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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo npeameTy «XUMHH» Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUS COCTaBJI€HAa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MMPOrpaMMbl OCHOBHOTO OOIIETo
oOpazoBanus, npencrasiieHHbIX B PI'OC OOO (IIpuka3z Munncrepctsa npocseienns Poccuiickoit @enepanuu ot 18.07.2022
No 568 «O BHeceHun u3MeHEHHI B (eJepalibHbIi TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETOo
oOpa3oBaHusl, yTBEpKJACHHBIN NMpuKazoM MunuctepctBa oOpazoBanus U Hayku Poccuiickoit @enepannu ot 31 mas 2021r. Ne
287»), henepanbHOi paboueii mporpamMmmbl yueOHoro npeameta « Xumum», OOIT OO0 u yuebnoro miana 'bOY COII Ne 2
r. CpI3paHu, a TaKKe Ha OCHOBE XapaKTEPUCTUKHU INIAHUPYEMBIX PE3YyJIbTaTOB JyXOBHO-HPABCTBEHHOTO Pa3BUTHSI, BOCIIUTAHMS
U COLIMaJIM3aluu 00y4JaroMXcs, MPeACTaBICHHbIX B paboueil nporpamme Bocnutanusi [ bOY COILL Ne 2 r. Ceizpanu.

[Iporpamma mo xuMuM Ja€T MPEACTaBICHHE O IEAX, OOIIeH cTpaTeruu OOydYeHHs, BOCIHUTAHHUS M Pa3BUTHUS
oOy4Jaroumxcs Cpe/ICTBAMH y4eOHOr0 MPEIMETa, YCTaHABIMBAET 0053aTeNIbHOE MTPEAMETHOE COJEPIKaHNE, TPEyCMaTPUBAET
pacrpeneneHue ero mo Kiaccam W CTPYKTYpUPOBAHHME IO pa3feiaM M TeMaM MpOrpaMMbl IO XWUMHH, ONPEAEIISIET
KOJINYECTBEHHBIE U KAUECTBEHHBIE XAPAKTEPUCTUKHU COAEPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD H3YUEHUSI XUMHUH C
YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyJaroumxcsi, onpenenaseT BO3MOXKHOCTH MpeAMeTa ISl peaju3alud TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a Takke TPeOOBaHMUI K pe3yjbTaTaM OOy4EeHHS
XMMUU Ha YPOBHE IIeJIel M3y4YeHus MpeaMeTa 1 OCHOBHBIX BHJIOB YU€OHO-TI03HABATEILHOM JCSITEIBHOCTH 00YyYaIOIErocs 1mo
OCBOEHUIO yUe€OHOIO COJIepP KaHUA.

3HaHUWE XUMHUHM CIYKUT OCHOBOM uisi (OPMUpPOBAHMS MHUPOBO33PEHUS OOYYalolIerocsi, €ro MpeACTaBICHUM O
MaTepUaIbHOM E€JUHCTBE MHpPA, BAXHYIO POJb UTPAOT (POopMHUpyeMble XUMHUEH MPECTAaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTUU U 00 IBOJIONMHU BEIIECTB B MPUPOJIC, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YE€IIOBEYECTBRA
— CBIPbEBOM, YHEPTETUUCCKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOIJIeM 31paBOOXPAHEHUSI.

N3yuenue xumuu:



CIIOCOOCTBYET peaju3aliud BO3MOXKHOCTEH MJII caMOpa3BUTHSA M (DOPMUPOBAHHS KYJBTYPhl JUYHOCTH, €€ OOuIeld U
(YHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIIICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUJarOIMUXCsl, HABBIKOB HX CAMOCTOSTEIHLHOM
y4eOHOM JAeATebHOCTH, YKCIIEPUMEHTAIBHBIX U UCCIEA0BATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B IIOBCEIHEBHOM KM3HU, TaK
U B IPOo(eCCHOHAIBHOM JIeSITETbHOCTH;

3HAKOMUT CO CHEIU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJISAa HA €IUHCTBO MPUPOJIBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAoOM B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0yYarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY,
BHOCHT CBOM BKJIQJI B 9KOJIOTHYECKOE 00pa3oBaHUE 00yUarOIIMXCS.

JlaHHbBIE HaIpaBJICHUS B 00YUYCHHH XUMHH O00CCIICUMBAIOTCS CIICU(BUKON CoJiepKaHus Yu4eOHOTO MpeaMeTa, KOTOPBIM
SIBJISIETCA MEIarorM4ecky alaliTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XUMHUH Ha OMPEICIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO 0OIlEero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE OOYYAIOIIUMMCS CHCTEMBbI
MEpBOHAYAJIbHBIX TOHATHUH XUMHUHM, OCHOB HEOPTraHMYECKOM XHMHUU W HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TMOHSATUM
OPTaHUYECKON XUMHUH.

CtpykTypa cojepKaHHs MPOrpaMMbl 1O XUMHUU C(OPMHUpPOBAHA HA OCHOBE CHCTEMHOrO MOJX0Aa K €€ HM3y4YCHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMbI MOHITUN O XUMUUYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMbI MOHATUN O XUMHUYECKOMN
peakiuu. O0Ge 3TU CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— IIPEACTaBICHUM 00 JICKTPOJIMTHIECKON JUCCOITMAIINK BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS pACCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKU MOTYUYECHHBIX M OCMBICIIEHHBIX (JaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIONHSSA (PYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUSI U
BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MTOTYUYCHHS U3YyYaeMbIX BEILIECTB.



OcBoeHue mnporpaMMmbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHHUIO MPEACTABICHUS O XUMHUYECKON COCTaBISIONIEH
HAay4YHOU KapTHHBI MUpPa B JIOTMKE €€ CHCTEMHOUW MPUPOJIbI, IEHHOCTHOIO OTHOIICHMS K HAy4YHOMY 3HAHHMIO U METOJam
MO3HaHUs B Hayke. M3ydeHue XMMUU MPOUCXOJUT C MPUBICUECHUEM 3HAHUI U3 paHEE M3YUYEHHBIX YUEOHBIX MPEIMETOBR:
«Oxpyxaromuii Mup», «buosorus. 57 knacce» u «dusuka. 7 knacey.

[Ipu u3yyeHUM XUMHUM MPOUCXOAUT (GOPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKON HAyKH KakK OOJACTH COBPEMEHHOIO
€CTEeCTBO3HAHMUSI, MPAKTUUYECKON MESITEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbI. 3ajaya
y4eOHOTO TpeIMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XMMHUYECKUX 3HAHUN — BOXKHEUIINUX (DAKTOB, MOHSATHH, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, MOCTYIHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HAYKH, B MPUOOIICHUH K
Hay4HBIM METOJIaM [MO3HAHUSI TTPU U3YUEHUH BEIIECTB U XUMUYECKUX pEeaKIuii, B GOPMHUPOBAHUY U PA3BUTUU IMO3HABATEIHHBIX
YMEHUN M HUX NPUMEHEHUH B Y4EOHO-IO3HABATEIBHOW M Y4EOHO-HMCCIEAOBATEIbCKON NEATeTbHOCTH, OCBOCHUHU IPABUII
0e301acHOro o0panieHus ¢ BEMIECTBAMH B TTIOBCETHEBHOM KU3HU.

[Ipu n3yvyeHnn XMMUU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus Ba)KHOE 3HaYE€HUE TPUOOPENH TaKUe LU, KaK:

— (QopMupoBaHUE HHTEIJIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEJIbBHOMY MIPUHATHIO PEIICHUM, CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM SKU3HH;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CUCTEMATHYECKOE MPUOOIICHUE 00YyUYaIOIMXCsl K CaMOCTOSITEIbHOM MO3HAaBaTEIbHOMN
NeATEeIbHOCTU, HAYYHBIM METOJ[aM MO3HaHUs, (GOPMHUPYIOIIUM MOTUBAIIUIO U Pa3BUTHE CITIOCOOHOCTEN K XUMMUU;

— o0ecreueHne yCJIOBHM, CIIOCOOCTBYIOIMIMX MPUOOPETEHUIO OOYYarOUIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JIEATECIBHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATILHONW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM YHCJIE€ YMEHUI OOBSICHITH U
OIICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCII0JIb3Ysl 3HAHUS U OTIBIT, OJyYEHHbIE IPU U3yYCHUU XUMUU, TPUMEHATh UX TIPU
pelieHuu npoosieM B TOBCETHEBHOM KU3HU U TPYAOBOM AEATEILHOCTH;

— (dopMupoBaHHE Y 00yYaIOMUXCS TYMAaHUCTUYECKUX OTHOIICHWUHN, TOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUW IS
BBIPAOOTKM SKOJOTMYECKH LIEIECO00Pa3HOTro MOBEACHUS B ObITY M TPYIOBOM AESTEIBHOCTU B LEJISX COXPAHEHUSI CBOETO
310pOBbS U OKPY’KaIOLEN IPUPOAHOMN CPEbI;



— pa3BHUTHE MOTHBAIIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHUTAHHIO HAa OCHOBE YCBOCHHS
00IIeYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIS U HAIIPABICHHOCTH JAJIbHEHIIIET0 00YUYCHUSI.

