJbl H3Y4YEHHs BEIIECTB W UX MpPEBpallleHUui: JIeMOHCTpalus Taluil
«Ilepuoguueckas cucrema XumMudeckux 3nemMeHToB /. . MenaeneeBa», n3ydeHue Mojienell KpUCTAIIMYECKUX
peléToK, HaOMI0AeHUE U ONMMCAHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (pa3ioXKeHHE MEepPOKCcHIa
BOJOpPOJAa B TMPHUCYTCTBUU KaTajlu3aTopa, OINpEeAeeHue Cpeabl pacTBOPOB BELIECTB C  IOMOIIBIO
YHHUBEPCATHHOTO HMHIUKATOpPA, PEaKIHMH HOHHOTO OOMEHa), MPOBEIEHUE NPAaKTHUECKOH paboThl «BrusHue
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIHI.

Pacuérnsie 3agaum.

Pacuérbl Mo ypaBHEHUSM XMMHUYECKUX PEaKIMii, B TOM YHCJIE TEPMOXMMHUYECKHUE PACUEThI, PacuéThl C
WCIIO0JIb30BAaHUEM MOHATHUS «MACcCOBas JI0JIsI BEIIECTBAY.

Heopranuueckasi xumust

Hemeramnsl. [lonoxxenne HemeramoB B llepuonnmueckoin cucreme xumudeckux anemeHTtoB J[. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. Du3nueckue CBONCTBA HEMETAIIIOB. AJJIOTPONUS HEMETAIUIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETaUIOB (rajloTeHOB, Cephl, a3o0Ta, ¢ocdopa, yriepona u
KPEMHHUS) U UX COETUHEHUH (OKCUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COCTUHEHNUH).

IIpuMeHeHrEe BaKHENIINX HEMETAJIOB U UX COCIIMHEHUMN.



Mertamel.  [lonoxenune wetamioB B Ilepuwonndeckoir cucreme xumuyeckux siaemeHToB [l U.
MenneneeBa. OCOOCHHOCTH CTPOCHHUS JIIEKTPOHHBIX 000JI0YeK aromMoB MeTawioB. OOmme ¢usnueckue
cBoiicTBa MeTaylI0B. CIIaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN Psii HAIPSKEHUN METAJUIOB.

XWMHYECKHE CBOMCTBAa BAXHEHIIMX METAJIOB (HATPWUM, KalWi, KaJdbIlMi, MarHui, aTFOMAHUN, [HUHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUH.

OOm1re cnocoOb! MOTy4YeHUsE MeTauIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YUYEHHUSI BEILIECTB U MX MPEBPALLECHUN: U3YYEHUE KOJJIEKIMH «MeTalsl
U CIUIaBb», OOpa3lOB HEMETaJIOB, pELICHHE SKCIEPUMEHTAIBHBIX 3ajad, HaOMI0JeHHE M ONHCAHUE
JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE TUIPOKCH/IA ATIFOMUHUS C PACTBOPAMH KHUCIOT
Y 1IeJI0YEH, KaYeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAJIIOB).

Pacuérnsie 3agaumn.

Pacuérel Maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce WM 00bEMY
OJIHOTO U3 YYacCTBYIOLIMX B PEAKIMM BELIECTB, pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOIYKTOB
peaKkLyu, €ciii OJHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xumum B 0o0OecCrieYeHHH 3KOJIOTMYECKOH, YHEPTeTHYECKOW M MHUINEBOW 0e30IacHOCTH, Pa3BUTHU
MeauIUHbL. [IoHsITHE 0 HAyYHBIX METOJJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenus: 00 OOUUX HAYYHBIX MPUHIIMIIAX TPOMBIIUICHHOTO MOJTYyYEHUS BaKHEUIIINX BEIICCTB.

UYenoBek B MUpE BELIECTB U MATEPHUAJIOB: BAXKHEWILIME CTPOUTEIbHBIE MaTEpHUalIbl, KOHCTPYKLIMOHHbIE
Marepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaybl ISl 3JEKTPOHUKH, HAHOMAaTepuasbl, OPraHUYECKUE U
MUHEPAILHBIC YI0OpEHUSI.

