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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma 1Mo XMMHU Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsS COCTaBJIE€HA HAa OCHOBE TPEOOBAHM K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO 00miero oOpaszosanwmsi, mpencraBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE (QeaepalibHON paboueit
pOrpaMMbl BOCIIMUTAHUS U C YYETOM KOHIICTILMHU MPEroJaBaHusl yueOHOro mpeamera «XuUMHUsS» B 00pa3oBaTelbHBIX opranusanusx Poccuiickoit
denepanyu.

[Iporpamma o XuMuu Aa€T MPEACTABICHUE O LEJSX, 00IIEeH cTpaTernu 00y4eHHs, BOCIIMTAHNUS U PA3BUTHUS 00YJAIOLINXCS CPEACTBAMH YI€OHOTO
peIMeTa, YCTaHaBJIMBAET 00sA3aTENbHOE IPEAMETHOE COJAEpKaHHE, IMPEelyCMATPUBAET pAcCHpelleIeHHE €ro IO KjlaccaM M CTPYKTYPHUpPOBAaHHUE I10
pa3zenaMm M TeMaM MpPOrpaMMbl MO XUMHH, OMNpENENseT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapAaKTEPUCTUKH COACPKAHHS, PEKOMEHIYyEMYIO
MOCIIEAOBATENbHOCT MU3YYCHHS] XMUMHHM C YYETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEN OOyyarolmuxcs, ONpeleNseT BO3MOXHOCTU IpeAMeTa Uil pealu3alid TpeOOBaHUW K pe3yibTaTaM OCBOEGHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOTPaMMbI Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHus, a Takke TPeOOBAHUH K pe3ysibTaTaM OOy4YeHHsS XMMHU Ha YPOBHE IIeJei
U3y4EeHHsI TPEeIMETa U OCHOBHBIX BHJIOB Y4€OHO-TI03HABATENILHON JESITEIbHOCTH 00YYarOIIerocs o OCBOEHUIO Y4eOHOTO COepKAHNUS.

3HaHME XUMHHU CIY’KUT OCHOBOM i ()OPMUPOBAHUS MHUPOBO33PEHUSI O0YYAIONIIETOCs, €ro MpeACTaBIEHUN O MaTepUAIbHOM €IUHCTBE MHUPA,
BOXHYIO POJIb UTPAOT (POPMHUPYEMBbIE XUMHEH TPEACTABICHUS O B3aWMOIPEBPAIICHUSX JHEPIHMA M 00 HBOJIOIMH BEIIECTB B MPHPOJE, O MYTIX
petieHus: TI00aNbHBIX MPOOJEM YCTONYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOW, MHUIIEBOM M IKOJIOTHYECKOM O€301MacHOCTH,
po0JIeM 3/IpaBOOXPaHEHHMS.

N3ydenne xumun:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH s CcaMOpa3BUTHS M (OpPMHUpOBaAHHS KyJIbTYpPbl JIMYHOCTH, €€ oOmedl U (yHKIUOHATBHOU
TPaMOTHOCTH;

BHOCHUT BKJaJl B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUECKUX CLIOCOOHOCTEH 00Yy4aroOLINXCsl, HABBIKOB UX CAMOCTOSITEIbHON YUeOHOM JeATeIbHOCTH,
9KCIIEPUMEHTAIBHBIX M UCCIEI0BATENbCKUX YMEHHH, HEOOXOIUMBIX KaK B MOBCEIHEBHOM KH3HU, TaK U B TPO(HECCHOHATLHOM e TEILHOCTH,

3HAKOMHUT €O CHEeIU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJlbIBAE€T OCHOBBI IIEIOCTHOTO B3IJIsifa Ha €AMHCTBO MPHUPOABI U YEJIOBEKA, SIBISETCS

OTBETCTBEHHBIM 3TarioM B OPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOM IrPaMOTHOCTH 00yUaroIIuXCs;
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crocoOCTBYeT (hOPMUPOBAHHUIO LIEHHOCTHOI'O OTHOMIEHUS K €CTECTBEHHO--HAYYHBIM 3HAaHUSAM, K IPUPOAE, K UEIOBEKY, BHOCUT CBOW BKJaJa B
IKOJIOTHUECKOE 00pa30BaHUE 0OYUAIOIINXCS.