OO0riee YnCiIo YacoB, OTBEIEHHBIX I M3YUYCHHS XMMHH Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, cocTaBisaeT 136
yacoB: B 8 Kitacce — 68 yacoB (2 yaca B Hejieno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

IIpenmer xumun. Postb XUMUM B KU3HU YesOBeKa. XUMUS B cUCTeMe HayK. Tema u Benjectsa. Gusnyeckue CBOMCTBA
BEILIECTB. ArperaTHoe cocTostHue BemecTB. [loHsATre 0 MeToaax mo3HaHusa B XxuMuu. UucTeie BemecTBa U cmecu. CrnocoOsl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKUE IEMEHTh. CHUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpOCThIE M CIIOKHBIE BEILECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHMX 3JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.
OtHocutenbHass atomHasg Macca. OTHOCUTENBHAs MOJIEKYJsIpHAass Macca. MaccoBas JOJIsI XMMHUYECKOTO 3JJIEMEHTA B
COCIUHEHUU.

KomngectBo BemectBa. Moisib. MossipHass macca. B3auMOCBS3b KOJIMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX EAVMHMI]
BeniecTBa. Pacuérsl o popmynamMm XMMUYECKUX COETUHEHU.

PuU3NYECKNEe U XUMUYECKHUE SBIICHHS. XUMWUYECKass peakuus U €€ NPU3HAKH. 3aKOH COXPAaHEHWs MAacCChl BEILIECTB.
Xumnueckue ypaBHeHus. Kimaccudukanusi XuMUYeCKUX peakuuid (COeIMHEHUs, pa3ioKeHMs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH TMOCYJI0#, IpaBmiiaMu paboThl B JabopaTopuu U npuéMaMu oOpalieHus ¢ JabopaTOpHbIM
000pyI0BaHUEM, U3yUEHUE U ONMCaHNE (PU3HUUECKUX CBOMCTB 00pa3L0B HEOPraHMUECKUX BEILECTB, HA0M01eHHE (PU3UUECKUX
(nu1aBlIeHHE BOCKA, TasHUE JIbJIA, PACTUPAHUE caxapa B CTYIIKE, KUTIEHHE U KOHAEHCAUs BOJIbl) U XMMUYECKUX (TOPEHHE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCJIOTOM) sBJICHUM, HAOMIOJCHUE U ONMHCAHUE MPU3HAKOB
MPOTEKaHUsI XUMUUECKHUX PEAKIH (pa3ioxkeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM OapHsi, pa3ioKeHUe
ruapokcuna menu (ll) mpm HarpeBanuu, B3auMojeicTBUE >kene3a ¢ pacTBopoMm coimu menu (l), m3yuenume cmoco6oB
paszieseHus cMecei: ¢ MOMOILbI0 MarHurta, (UIbTPOBaHWE, BBIMAPUMBAHME, TUCTHIUIALMS, XpoMarorpadus, mpoBeacHUe
OUYMCTKHM TIOBAPEHHOW CONM, HAOMIOACHUE U OMNHCAaHUE pEe3yJbTAaTOB MPOBEJACHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MacChl, CO3/1aHNE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).



BakHeluue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. Cocras Bo3ayxa. Kucinopo — aneMeHT u mpoctoe BeuecTBo. HaxoxaeHue kuciaopo/ia B Ipupo/e,
busznueckue W XxuMmuueckue cBoicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoObl MOTy4YEHUS
KHUcIopoa B jJabopaTopuu U npombiluieHHOCTH. KpyroBopot kucnopona B npupoje. O30H — ajuioTponHas MoaupuKaims
KHCJIOPOJA.

TemnoBoii 3 heKT XUMUYIECKON peakIui, TEPMOXUMUYECKIE YPaBHEHUS, 9K30- 1 SHAOTEPMHUUYECKUE peakiuu. TomimmBo:
yToJib U MeTaH. 3arpsi3HeHue BO3AyXa, yCHJICHUE MApHUKOBOTO 3(dexTa, pa3pyiieHrHe 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocToe BemiecTBo. Haxoxkenue Bogopoaa B mpupojae, GU3NYecKue 1 XUMUYECKHEe CBOWCTBA,
IpUMEHEHHe, cnocoObl nonydyenust. Kucnotsl u conu.

Moutsipablii 00BEM razoB. Pacu€Thl 10 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopel. HachllieHHbIE M HEHACBHIMIEHHBIE PACTBOPHI.
PacTtBopumocThs BemiecTB B Boje. MaccoBasi 10Jid BEHIECTBA B pacTBOpPE. XMMHUYECKUE CBOWMCTBA BOAbl. OcHOBaHus. Poib
pPacTBOPOB B IPUPOJE U B )KU3HHU 4yenoBeKa. KpyroBopot Bojbl B IpUpo€e. 3arpsi3HeHre MPUPOAHbIX BOA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopranunyeckux coenuHeHuil. Oxcunpl. Knaccudukanus okcuaoB: cojieoOpasyromiye (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HecoseoOpasyromue. Homenknatypa okcuno. dusndyeckne 1 XUMUYECKUE CBOMCTBA OKCHJIOB.
[TosryueHnne okcuaoB.

OcnoBanusa. Krnaccudukarusi ocHOBaHWW: IWMIENTOYM W HEPACTBOPUMBbIE OCHOBaHHSA. HoMmeHKlaTypa OCHOBaHHIA.
Pu3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHre oCHOBaHUM.

Kucnorel. Knaccudukanusa kucinor. Homenkinarypa kucioT. Pu3nUecKue U XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn
aktuBHocTu MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. HomeHknatypa coneil. @u3ndeckre u XuMH4YecKue cBoricTBa conel. [lomyuenue conei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJIETICHUE COJIECPKAHUSI KUCIOPOJa B BO3/AyXe, MOJyYeHue, coOMpaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCJIOPOJOM U YCIIOBHUSI BO3HMKHOBEHMS M MPEKpAILCHUS



ropeHus (moskapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OITUCAHUE UX CBOMCTB, MOJyUYeHUEe, COOUpaHue, paclo3HaBaHuE U
M3y4YEHUE CBOMCTB BOJIOpoAa (rOpeHHe), B3auMojeicTBue Bogopoaa ¢ okcuaoM menu (l1) (BO3MOXKHO HCMOIB30BaHHE
BHJICOMATEPHAIIOB), HAOIOCHUE OOpAa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HMCCIEAOBAaHHE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONW MAacCOBOM [IOJIEM pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C METaUlaMH (HATpUEM W KaiblleM) (BO3MOKHO HMCIOJb30BaHUE BUJIEOMATEPHUATIOB),
UCCJIEI0BAHNE 00Pa3[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHHSI OKPACKH MHJIUKAaTOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeicTBus okcuaa meau (ll) ¢ pacTBopoMm cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, PEaKUuii HEeUTpanu3aluu, MOJTyUYeHHEe HEPACTBOPUMBIX OCHOBAaHHI, BBHITECHEHUE OJHOTO MeETajula APYrUM W3
pacTBOpa COJIH, PELICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

Hepunonnuecknii 3akoH u Ilepumoanyveckasi cucrema xumuuyeckux 3jiemMeHToB /. M. MenneneeBa. CtpoeHue
aTOMOB. XMMUYeCKaf CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie MOMBITKK KIacCCU(PUKALIMU XUMHUUYECKUX 3JE€MEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IEJIOYHBIC U
IIEJIOYHO3EMEIbHBIE METAJIbI, TaJOTE€Hbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPhIE O00pa3yloT aMQpOTEpHBIE OKCUIBI U
TUAPOKCHUIBI.

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumuueckux sneMeHtoB . 1. MenneneeBa. KopoTkonepuoaHnas u
muHHOTIeproaHas (Gopmbl [lepuoanueckoit cucrembl xumuueckux siaeMeHToB JI. M. MenneneeBa. [lepuoasl u rpymnmbi.
Du3NYECKU CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIHI AJIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBHIX
20 xumuueckux 3neMeHToB [lepuoanueckoii cucremsl . 1. MenneneeBa. XapakTepucTUka XUMUYECKOTO 3JIEMEHTA IO €0
nonoxenuto B [lepnognueckon cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsI pajinyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB
10 TPYIIaM U MEPHUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumomnueckoil cUCTeMbl XMUMHUYECKHX SJIEMEHTOB ISl Pa3BUTUSI HAYKU U
npaktuku. [{. 1. MenaeneeB — yd4€HbIN U TPaKIaHUH.

Xumudeckas cBsa3b. KoBasieHTHas (TIOJIsIpHAs M HEMOJISIPHAS ) CBSA3B. DJIEKTPOOTPHUIIATETLHOCTh XUMUUECKUX DJIEMEHTOB.
HNonHas cBs3b.