XuMHsi W 370pOBhE UYEJIOBEKAa: IMpaBWa MCIOIB30BaHUSI JIEKAPCTBEHHBIX IMPENapaTroB, IpaBHIIa
0€301MacHOT0 UCIOIb30BAHMS MPENapaToB OBITOBOM XUMUU B TIOBCEITHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaIMeTHBIX CBs3€M Mpu M3ydeHHH oOuled um HeopraHuyeckod xumuu B 11 kiacce
OCYILIECTBIISICTCSI 4epe3 HCIOIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHUN, TaKk M TMOHSITHUH,
SIBJISIFOLIMXCSI CACTEMHBIMU JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSTHS: HAay4yHbIA (PaKkT, THMoTe3a, 3aKOH, TEOpHUs, aHAJU3, CHHTES3,
KJIaccuuKanus, IepuoAMIHOCTh, HAOJII0ICHHUE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBJIICHHE.

®duznka: MaTepusi, SHEPIHsi, Macca, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PATUOAKTUBHOCT,
MOJIEKYJa, YHEPTreTHUECKU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHIE BEIECTBa, (PU3NUECKUE
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHusM, 3KOCUCTEMa, Onocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, O0OMEH
BEIIIECTB B OPTaHHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOITAEMbIe, TOTUIUBO, PECYPCHI.

TexHonmorus: XuMHUYeCcKas MPOMBILIUIEHHOCTb, METAJTYPrus, IPOU3BOACTBO CTPOUTEIBHBIX MaTEpPUAIOB,
CEJIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHINEBAs MPOMBINIJIEHHOCTh, (papMarieBTHUecKasi MPOMBIILIEHHOCTD,
MPOM3BOJICTBO KOCMETUYECKHUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB, AJICKTPOHHAS
MPOMBIILIIIEHHOCTh, HAHOTEXHOJIOTHUH.