Crenenp okxucieHus. OKHUCIHTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl OKHUCIEHHMsT M BOCCTAHOBJICHMS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJACHCTBHE TMAPOKCUAA [IMHKA C PACTBOPAMU KHUCIIOT U
IIeJI0ueH, MPOBEJACHUE OIbITOB, WIUIIOCTPUPYIOIIKUX IPUMEPHl OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMI (TOpeHue,
peaKIuu pa3oKeHUs, COCTUHCHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmm3zannst MEXIpEIMETHBIX CBS3€U NPU M3YYECHHHM XMMHHM B 8 KJIACCE OCYIIECTBISECTCS 4Y€pe3 HUCIOJIb30BAHHUE Kak
OOLIMX €CTECTBEHHO--HAYUYHBIX MOHATHM, TaK W TMOHATHH, SBISIIOIIMXCA CHUCTEMHBIMH JJIsi OTAEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO0mure ecTecTBEHHO--HAyYHbIEC MOHATHUS: Hay4YHbIA (DAKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KIacCHU(pUKALIKS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®dusnuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJA, H30TOIbI, PaJUOAKTUBHOCTH, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps]l, BEIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PU3MUECKUE BEIMYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COoHIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, OJE3HbIE UCKOMIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHMYECKasi peakuus

Ilepnonmueckuit 3akoH. Ilepnommyeckas cucrtema xumudeckux simeMeHToB [[. M. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KaJbLUs U UX COSAUHEHUN
B COOTBETCTBHUU C MOJIOKEHHEM 3JIEMEHTOB B [lepuonnueckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOM CBA3U. TUIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHUYECKOU CBA3H.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHX BEIIEeCTB. XMUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX COETMHEHHM, TEHETUYECKask CBSI3b HEOPTraHUYECKUX BEIIECTB.



Knaccudukanus XMMHUYECKUX peakUuid MO Pa3ju4HbIM MpU3HAKaM (TI0 YMCIY M COCTaBY Y4YaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY 3 (DEKTy, MO M3MEHEHUIO CTEIEHEH OKHUCICHWS XUMHYECKHX 3JIEMEHTOB, IO OOpAaTUMOCTH, IO
Y4acCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsiTue 0 CKOPOCTH XUMUYECKOM peakiuu. [loHsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUECKUX peakuusx. [lonsTue
O TOMOT'C€HHBIX U IeTepOreHHbIX peakuusX. [lonsarue o karanuse. [IoHsTHE 0 XUMUUECKOM paBHOBECUU. DAKTOPHI, BIUSAIOLINAEC
HA CKOPOCTh XUMHUYECKON PEAKIUU U TOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU, DSJEKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOW pPEaKIIUU.
CocTtaBieHre ypaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C UCTIOIh30BAaHIUEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopusi BIAEKTPONUTHYECKONW IUCCOLMAIMU. OJEKTPOJHUTHI M HEIIEKTPONUThl. KaThoHbl, aHMOHBL. MexaHu3M
JIUCCOIIMAIINY BEIIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOH cBsi3u. Crernenb aucconuanuu. CUiabHbIE U c1a0ble JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCJIOBUS MPOTEKAHMS pPEaKIMil MOHHOrO OOMEHA, TMOJIHBIE W COKpalIEHHbIE HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOTUTHIECKON JUCCOIHAIIUU.
KauecTBeHHbIE peakiuu Ha HOHBI. [loHsATHE O THIpONH3E CONEl.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJICTIIMHU KPUCTAIITMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpadura
M ajmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HATpusl), UCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICUCTBHS Pa3IMYHbIX (DAaKTOPOB, MCCIENOBAHHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOUMALUN
KHUCJIOT, WIeJoYeld U coJied (BO3MOYKHO HCIIOJIb30BaHUE BHUJIEO MATEPUAIOB), MPOBEICHHUE OIBITOB, WILTIOCTPHUPYIOIINX
MPU3HAKU TIPOTEKAHUS PEeakiuidi MOHHOTO oOMeHa (0Opa3oBaHUE OcCalKa, BbIIEIEHUE ra3a, 00pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIUui (TOpeHUE, PEaKIIMu Pa3JIOKEHUsI, COCAUHEHNUS ),
pacrno3HaBaHUE HEOPraHWUYECKHUX BEHIECTB C MOMOIIBI) KAYECTBEHHBIX PEAKIW HAa MOHBI, PEHICHUE SKCIIEPUMEHTAIbHBIX
3a7ad4.

HemeraJiibl M X COeIMHEHUS

O6mrast xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHU OKucieHus. CTpoeHue u
(u3nyeckrue CBOMCTBA MPOCTHIX BEHIECTB — TAJIOTEHOB. XMMHUUYECKHWE CBOWCTBA Ha MpUMeEpe XJiopa (B3aUMOJICUCTBUE C



MeTalllaMH, HEMeTasllaMH, Iiesioyamu). XjaopoBoaopo. CossiHast KHCI0Ta, XUMUYECKUE CBOWCTBA, MOJyYeHUE, IPUMEHEHHE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOAA HA OPTaHU3M YesIoBeKa. BaxkHeire XI0puabl U UX HAX0KJIEHHUE B IPUPO/IE.

O6mas xapakTepuctika 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTENICHH OKHCIICHHUS.
Ctpoenue u pu3nvecKue CBOMCTBA MPOCTHIX BEUIECTB — KMUCIOPO/Ia U Cephbl. AJUIOTPOIHbBIE MOIU(DUKAIIMN KUCTOPOAA U CEPBHI.
Xumuueckue cBoiictBa cepbl. CepoBOmOpOJ, CTpoeHue, (GU3MUecKue W XUMHUYecKHe CBoicTBa. OKCHIBI Cepbl Kak
MPE/ICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (U3MUYECKUE U XUMUYECKUE CBOMCTBa (00IIME KaK MpEeACTaBUTENS
KJ1acca KUCJIOT | crienupuyeckue). XMMUYECKUE PEaKIlny, JIeKAIINe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOIy4YeHUs CEPHOM
kucnoThl. [Ipumenenue cepHoit KucioThl. COJM CEpHOI KMCIOThI, KaYeCTBEHHASI PeaKIlus Ha cyabdaT-uoH. Haxoxnenue cepsl
U e€ coelMHEHUN B mpupoje. XUMHUUYECKOE 3arpsi3HEHUE OKpYKAIOIIEeH Cpelbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JTOK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 NMPEA0TBPAILICHUSI.

OO6mas xapakrepuctuka 31emMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIIEHUS.
A30T, pacnpocTpaHeHre B Ipupoje, hpuznyeckue u XuMudeckue cBorctBa. KpyroBopoT azora B npupojae. AMMHUAK, €ro
bu3MYecKue 1 XUMHUYECKHUE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS, X GU3HMUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHBI aMMOHHUA. A30THAasl KUCJIOTa, €€ MoJlydeHue, (PU3NUECKHe U XUMHUYECKHE
CBOMCTBa (00IIME KaK MPEACTABUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B
KaueCTBe MHUHEpaIbHBIX yJA0OpeHui. XHUMHUYECKOE 3arps3HEHUE OKpYKaroUleil cpeibl COCIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBbI W BOAOEMOB). Docdop, amtoTponHsie Moaudukauuu (ochopa, dusmvyeckue u
xumudeckue cporictBa. Oxcupn dochopa (V) u dbochoprHas kucinora, pu3nueckrue U XUMHUYECKHE CBOWCTBA, MOJTYUYCHHUE.
Ucnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YA0OPESHHIA.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHUS.
Yraepos, anaoTporHbie MOAU(UKAIIMU, PACIPOCTPAaHEHUE B MPUPOJe, PU3NUECKHE U XUMHUYECKUE CBOMCTBA. AcopOuusl.
Kpyrosopotr yrinepona B mpupoae. Okcunpl yriepoaa, ux (U3HUECKME M XMMHUYECKHE CBOWCTBA, NIEMCTBHE HA YKUBbHIE
OpraHU3Mbl, TMOJYy4YEeHUE U TPUMEHEHHE. DKOJOTUYECKHe TpoOIeMbl, CBsi3aHHBIE ¢ OKcuaom yriaepona (lV), rumotesa
TJI00AJIPHOTO TIOTETUICHUS KJIMMAaTa, MapHUKOBBIN 3P dekT. YroapHas KUCIoTa U €€ CONU, UX (U3NUECKHEe U XUMHUYECKUE
CBOMCTBa, MoyiydyeHHe U npumeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-uoHbL. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.