TemaTuuyeckoe NIIAHUPOBAHME

Ne Tema KoaunuecTBO Jara
n/n 4acoB
1 XuMHUYECKUH 3NIeMEHT. ATOM. DJIEKTPOHHAsI KOH(UTYpaITHs aTOMOB 1
[Tepuonnueckuii 3akon u [lepuoanueckas cucTeMa XMMHUISCKUX
2 anemenToB J[. . MenzeneeBa, UX CBsI3b C COBPEMEHHOM TEOpUEH 1
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX JIEMEHTOB U UX
3 COCIMHEHHH 110 TpyIIaM U IeproiaM. 3HAaYCHHE MePUOIMIECKOTO 1
3aKOHA U CUCTEMBI XUMHUYEeCKUX 3jeMeHToB JI.J1. Menaeneera B
pPa3BUTUHU HAyKH
4 Crtpoenue BemiecTBa. XUMHUYECKast CBSA3b, €€ BHJIbI; MEXaHU3MBbI 1
0o0pa3oBaHKs KOBAJECHTHOM CBs3H. BosmopogHas cBs3b
5 BanenTtHoCTh. D51€KTPOOTpULIATENBHOCT. CTENIEHb OKUCIIEHUS. 1
BelecTBa MOEKyISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS
6 [TonsiTHE O MUCTIEPCHBIX cUcTeMax. MICTHHHBIE M KOJIJIOMTHBIS 1
pacTBOpbl. MaccoBas 10JIs BEIIIECTBa B pacTBOPE
7 Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COeTMHEHUI. 1
['eneTnyeckas CBsI3b HEOPraHMUYECKUX BEIIECTB, PA3TUYHBIX KJIACCOB
Knaccudukanus XuMHIeCKUX peakiiuil B HEOPraHUIECKON 1
8 OpPraHMYECKO XUMUU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB; 3aKOH 1
COXpaHEHHs U MPEBPAIECHUS SHEPTUH ITPH XUMUYECKHUX PEaKIIUIX
9 Cxkopoctsb peakiuu. OO0paTuMple peakiui. XuMHYECKOE paBHOBECHE 1
10 [TpakTuueckas paborta Ne 1. «BrnusHue pa3nuyHbix GaKTOpoB HA 1
CKOPOCTb XUMUUYECKOW PEAKLIUN
Dnektponutrueckas auccounanus. [lousarue o BogopoiHoM
11 nokasarene (PH) pactBopa. Peakiun noHHoro oomena. I'uaponns 1
OpPraHUYECKUX U HEOPTAHMUECKHUX BEIIECTB
12 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [TonsTre 06 1
AJIEKTPOJIU3E PACIIJIAaBOB U PACTBOPOB COJIECH
13 Kontponbnas padota no pazaeny «TeopeTrnueckiue OCHOBBI XMMHI 1
Mertamnbl, ux nonoxenue B [lepuoguyeckoil cucteme XUMHUECKUX
14 anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. 1
OO6mue ¢puznyeckue CBOWCTBa METAIIIIOB
15 CniaBbl METAITOB. DIEKTPOXUMHUECKUH Psi/i HANIPSHKEHUH METaIIJIOB 1
16 XUMHUYECKHE CBOMCTBA BAXXHEHIITNX METAJIOB (HATPUH, KaJIHii, 1
KaJIbIIUH, MarHui, AIIOMUHUIN) U UX COCTMHEHUN
17 XHUMUYECKUE CBOMCTBA XpOMa, MEJIH M X COCTMHEHU I 1
18 XUMHYECKUE CBOMCTBA IIUHKA, KeJIe3a U UX COSAMHEHUI 1
19 [TpakTryeckast pabora Ne 2. "PemeHne dKCIEpUMEHTAIBHBIX 33134 10 1
teme «MeTauiby"
20 Hewmeramnsl, ux nonosxenue B [leprnonnueckoi cucteMe XMMHUYECKUX 1
anemenToB J[. . MenpeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB
21 ®dusnyeckre CBOMCTBA HEMETAIUIOB. AJUTOTPOITHS HEMETAIIIIOB (Ha 1
puMepe KUCIopoa, cepsl, pochopa u yriaeponaa)
22 XUMHUYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCTMHEHUM 1
23 XUMHUYECKHe CBOMCTBA a30Ta, pochopa U UX COSTUHEHU I 1
24 XUMHYECKHE CBOMCTBA yTiIepoa, KPeMHHS U KX COCTMHCHHUI 1
25 [IpumeHeHne Ba)XHENIINX HEMETAJIOB U UX COEAUHEHUIN 1




0O0001IeHrEe ¥ cucTeMaTH3alus 3HaHui 1o TeMe «Hemeraniey.

26 Brrunciienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIUN U 1
TEPMOXUMHUUYECKHUE PACUETBI

97 [IpakTuueckas padora Ne 3. «Pelenue skcriepuMEHTAIbHBIX 3aa4 10 1
teme "Hemeramibr"»

28 KontponbHas padota nmo remam «Metaiuis» u «Hemetamisny 1

29 Heopranuueckue u opranndeckue KUcioTsl. Heopranuueckue u 1
OpraHUYEeCKHUEe OCHOBAHUS

30 AMdoTepHbIe HeOpraHM4eCKHe U OpraHMYeCKUe COeTUHEHUSI. 1
I'enernyeckas cBsi3b HEOPTAaHUYECKUX U OPTaHUYECKUX BELIECTB

31 Ponb xumuu B 00ecrie4eHnN IKOJIOTUYECKOM, YHEPIeTUUECKOM U 1
MUIIEBON O€30MaCHOCTH, PAa3BUTUU MEIULIMHBI

32 [IpencraBienust 06 OOIMMX HAYYHBIX IPUHIMIIAX TPOMBIIUIEHHOTO 1
MOJIyYEHUs] BaKHEHIIINUX BEILIECTB

33 UYennoBek B MUpE BEIIECTB U MaTEPHAJIOB 1

34 XUMHS ¥ 37J0pPOBBE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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