IlepBoHayanbHbIE MOHATHUS 00 OPraHMYECKHUX BEIIECTBAaX KaK O COEAUHEHMSIX YIiiepoja (METaH, 3TaH, STUIEH, alleTUJIEH,
ATaHOJ, TJMIEPUH, YKCYCHasl KucioTa). [IpupoiHbie HCTOUHUKH YTIIEBOAOPOIOB (Yroib, IPUPOIHBINA ra3, He(Th), TPOAYKTHI
ux nepepaboTku (OEH3MH), UX POJb B OBITY U MPOMBINIICHHOCTH. [loHATHE O OUMONIOTUYECKH Ba)KHBIX BEIECTBAX: >KHUpax,
Oenkax, yriaeBoiax — v UX pOJIM B *KU3HU yesnoBeka. MaTtepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢pusnyeckue 1 XMMUYECKUE CBOMCTBA, MOJlydeHUE U NpuMeHeHue. CoequHEeHNsT KPEMHUS B IIPHUPOJIE.
Oo6mme mpencraBienus o6 okcunae kpemuus (IV) m kpemuueBoil kucinore. CUIMKaThl, UX HCHOJB30BaHHWE B OBITY, B
MPOMBINIJICHHOCTH. BaxkHeime cTpouTeNnbHbIE MaTepralbl: KepaMuKa, CTEKIIO, IIEeMEeHT, 0eToH, xene300eToH. [Ipobraembl
0€301MacHOT0 MCTIOIb30BAHMSI CTPOUTEIBHBIX MATEPHATIOB B IIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3l0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIJIOTHI, POBEIEHNUE KAUE€CTBEHHBIX peaKklUUi Ha
XJIOpUI-UOHBI W HAOJIOACHWE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI, OTpakaromue (U3NYECKHe M XUMHUYECKHE CBOICTBa
TJIOT€HOB U WX COEAUWHEHUH (BO3MOYKHO MCIOJb30BaHUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHME C 0Opas3lamMu XJOpPHUIOB
(ranoreHu10B), O3HaAKOMJIEHHE C oOpa3uamMu cepbl U €€ COSAMHEHUSMU (BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEpPUANIOB),
Ha0JIr0/IeHue Ipolecca o0yriIMBaHMs caxapa HoJ JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYEHUE XUMHUECKUX
CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI, IPOBEICHNE KaUeCTBEHHOM peaklMy Ha Cyab(paT-uOH U HAOJIOJeHUE pU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHUE C (U3UYECKUMHU CBOMCTBAMHU a3oTa, gocdopa U UX COCTUHEHHMN (BO3MOMHO HCIIOIb30BaHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochOpHBIX ya0oOpeHul, nmojaydyeHue, coOMpaHue, paclio3HaBaHUE U U3YyUCHHE
CBOMCTB amMMHaKa, MpPOBEIACHHE KAaUECTBEHHBIX pEakUWid Ha HOH aMMOHHA U (oc]aT-uOH M H3YUYEHHE INPU3HAKOB HX
NPOTEKaHUsl, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HM3yYECHHE MOJENEeH KPUCTAUIMUYECKMX PEMIETOK anMasa, rpadura, (ysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM aACOPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHUBOTa3a, IMOJIyYEHUE,
coOupaHue, pacro3HaBaHUE W M3yYEHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJACHHWE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT W
CIJIMKAT-UOHBl M HM3yYEHHUE MPU3HAKOB WX MPOTEKaHMs, O3HAKOMJICHHE C MPOAYKIMEH CHUIMKATHOW MPOMBINIJIEHHOCTH,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHele HeMeTaIbl U UX COeTUHEHUS.

MeTtaibl M X COeTMHEHHS



OO611ast XxapakTepuCTUKa XUMUYECKHUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MOJI0KeHus B [lepuoanueckoil cucreme
xumudeckux aneMmeHToB J{. 1. MenneneeBa u crpoenust aroMoB. CTpoeHHe MeTaIIOB. MeTamnyeckas CBsA3b U METAIIINYECKas
KpUCTAJUIMYECKasl PEIIETKA. ODJIEKTPOXUMHUYECKUN P HANpsKeHUH MeTauioB. PU3MYECKMe M XMMHYECKHE CBOMCTBA
meTaioB. O6mue cnocoObl moxydeHus: MetauioB. [loHATHE O KOPpO3UHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUMN, OpOH3a) U UX TPUMEHEHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[[lenounsie MeTambl: nonoxeHue B [lepuoanueckon cucreme xumuueckux 3mnemMeHToB 1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HAXOXJEHUE B Ipupoae. PU3nUecKre 1 XuMUUYECKUE CBOMCTBA (Ha MpuMepe HaTpusi U Kamust). OKCUJIBI U TUAPOKCHUIBI
HaTpud U Kanus. [[puMeHeHune MeI0YHbIX METAJNIOB U UX COCAUHEHUM.

[I{enouyHO3€MENBbHBIE METAJUIBI MATHUIM U KaJIbLIMI: 1TOJ0KEeHUE B [lepuonnueckoi cucteMe XuMHYECKUX 31€MEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXOXJI€HHE B npupojae. Ou3znueckue 1 XuMHYECKUE CBOMCTBA MarHusl U KajblUs.
Baxneiie coequHeHus Kanblusl (OKCUI, TUIPOKCUI, COJTH). ZKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTpaHEHU .

AnroMuHuA: nosnoxkeHue B llepuomnueckor cucreme xumuueckux snemeHtoB . M. MenpeneeBa, ctpoeHue aroma,
HaxoXJeHue B npupojie. Pu3nueckue U XUMUYECKHUE CBOMCTBA aIFOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCU]IA
ATIOMHUHUSL.

XKenezo: monoxenune B llepuoguueckoil cucreMe xumuueckux 3iieMeHToB . M. MeHneneeBa, CTpoeHHE aroma,
HaxoXJeHue B npupojae. Guznueckrue 1 XMMUYECKHe CBOMCTBA xene3a. OKcubl, THIPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMu METAJJIOB U CIUJIaBOB, MX (PM3MUECKUMHU CBOMCTBAMH, MU3yUYCHUE PE3YJIbTATOB KOPPO3UU
METaJUIOB (BO3MOKHO MCIOJb30BaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEN B3aUMOJEHCTBUS OKCUAA KAJIbLIUS M HATPUS C BOAOU
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HUCCIEIOBAHUE CBOWMCTB >KECTKOW BOJBI, MpoLlecca TOPEHUsl Kele3a B
KHCJIOpOJE (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEpPHANIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKUWid Ha HOHBL:
MarHusi, KaJIbI¥s, ATFOMUHUA, IIMHKA, xKene3a (1) u xenesa (111), mequ (1), HaGmroaeHMe U ONIMCaHKE TPOIECCOB OKPAITUBAHUS
MJIaMEHU MOHAMH HATpHSsl, Kadus W KaJbIHs (BO3MOXKHO HCIOJB30BAHHE BHICOMATEPHUANIOB), MCCIENOBAHUE aM(OTEPHBIX
CBOWCTB TUJIPOKCUJIA aTFOMUHUS U TUIPOKCUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BakHel e MeTasibl
U UX COEIMHEHUSD.



XUMUA U OKPYKAKILafA cpeaa

BemectBa u Marepuansl B MOBCETHEBHON J>KM3HU 4YelOBEKa. be3omacHoe WCIONMb30BaHWE BEIIECTB W XHUMHYECKUX
peakmwmii B ObITy. [lepBast moMOIIb MPY XUMUYECKUX 0KOTaX M OTPABICHUSX.

XHUMHUUYECKOE 3arpsi3HEHUE OKpYXKarolen cpe/ibl (peienbHast 10IyCTUMasi KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb
XUMUU B PEIICHUH SKOJIOTUYECKUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

u3y4yeHne o0pasloB MaTepuaoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC MaTEPHUAIIBI).

Mexcnpeomemmnbwie ceasu

Peanuzanus MeXNpeaMeTHBIX CBA3€H MPU U3YYCHUM XUMHUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHUE Kak
OoOIlMX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK M TOHSATUN, SBISIOMIUXCS CHUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4IHOTO ITHKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, THIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CHHTE3, KiIacCU(pUKAIIHS,
MEePUOJIMNYHOCTh, HAOJIOJIEHUE, AKCIIEPUMEHT, MOJIETUPOBAHHUE, HU3MEPEHHE, MOJEb, SIBJICHUE, MAPHUKOBBIA A(DPEKT,
TEXHOJIOTHSI, MATEPHUAIIBI.

®duzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOMbI, PaJAMOAKTUBHOCTH, MOJIEKYIIa,
AIEKTPUYCCKUHN 3apsii, TPOBOJHUKH, TOJYIPOBOIHUKH, AUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUTMYECKAS PEIIETKA, CIUTaBbI, (PU3NUECKHUE BETUIHHBI, CTUHUIIBI
MU3MEPEHUsI, KOCMHYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE371b1, COTHILE.

buonorusa: d¢otocunte3, abixaHue, Ouocdepa, dSKocUCTeMa, MHUHEPAIbHBIE YAOOPEHMs, MHUKPOIIIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIEC TOPOIbI, TOJIE3HBIE UCKOMAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHNHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIbTATHBI

JIMIHOCTHBIC PE3yJIbTaThl OCBOCHHS IIPOTPAMMBbI OCHOBHOT'O O0IIIET0 00pa30BaHus IOCTUTAIOTCS B X0/I€ O0YUCHUS XHMHUH
B CJIMHCTBE YICOHOM M BOCIIMTATEILHON JICATEIIHHOCTH B COOTBETCTBHH C TPATUITUOHHBIMHI POCCUHCKUMU COIIMOKYIIBTYPHBIMHU
U JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, NMPUHSATHIMA B OOINECTBE NMpPAaBHJIAMH W HOPMaMH ITOBEJCHHS M CIIOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COIIMAIN3ALNN 00yYatOIIUXCS.

JIMYHOCTHBIC PpE3yJIbTaThl OTPa)Kal0T TOTOBHOCTh OOYYANOIIMXCS PYKOBOJACTBOBATHCSA CHCTEMOH ITO3HTHBHBIX
IIEHHOCTHBIX OPUEHTAIIMIA U PACIIUPECHUE OIBITA JICATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIICHHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY M HAyYHOMY HACJICIUIO0, ITOHUMAaHHUS
3HAYCHHUS XMMHYECKOW HAyKH B JKU3HM COBPEMCHHOrO OOINECTBa, CIOCOOHOCTH BJaJCTh JOCTOBEPHOM HH(MOpMaIueid o
MEPEAOBBIX JOCTIKCHUSX M OTKPBITUSAX MHUPOBOM M OTCUYCCTBCHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHHSAX 00
YCTpOMCTBE MHpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

IPEJICTABIICHUS O COLMAJIbHBIX HOPMax W IMPaBHJIAX MEXIMYHOCTHBIX OTHOIICHHH B KOJIJICKTHBE, KOMMYHHKATHBHOU
KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, y4eOHO-MCCIIeI0OBATEIBCKONH, TBOPYSCKOM M JAPYIMX BHJAX JCATCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JIEATEIBbHOCTH TIPH BBHITOJIHEHUU YUeOHBIX, TO3HABATEIbHBIX 3a]1a4, BHITIOJTHECHUH
XUMHUYCCKHUX IKCIIEPUMEHTOB, CO3/[aHHH YYCOHBIX MIPOCKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHUIO M B3aHMOTIOMOIIIH B ITPOIIECCE
ATOW Y4YCOHOH JEATCIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE M TOCTYNKH CBOMX TOBAPHINCH C MO3UIUH
HPaBCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIICICTBHH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pEHYECKHUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTABIISAIONINE OCHOBY JJIsSI TOHMMAHHUS CYIIIHOCTH HAyYHOW KapTHHBI MUPA, TIPEACTaBICHUs 00 OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SX YeJIOBEKa C MPUPOIHOM CPEIOi, O POJIM XUMHUU B TO3HAHUU ITHUX
3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIC HAa MOJYyYCHWE HOBBIX 3HAHWHA MO XUMHUHU, HEOOXOIUMBIE JJIsi OOBSICHCHUS
HAO0JIFOTaeMBIX MPOIICCCOB M SBJICHUM, TT03HABATEILHOMN, MHPOPMAITMOHHOM U YHTATEILCKOU KYJIBTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSATEIIbHON pabOThl ¢ y4eOHBIMHU TEKCTAaMH, CIIPABOYHOM JUTEPATYPOH, JOCTYHMHBIMH TEXHHUYCCKUMHU CPEJICTBAMHM
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUCHHIO U MMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAMOOOPA30BaHUIO, TPOEKTHOU U
MCCJIEIOBATEILCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHSI O0OyUCHHUS B TaJbHEHIIIEM;

4) dpopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH KHU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KU3HH,
OCO3HAHME MOCIICICTBUN M HEMPHUATHE BPEAHBIX MTPUBBIUCK (YIOTPEOICHHSI ATKOTOJISI, HAPKOTHKOB, KYPEHHST ), HEOOXOTUMOCTH
coOJTI0/IeHNS TTpaBUJI 0€30MACHOCTH TIPH OOPAIICHUH ¢ XUMUICCKHMHU BEIIECTBAMH B OBITY M peaTbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHHUS:

UHTEpeC K MPAKTUICCKOMY H3YUYCHHMIO IpoQeccHil U TpyJaa Pa3IMUYHOr0 pojaa, YBaKEHHE K TPYAy M pe3yJbTaram
TPYJAOBOM ACATEILHOCTH, B TOM YHCJE Ha OCHOBE IPUMCHCHHS MPEIMETHBIX 3HAHWM 1O XMMHH, OCO3HAHHBIM BHIOOP
WHIWBUyIBHOW TPASKTOPHH TPOJOJDKEHUS O0Opa30BaHUS C yY4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, yCHENHOW MpodheCCHOHATBHOW ACSITEIBHOCTA W PAa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aJIalITUPOBATHCS B MPOGHECCHOHAIIBHOM Cpeie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUS:

AKOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHHKY JKM3HU Ha 3eMiie, OCHOBE €€ CYyIIeCTBOBAHUA,
MMOHUMAaHUE IIEHHOCTHU 3I0POBOTO M O€30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3NYECKOMY
1 TICHXUYECKOMY 37I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHUS MTPaBUJI OE30TIaCHOTO TIOBEICHHMSI TIPU padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHUIX, yTPOXKAIOIINX 3I0POBBIO U )KU3HU JIHOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMSI, MTOydaeMble TIPU U3YYCHUHN XUMHH, JIJIS1 PEIICHHS 3a]1a4, CBA3aHHBIX C OKPY KaroIIen
MIPUPOTHON CPEIIOH, SISl TIOBBIIEHUST YPOBHSI 9KOJIOTHUECKOU KYJIBTYPbI, 0CO3HAHHMSI TJI00aJTbHOTO XapaKTepa SKOJOTHICCKUX



npo0JieM U MyTeW X pEelIeHHs MOCPEICTBOM METOI0OB XUMHHU, SKOJIOTMUYECKOIO MBIIIJIEHUS, YMEHUSI PyKOBOJCTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAUYMMBbIE Ui (POPMHUPOBAHMS MUPOBO33PEHUS OOILICHAYYHbIE
HNOHATHUSA (3aKOH, TEOPHUs, IPUHIUI, TUIIOTE3a, PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JPYToE.), KOTOPbIE UCHIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX yUYeOHBIX MpeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHUM U3 JITHX MPEAMETOB (POPMHUPOBATH
Mpe/CTaBICHUEe O IIEJIOCTHOM HAyyHOW KapTUHE MHUpPA, W YyHHBEpcajbHbIe YyueOHbIE JeicTBHs (IIO3HABaTEIbHBIC,
KOMMYHHMKATHUBHbIC, DETYJSATUBHBIE), KOTOpble obecreynBaloT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEIHLHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOU A TENbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble jjornueckue 1eicTBUA:

YMEHHSI HMCIOJIb30BATh MPUEMBI JOTHYECKOTO MBIIUICHHUS NPU OCBOCHHWM 3HAHWW: PACKPBIBATH CMBICH XUMHUYECKUX
MNOHSTUN (BBLACIATH UX XapaKTEepPHbIE IPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU MOHATHUIMH ), UCIIOJIb30BATh IIOHATHUS
11 OOBSICHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUI, BBIOUPATh OCHOBAHMSI M KpUTEPUU [T KJIACCU(PUKALIMU XUMUUECKHUX BELECTB
Y XMMHMYECKUX PEaKIUi, yCTaHAaBIMBATh NPUUMHHO-CJICICTBEHHBIE CBS3U MEXAYy 00BEKTaMU U3YUYEHHUS, CTPOUTH JIOTHUYECKHE
paccyxJeHus (MHIYKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUH), 1€JIaTh BBIBOIBI M 3aKIIFOUCHHS;

yYMEHUE NPHUMEHSTh B MPOLECCe MO3HAHUS MOHSATHS (IIPEAMETHBIE U METANpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBHIE)
MOJIETIM, UCHOJb3yEMble B XHUMHUH, MPEOOpPa3OBHIBATh WIMPOKO MPUMEHSIEMbIE B XMMHHU MOJICIbHBIC TNPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUUecKast opMysa U ypaBHEHHE XUMUYECKON peakuu — IpU pelieHu yaeOHO-
ITO3HABATEIIbHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEICTABICHUIN BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKHUX PEAKIMd, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEZICTBEHHBIE CBSI3M U POTUBOPEYMS B U3yUaEMBIX MPOLIECCAX U SABICHUSX.

ba3oBble uccienoBaregbcKue 1eHCTBUA:

YMEHHE UCIOJIb30BATh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, & TAKKE B KAYECTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKIICHUM;



OpUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allud U IPOBEICHUI0 YUYEHUYECKHX SKCIIEPUMEHTOB, YMEHHE
Ha0JII0/IaTh 32 XOJI0OM IPOIIecca, CAMOCTOATEIHHO MTPOTHO3UPOBATH €r0 Pe3ybTaT, (HOpMyIHPOBATH 000OIIEHNUS U BHIBOABI 10
pe3ysibTaTaM NPOBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABIATh OTUET O POAEIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOMpATh, aHAJIM3UPOBATh U WHTEPIPETUPOBATH MHPOPMALMIO PA3NUYHBIX BUAOB U (POpM IpelCTaBICHMUS,
MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COACpKaHUs, CIIPaBOYHbIE MOCOOus,
pecypcsl HTepHeTa), KpUTHYECKH OIIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE IPUMEHATh Pa3IUYHbIE METO/IbI U 3apPOCHl MPU MOUCKE U 0TOOpe MH(OPMALIUK M COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YUYEOHBIX M MTO3HABATENbHBIX 3aJ[a4 ONpeleIEHHOIO TUIa, TPUOOPETEHNE ONbITa B 00JIACTH
UCIIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJEHUE KYyJIbTYpOH AaKTUBHOTO HCIOJIb30BaHUs
pPa3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpeAcTaBieHUs HHGOpMAUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJayd HECJIOKHBIMH CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamMu rpaduku U HX
KOMOMHAIIUSIMU;

YMEHHME UCIOJb30BaTh U aHAJIM3UPOBATh B IpolEecce yUeOHOM M MCCIEI0BATENbCKOW ACSITEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH ITPOMBILIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOILIEH TPUPOJHON CpEBI.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJlbHbIC y4eOHbIE JeHCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ nuajnora u (Win) JUCKYCCUHM) MO CYILIECTBY 00CYKIaeMOU T€MbI, (POpMYITHUPOBATH
CBOM IPEJIJIOKEHNS OTHOCUTEIIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4K;

YMEHUS NPENCTABIIATH IMOJIYYEHHBIE PE3yJIbTaThl IM03HABATEIBHOW JNEATEIBHOCTH B YCTHBIX W IHMCBMEHHBIX TEKCTaX;
JIeNaTh MPE3EHTALUIO PE3YIbTATOB BBIITOJIHEHHUS] XUMUYECKOT0 SKCIIEpUMEHTA (J1abOpaTOpPHOIO OMbITA, JIA0OPATOPHOU padOTHI
0 MCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATENIBHOW M HCCIIEI0BATEIbCKON
JESITeIbHOCTU TNPU PEIICHWH BO3HUKAIOMIMX MpOoOJieM Ha OCHOBE ydé€ra OOIIMX HMHTEPECOB M COIJIACOBAHUS MO3UIUI
(obcyxaenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JCHCTBHM, ONpeaesieHue KpUTEpPUEB MO
OLICHKE KaueCTBA BBIIIOJIHEHHOU PabOThI U IpyTHe).

PeryisiTuBHbIE YHMBepCcaJbHbIe y4eOHbIe 1eHCTBUS:



YMEHHME CaMOCTOSITEJIbHO OIpPEAENATh LENH AEATEIbHOCTH, IUIAHUPOBAaTh, OCYIECTBISATb, KOHTPOJUPOBATH U IpPHU
HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BEIOMpaTh Hambosee 3(PGEeKTUBHBIE CIIOCOOBI PEHICHUS YYEOHBIX U
MO3HABATENbHBIX 3a]1a4, CaMOCTOSTEJIBHO COCTaBISATh HIIM KOPPEKTHPOBATh MPEAJIOKEHHBIM anropuT™M ICHCTBHI Npu
BBINIOJIHEHUN 33JJaHUI ¢ yU4ETOM IOJIy4E€HHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax — BELIECTBAX U PEAKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yJbTaTa 3asBJICHHOM 1€, YMEHHE UCIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
npejjiaraéMble B YCIOBUU 3aJaHUA.
MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe npeamMeTHBIX pe3yabTaTOB IO OCBOECHUIO 0053aTEIBHOTO COACPKAHMS, yCTAHOBICHHOTO JaHHOU (eiepanibHOM
paboyeil TporpaMMoi, BBIIEISAIOT: OCBOCHHbIE OOYYAIOUIMMHCS Hay4dHble 3HAHHUA, YMEHHS M CIOCOOBI JIEWCTBUH,
cnenuuueckue Ui MNPEeAMETHOM 001acTH «XUMUS», BHUIBl JEATEIBHOCTH IO MOJIYYEHMIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIHAX.
K xoniy oOyudenus B 8 kiacce npeiMeTHbIE PE3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh C(POPMUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJa, XUMUUECKUNA 3JIEMEHT, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPO/IHASA U HEOAHOPOHAS ), BAIECHTHOCTh, OTHOCUTEIbHAS AaTOMHAsI U MOJIEKYJIIpHast
Macca, KOJHYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MaccoBas MOJII XMMHUYECKOTO 3JIEMEHTa B COCTUHECHHH,
MOJIApHBIA 00BEM, OKCHII, KUCIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKUCIICHUS, XUMHYECKast
peakuusi, KiacCU(PUKAIUS peaKklUUid: peakluu COCAUHEHMs], PEaKIUU Pa3JIOKECHHsI, PeaKlUu 3aMeIICHUs, PEeaKIUU
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peaKkluu, TemIoBoi d3(h(PeKT peakuuu, sapo aToMa, JIEKTPOHHBIN CION aToMa,
aTOMHasi OpOUTalb, pailyCc aTroMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HETIOJIIPHAs KOBAJIGHTHAS CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PACTBOP, MacCOBas JI0JISI BEIIECTBa (MPOIIEHTHAS KOHIICHTPAIUs) B PaCTBOPE;
e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TOHATUN W MPUMEHSTh 3TU MOHITHS MPU OTIMCAHUY BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUUYECKYIO CUMBOJIUKY JJISi COCTABICHUs (POPMYJI BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEaKIUi;



OIIPEAEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX
COCMHEHUSIX, MTPUHA/JICKHOCTD BEIIECTB K ONMpEACNEHHOMY KIIAcCy COEAMHEHUHN Mo ¢opMyliaM, BUJ XMMHUYECKOM
CBA3M (KOBaJCHTHAs! U HOHHAsA) B HEOPTraHUYECKUX COECIMHEHHUSIX;

packpbsiBaTh cMmblch Ilepuoanueckoro 3akona Jl. M. MenzaeneeBa: 1eMOHCTpUpPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBHCHMOCTH CBOMCTB XMMHMUYECKUX AJIEMEHTOB OT UX MOJ0XeHUs B [lepuonnueckoil cucreme, 3aKOHOB COXPAaHEHUS
MaccChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHUs, 3aKOHa ABOrajpo;

OTMHCHIBATh U XapaKTepHu30BaTh Ta0IHuHyio ¢popmy Ileproanueckoil CUCTEMbl XMMHUECKUX AJIEMEHTOB: Pa3nyaTh
MOHATUS «TJaBHas noarpynma (A-rpymnmna)» u «mnobounas noarpynna (b-rpynma)», maneie u 60dblIne TEPUOIBI,
COOTHOCUTH 0003HAUYEHHUs, KOTOpble uMetoTcst B Tabmune «llepuoanueckas cucrema xumudyeckux siemeHtoB . U.
MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa,
o011ee YHCIIO 3JIEKTPOHOB M PACIIPEACIIEHUE UX MO ANEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKHE 3JIEMEHTHI, HEOPIrAHMYECKUE BEUIECTBA, XUMUUYECKUE PEAKLIUHU (10 YHCIIY U COCTABY
Yy4YacCTBYIOUIMX B PEAKIIMH BEILLIECTB, 10 TEMIIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMUUECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB, MOATBEPXKAAsi ONUCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALICHUIN B Pa3IMYHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChI BEIIECTB, MACCOBYIO JIOJIK0 XMMUYECKOTO JIEMEHTA
1o ¢popMyJie COeIMHEHHUs, MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM
peakuuy;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESTENBbHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHUE, 0000IlIeHue,
CUCTEMATHU3ALIMIO, KIACCU(PUKALIMIO, BBISIBICHUE IPUYMHHO--CIIEICTBEHHBIX CBSA3EH — I U3yUYEHUs CBOMCTB BEIIECTB
U XMMHYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE€ METOMbI MO3HAHMS — HAOJIOJIEHUE, U3MEPEHHEe, MOJIEIUPOBAHUE,
AKCIEPUMEHT (PEeabHbII U MBICIICHHBIN);

CJIeIOBaTh IMpaBUjaM MOJIb30BAHUSI XMMHUYECKON MOCyAOW M J1abopaTOpHBIM OOOpYAOBaHHEM, a TAaKXKe MpaBHIIaM
oOpalieHus ¢ BeUECTBAMU B COOTBETCTBUU C UHCTPYKUHUSAMHM IO BBITOJHEHHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB



O TMOJYYEHUI0O U COOMpaHUIO Tra3000pa3HbIX BeEIIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBJICHHUIO PACTBOPOB C
ONPEAECTEHHON MaCCOBOW JOJIEN pACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MMPOBOJUTh XUMUYECKUE SKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO MHAUKATOPOB (JIakMyc, (eHoNI(TaIeHH, METUIOPAHK
U Jpyrue).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcs yMEeHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUUECKUN IJIIEMEHT, aTOM, MOJIEKYyJia, MOH, KATUOH, aHHUOH,
MIPOCTOE BEMIECTBO, CJIIOXKHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHUCIICHHS, XUMHUUECKas
peakius, XUMHYecKasi CBs3b, TEIUIOBOM A((EeKT peakiuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJIEKTPOJIUTHYECKAsT JIUCCOIMAIUs, PEaKIMd MOHHOTO OOMEHa, KaTajau3arop, XUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpPATUMBbIC PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTAaHOBJICHHUE, ajuIOTponus, aMmGpOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAas,
MOHHAs, METAJUTMYECKas ), KpUCTAJUTMUeCcKas pelméTka, KOppo3usi METAJIJIOB, CILJIaBbl, CKOPOCTh XUMHUYECKOMN peaKIlni,
npeaenbHo nonyctuMas konueHtpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUNA U IPUMEHSTh 3TU MOHATHS MIPU ONMCAHUY BEILIECTB
Y X IIPEBPALCHUN;

HCIIOJB30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JIJIsI COCTaBJIEHUs (POPMYJT BELIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUIA;
ONpPENENIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX 3JIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO COCTaBa,
NPUHAIIICKHOCTh BEIHIECTB K OMPEACNEHHOMY KiacCy COEAMHEHW 1o QopMysiaMm, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHasi, MIOHHAs, METAJUINUECKasi) B HEOPraHUUECKUX COCTUHEHMSIX, 3apsii MOHA M0 XUMUYECKOu (opmyire,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX COCTUHEHHM, TUIl KPUCTAIITUYECKOU PEIIETKU KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMmbIci leprnoanueckoro 3akona /. . MenaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHUE: OMKUCHIBATh U
XapakTepu3oBaTh TabmuuHyio ¢opmy [lepuoamueckoid CUCTEMBl XHUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnoooudnas noarpynmna (b-rpymnmna)y, Manbsie U 00JbIIMe TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAUMYECKON TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX IJIEMEHTOB (COCTaB W 3apsi sAapa, OOIIee YMCIIO JCKTPOHOB U paclpeielieHue UX IO 3JICKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB DJICMEHTOB U UX COCIMHEHUN B TIPEIeIax MajbIxX
MEPUOJIOB U TJIABHBIX MOATPYII C YUYETOM CTPOCHHS MX aTOMOB,;

KJIACCU(DHUIIMPOBATH XUMUYICCKHE DJICMEHTBI, HCOPTaHUYECKHE BEIICCTBA, XUMHUECKUE PEAKIIUH (110 YUCITy B COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3G (EKTy, M0 M3MCHEHHUIO CTCICHEH OKHCICHUS XUMHUYCCKHUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUICCKUE XUMHUYECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB,
MOATBEPIKIAsk OMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX 1 HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIUA;
COCTaBJIATh YPaBHEHMS DSJIEKTPOJUTHUYECKOM IUCCOIMAIIMKM KHUCIIOT, IIEJIOYel M COJIeH, IMOJHBIE U COKpaIEHHbIS
yPaBHEHHS PEaKIIM HOHHOTO 0OMEHA, ypaBHEHHS PEAKIIUM, TTOATBEPKIAIOIINX CYIIICCTBOBAHUE TeHETUYECKOM CBSI3U
MEXy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMi TOCPEICTBOM COCTABJICHHS AJICKTPOHHOTO
OanaHca dTUX PEaKIINA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHUS XUMHYCCKHUX
IpEBpaIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHMCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYO MacChl BEIIECTB, MACCOBYIO JIOJIIO XUMUYECKOTO dJIeMEHTA
o (hopMyJie COeTMHEHHS, MAaCCOBYIO JOJTIO BEIIECTBA B PACTBOPE, MPOBOJANTH PACUETHI TT0 YPABHEHUIO XUMHUCCKOU
peaKkIuu;

coOJrroaTh TpaBHIIa IMOJB30BAHUS XUMHYECKOM IOCYAOM M JIabopaTOpHBIM OOOpPYIOBAHHMEM, a TakKe IMpaBHIIa
oOpareHus ¢ BEMeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSAMH TI0 BBITTOJTHCHHIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB
10 TIOJTyYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MIPOBOJIUTH PEAKIIUU, TIOITBEPIKAAIONTNE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM
XJIOpU-, OpOMHUI-, MOIUT-, KapOoHaT-, hocdat-, CUIMKat-, Cyab(ar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 MOHBI
M3YUYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;

IPUMEHATh OCHOBHBIC OTECPAIlMA MBICIUTEIILHON JCATCIBPHOCTH — aHaIW3 M CHHTE3, CpaBHCHHE, O0O0OOIICHUE,
CUCTEMAaTHU3AIIMIO, BBISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWMCTB BEIIECTB M XMMHYECKUX



peakiMii, eCTeCTBEHHO-HAy4YHbIE METOJbl MO3HAaHUS — HAOJIIOJEHUE, U3MEpPEHHEe, MOJACIUPOBAHUE, IKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB Cnucox Cmnoco6
HUTOTOBBIX OLICHKH
JJIeKTPOHHBbIE
Ne HaumeHoBaHue (poBbie) IUIAHMPYEMBbIX HUTOI0BbIX
(74 BbI
n/ pa3aejioB U TEM KOHTpOJ]LHbI HpaKTH‘leCKH pe3yJbTaToB € IJIAHUPYEMBIX
Bcero o0pa3oBaTejibHbIE
I nporpamMmmsl ¢ padoThI e padoThI yKa3aHueMm pe3yJibTaTOB
pecypcbl
3TANOB UX
(¢popmupoBanu
|
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
WJUIFOCTPUPOBATh | - YCTHBIHM OIIPOC
B3aMOCBA3b -pemi€eHue
XuMHsT — BaKHas OCHOBHBIX IPaKTHKO-
00671acTh e oK XHMH‘IevCKHX OPUCHTHPOBAHHBI
nonrorTeka HOHSATHI u
€CTECTBO3HAHMS U 1 X 3a/1a4
1.1 N 5 2 https://m.eds00.ru/7f4183  NpUMEHATH  3TH
MPaKTUYECKOU 7c OHSITHS npn
NEeSATETbHOCTH OIHCaHUH
YCJIOBCKa BCIICCTB n nux
MpEBpAallCHHUI;
HCIIOJIB30BaTh ITpakTnueckas
XMMUYECKYIO pabota
CHUMBOJIUKY JJIsA
Bemiectsa n BuGnoreka [IOK COCTaBJICHHS
1.2 XAMUYECKHUE 15 1 https://m.eds0o.ru/7f4183  dopmyn BemecTs
peakuuu 7c H ypaBHEHUI
XUMHNYECCKUX

peaKIunif;



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

Pa3znen 2. BaxkHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BelecTB

20

pacKpbIBaTh - YCTHBIN onpoc
CMBICII OCHOBHBIX -pelienue
XMMUYECKUX MPaKTHKO-
Boznyx. TOHATHI: aTOM, OPUEHTUPOBAHHBI
Kucnopon. bubmorexa LOK MOJICKYJIa, xp3a)1aq ’
2.1 6 https://m.edso0o.ru/7f4183 .
[lonstue 06 7c XUMHYECKUH
OKCHJIaX - 3IIEMEHT, MPOCTOE
BEILIECTBO,
CIIO’KHOE
BEIIECTBO, CMECh
pacKpbIBaTh - YCTHBIN onpoc
CMBICIT -pelieHue
OCHOBHEIX MPaKTHKO-
BO,I[OpOI[.HOHHTI/Ie BI/I6J‘[I/IOTeKa HOK XI/IMI/I‘IG\(':KI/IX OpI/ICHTI/IpOBaHHI)I
2.2 0 KUCJIOTax U 8 https://m.edsoo.ru/7f4183 HOTUITHIL: aTOM, X saat
COMSIX 7c MOTEKYTA,
— XUMHUYCCKUU
DIIEMEHNT,
poCcTOe
BEIIIECTBO,
Bopna. PacTBopsl. Bbubnuorexa [IOK IpakTruyeckas
2.3 Tloustue 06 5 https:/m.eds00.ru/7f4183 padora
OCHOBAaHHUAX 7c
WILTIOCTPUPOBATH
OCHOBHBIE KJ1aCChI Bu6orexa LIOK B3aNMOCBAI3h
2.4 HEOPTaHUYECKUX 11 https://m.edso00.ru/7f4183 OCHOBHBIX
. XMMHUYECKUX
COEIMHEHNHN 7c HOHSITH u

MNPUMCHATH 9T



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Hroro no pazneny

30

TIOHATHA pu
OIIMCaHUHU

BCIICCTB nu nux

MpEeBpaILCHUH;

Pazpnen 3. Ilepunonnyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /. U. MennesneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknumn

packpbIBaTh
CMBICTT
[Tepuonnueckoro
3akoHa [{. 1.
. Menpneneena:
Ilepuonuueckuit JIEMOHCTDPHPOBAT
3aKOH H b MOHUMaHHUE
e I e
3.1 7 https://m.edsoo.ru/7f4183 .
XUMUYECKUX 7c CBOIICTB
anemeHToB /[. U. o XUMHYICCKUX
MeHiene-eBa. AJIEMEHTOB OT MX
Crpoenue atoma TOJIOACHUA B
ITepuoauueckoit
cucTeMe,
3aKOHOB
COXpaHEeHHs
MacChl BELIECTB
WUTIOCTPUPOBATh - YCTHBIN ONPOC
XuUMHYECKas bubmumoreka [IOK B3aUMOCBSI3b -pereHue
3.2 CBSI3b. 8 https://m.edso0.ru/7f4183 = OCHOBHBIX NPaKTUKO-
OKuCIUTENBHO- ic XUMHYCCKUX OPHEHTHUPOBAHHBI
HOHSATHI u

X 3aga4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTEILHEI
€ peakIuu

IIPUMCHATH OTH

MTOHSTHS npu
OTIFCaHUHU
BEHIECTB W  UX
MpEeBpaILCHUH;

bu6mmoreka [JOK
Hroro no paszneny 15 https://m.edsoo.ru/7f4183
7c
bubmuorexa [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4183
7c
OBIIEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME
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9 KUIIACC

KoymuecTso yacos DJIeKTPOHHBIE Crucok uroroseix Crocod oueHkH
HaunmenoBanmue
Ne IpakTn (undposbie) IVIAHUPYEMBIX HTOIOBLIX
pa3iejioB H TEM KoHTpoJibHbIE
n/n Bceero yecKue 06p330BaTeJIBHbIe pe3yJabTaToOB C IVIAHUPYEMBIX
IporpaMmmsl paﬁoT],I
paﬁoTbI pecypchl YKa3aHUuEM ITalloB | Ppe3yJjibTaToOB
ux ¢popMHUpOBaAHUA
Pasnea 1. BemecTBo M XuMH4YecKkme peakiun
PacKpBIBaTh CMBICI | - YCTHBIM OIIPOC
OCHOBHBIX
XUMHNUYECCKHUX
[ToBTOpEHME U TOHATIHH: .
N bu6mmoreka [IOK XUMAYECKUN
yrayOseHue 3HaHu
1.1 5 1 https://m.edsoo.ru/7f 3JIEMEHT, aTOM,
OCHOBHBIX Pa3/IeJoB
g pasit 412636 MOJIEKYJIa, UOH,
Kypca ¢ kiacca KaTHOH, aHHOH,
HPOCTOE BEIIECTBO,
CIIOYKHOE
BEIECTBO,
UIUIIOCTPUPOBATH - YCTHBIN onpoc
B3aMMOCBSI3b -perieHue
OCHOBHBIX IMPAKTHUKO-
OcCHOBHEBIE XUMHUYCCKHUX OPHUEHTUDOBAHHBIX
bubmuotexa [JOK o P P
3aKOHOMEPHOCTHU HOHSTHI M samay
1.2 4 https://m.edsoo.ru/7f o ieraTs TH
XUMHUYECKHUX p
> M IIOHATHA nmpu
peakuuin
OIIMCaHNU BCIIECCTB U
WX TIPEeBpPALICHNN,
bubmuorexa [IOK  cocransars -perenune
DIEKTPOTUTHYECKAS
13 8 1 1 https://m.edsoo.ru/7f = ypaBHCHHA HPAKTHKO-
Adcconnarus. 412636 JNEKTPOJINTHYECKON



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUE

peaKkuu B pacTBOPax

JIHCCOIUAIINN
KHCJIOT, INEJIoueH H
CcoJIcH, TIONHBIE |
COKpamI€HHbIE
YpaBHEHUSI peaKUui
HOHHOT'O oOMeHa,
YpaBHEHUSI pEaKLUi,
TTOATBEPKIATOIITHX
CyIIECTBOBAHHE
TCHETUYECKON CBSI3H
MEXIy BeIIeCTBAMHU
Pa3IMYHBIX KIACCOB;

OpHEHTHPOBAHHBIX
3amaq

Uroro no pazneny 17
Pa3nen 2. HemeTaibl 1 HX COeTUHEHUS
XapaKTepU30BaTh - YCTHBI OIPoC
(omHCHIBATH) -pernieHue
obmiue u MPaKTUKO-
crieruduIeckue OPHEHTHPOBAHHBIX
XUMHYECKUE 3a1a4
O61mas CBONCTBA ITPOCTHIX
XAPAKTEPHCTHKA bubmnnoreka U CJIOKHBIX
2.1 XUMHUYECKHX 4 MOK BEIIECTB,
https://m.edsoo. MOATBEpAKIast
snemeHTOB VIIA- U/ TFA13636 OIICAIE
rpynsbl. ['anorenst npUMepaMH

MOJIEKYJIIPHBIX U
HMOHHBIX YPaBHEHU
COOTBETCTBYIOIIMX
XUMUYECKUX
peaxkuuin



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.2

2.3

OOmas
XapaKTePUCTHKA
XUMHUYECKHX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHUS

Ob6mmas
XapaKTEPUCTHKA
XUMHYECKHIX
aneMeHToB VA-
rpynnsl. A3or,
docdop u ux
COEIIMHEHUS

Bbubanoreka
LHOK

https://m.edsoo.
ru/7f41a636

Bubmnoreka
HOK

https://m.edsoo.
ru/7f41a636

XapaKTepU30BaTh
(omHCHIBATH)
o0mive u
crienuduaeckme
XHMUYECKHe
CBOMCTBa MPOCTHIX
Y CJI0’KHBIX
BEIIECTB,
MOATBEPKAAs
OTHCaHue
npuMepamMmu
MOJIEKYJISIPHBIX H
HMOHHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX
XHUMUYECKUX
peaxkuui
XapaKTepu30BaTh
(omHCHIBATD)
o0ime u
crieruduIeckre
XUMHYECKUE
CBOICTBA ITPOCTHIX
1 CJI0KHBIX
BEIIECTB,
MTOATBEPIKIAS
OTIFICaHuE
npuMepamMu
MOJICKYJISIPHBIX U
MOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX
XUMUYECKUX
peaxkuuin

- YCTHBIN onpoc
IIpakTrueckas
pabora

- YCTHBIN onpoc
-perieHne
IPaKTHKO-
OpUEHTHUPOBAHHBIX
3a1a4



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OPUMEHSATH - YCTHBIH OIpoc
OCHOBHBIE -pelienue
ornepanun NPaKTUKO-
Obrmas MBICITUTETBHOM OPHEHTHPOBAHHBIX
XapaKTCPUCTHKA JIeSITEIIbHOCTH — 3a71a4
Bbubanoreka
XUMUUYECKUX 110K aHAJIN3 U CUHTES,
2.4 anemeHnToB IVA- 8 CpaBHEHHE,
VIieno https://m.edsoo. oBoGwmeHHe
ML YTIIEPOO U
TPYIIIEL. Yriiep ru/7f41a636 i
COEIUHEHUS BBISIBJICHHUC
HPUYMHHO-
CIIEACTBEHHBIX
CBA3EH
Uroro no pazneny 25
Paznea 3. Merajliibl M X COeTHHEHHUS
XapaKTepU30BaTh - YCTHBIH 0onpoc
(omHCHIBATB)
o0ime u
crierupuIecKue
XUMUYECKUE
CBOMCTBA IPOCTHIX
Bbubanorex P
U CIOKHBIX
a [IOK
o BEILIECTB,
3.1 OO01Ie CBOMCTBA METAJLIOB https://m.eds
MOJTBEPKIas
00.ru/7f41a6
=——=——=== ONHCAHHE
36
pUMEPAMU

MOJIEKYJIIPHBIX U
MOHHBIX YpaBHEHUI
COOTBETCTBYIOUIUX
XUMHUYECKUX
peaxkuuin



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IIPUMCHATH

OCHOBHbIE -pelieHue
orepanuu MPaKTHKO-
MBICIIUTEIILHOM OPHUEHTUPOBAHHBIX
Bubnuorex JEATEILHOCTH — 3a1a4
Baxxneinnye MeTauibl U UX a TIOK QHAIIHS T CHITTES,
3.2 16 https://m.eds =~ cpaBHeHHe,
COCHIHCHIA 00.ru/7f41a6 = oboGeHue,
36 CUCTEMATHU3aIIHIO,
BBISIBJICHUC
MIPUYNHHO-
CJIEICTBECHHBIX
CBs3CH
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
UILIIOCTPUPOBATD - YCTHBIN onpoc
B3aMMOCBSI3b -peleHue
BuGmorex = OCHOPHPX TIPAKTHKO-
XUMHYIECKUX OPUEHTHUPOBAHHBIX
BemecrBa u maTepuansl B )KU3HU a HOK MTOHSITHI M 3amau
4.1 3 https://m.eds
YyeJIOBEKa IIPUMCHATH O9TH
00.ru/7f41a6 = oo g mpu
@ OIIMCAaHUHN BCUICCTB U
WX IPEBPALICHU;
Hroro no pazneny 3
bubnnorek
PesepBHoe Bpems 3 a [IOK

https://m.eds
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00.ru/7f41a6
36

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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Ipunoxenne 1.

I'pag¥k KOHTPOJIBLHBIX MEPONIPUATHI 110 YUeOHOMY NpeaAMeTY «XUMMA»

1 yeTBepThH 2 4eTBepTh 3 yeTBepTh 4 yeTBEepTH rox
nepuos
IIPOBEICHUS
OLIEHOYHOI
MIPOLIEAY PbI CEHTI0ph OKTSIOpb HOS0Pb nexabpb sSHBapb | (eBpaib MapT anpenb Mait WUTOT
HeAeIu HeAeIH Hezenu HeAeIH Hezenu Hezenu HeAeIu Heenu HeAeIu 0
qeOHBIN
e N R B R R ER B EE R R E EEE
OcHoBHoOe 00111e€e 00pa3oBaHne
Xumus 8 1 1 2 1 1 2| 4
Xumus 9 1 1 2 1 1 2| 4
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