JlanHble HampaBieHUs B 00y4YeHHH XMMHUHU 00€CIeUnBAIOTCS CIEU(PHUKON COAEp KaHUsI YIeOHOTO MpeMeTa, KOTOPbIA SBISIETCS MeJaroru4ecku
a/IalITUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HayKH XMMMHU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO O0IIero oOpa3oBaHHs OPHEHTUPOBAH HAa OCBOEHHE OOYUYAIOUIMMHUCS CHCTEMbl NEPBOHAUYAIBHBIX MMOHSATHH
XMMHHU, OCHOB HEOPTaHHMYECKOW XUMHUHU M HEKOTOPHIX OTACIHHBIX 3HAYUMBIX TIOHSATHIA OPraHUYeCKON XUMHU.

CrpykTypa cofep:kaHusi IporpaMMbl IO XUMHH c(hopMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOAX0/a K €€ n3ydeHnuto. CozepikaHue CKIIAAbIBACTCS U3
CHCTEMBI MOHATHH 0 XMMUYECKOM JIEMEHTE M BEUIECTBE U CHUCTEMbl MOHATHH 0 XUMU4ecKoil peakuuu. O0e 3TU CHUCTEeMbl CTPYKTYPHO OpPTaHU30BaHbI
10 IPUHIUITY I1OCJIEA0BATENLHOIO PA3BUTHS 3HAHUH HA OCHOBE TEOPETUUECKUX MPEICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4EHHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBA3H;

— MPECTaBIEHUH 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEILIECTB B PaCTBOpAXx.

TeopeTnueckre 3HaHHUS pacCMaTPUBAIOTCA HA OCHOBE AMIIMPHUYECKU IMOJYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT
OJTHOTO YPOBHSI K JJPYTrOMY, BBITIONHSS (DYHKIIMK OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BOZMOKHOCTEH MPAKTUIECKOTO PUMEHEHUS
HOJY4YEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHne MporpaMmbl MO0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABIECHUS O XMMHYECKOW COCTAaBIIAIOLICH HAaydyHOW KapTHHBI MHpa B
JIOTUKE €€ CHCTEMHOH MpUpPOJbl, IEHHOCTHOTO OTHOIIEHUS K HaydHOMY 3HAHMIO M METOJAaM IO3HaHUs B Hayke. M3yueHue XWMHUU MPOUCXOIUT C
MPUBIICYCHHEM 3HAHUM U3 paHee N3y4eHHBIX YUeOHbIX mpeaMeToB: «OKkpyskaromuil Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kiacey.

[Ipy wu3yyeHHMM XMMHUU TPOUCXOAUT (OPMHPOBAHME 3HAHUNA OCHOB XHMMHUYECKOH HayKM Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPaKTUYECKOH JEATENIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOHM KyNIbTYphl. 3ajaua y4yeOHOro mpeamMeTa COCTOMT B (hOPMUPOBAHUU
CHCTEMBbl XMMUYECKHUX 3HAHUN — BayKHEHIINX (PaKTOB, HOHATHUM, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYITHBIX 0000IEHNI MUPOBO33PEHYECKOTO
XapakTepa, s3blka HAyKd, B MPHUOOLIEHMM K HAyYHbIM METOJaM IO3HAHMS NPH M3YyYEHHUU BEIIECTB U XMMHUYECKMX PEaKUMH, B (pOpMHUPOBaHUM U
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pa3BUTHH TI03HABATEIILHBIX YMCHUH M UX NPUMEHCHUU B Y4EOHO-TIO3HABATEILHOW M Y4EOHO-HCCIICIOBATEIBCKON JIESTEILHOCTH, OCBOCHHH MPaBUII
0€e301acHOTr0 0OpaIlIeHus C BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Ipu u3yyeHN XMMUU Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus BaXKHOE 3HAYCHHUE TPHOOPEITH TaKHE 1ENH, KaK:

— (opMupoBaHHE HMHTEIICKTYAIBHO DPa3BHTOH JIMYHOCTH, TOTOBOH K CaMOOOpPA30BaHHIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHHSATHIO
pEIIeHHIA, CIIOCOOHOH alalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

— HampaBICHHOCTh O0YYEHHUS HA CHCTEMAaTHYECKOE MPHOOIICHNE 00yJalomUXCsl K CAaMOCTOSATEILHON MTO3HABATEIILHOMN JIeATEIbHOCTH, HAYIHBIM
METO/aM MO3HaHUs, POPMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHMMUU;

— obecrieueHe yCIOBUH, CIIOCOOCTBYIONIMX MPUOOPETCHUIO 00YYAIOIIUMICS OIbITa PA3HOOOPA3HOW JIEATEILHOCTH, TIO3HAHUS U CAMOIIO3HAHMS,
KJTFOYEBBIX HABBIKOB (KITFOYECBBIX KOMIICTEHIIHI ), UMEIONIMX YHHUBEPCAILHOE 3HAYCHHUE JUTSI PA3JIMYHBIX BUJIOB JICATEIILHOCTH;

— (opmupoBanue o06mel (yHKIIHOHATHLHOM M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHITH W OILEHUBATH SIBIICHUS
OKpYyZKaromero Mmupa, UCIoJib3ysa 3HaHUA U OIIBIT, ITOJTYYCHHBIC IPU U3YUCHUH XUMUH, IPUMCHATH UX ITPHU PCIICHUU HpO6JICM B HOBCGILHCBHOfI JKU3HU U
TPYIOBOH AESITETHbHOCTH;

— (hopmupoBaHNe y 00yYarOMIMXCS T'YMaHUCTUYECKUX OTHOIIECHWH, MTOHUMAaHUs IEHHOCTH XMMHUYECKUX 3HAHUU A BBIPAOOTKU DKOJIOTHUYECKU
1eJIeCO00PA3HOTO MOBEACHHS B OBITY M TPYJIOBOU JCSITEILHOCTH B IIEJISIX COXPAHECHUS CBOETO 37I0POBBS M OKPYKAIOIICH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBALIMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HAa OCHOBE YCBOCHUS OOIIEYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MTPO(MUIIS M HAMIPABICHHOCTH JANTbHEHUIIIEr0 00yUeHUsI.

OO1ee yKcno 4acoB, OTBEAEHHBIX IS U3YYCHHs] XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
4acoB (2 yaca B Hezlenmo), B 9 kiaacce — 68 yacos (2 gaca B HEZEIIO).

[Tporpamma peanusyeTcs ¢ UCIIOIb30BaHNEM 000py/IOBaHHUS IICHTPA €CTECTBEHHOHAYYHON U TEXHOJIOTUIECKON HANpaBlIeHHOCTH «Touka pocTay.

COJAEPXAHUE OBYYEHUS
8 KIIACC

HCpBOHa‘IaJTI)HBIe XHUMHUYCCKUEC ITOHATHUA



[Ipeamer xumuu. Ponb XMMUM B )KM3HU 4YelloBeKa. XMMHs B cucteMme Hayk. Tena u BemiectBa. dusmyeckue CBOMCTBA BELIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHATHE 0 MeTO1aX MO3HAHUS B XUMHH. YUCThIC BelecTBa U cMecH. CriocoObI pas/ieieHusi CMECEH.

ATOMBI U MOJIEKYJIbI. XMMHUUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JeMEHTOB. IIpocThie M crokHble BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYeHHeE.

Xumuyeckas ¢popMmyia. BageHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAS aTOMHAsi Macca.
OTtHOcuTeNbHAs MOJIEKYJIsIpHAsi Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH.

KommuectBo Bemectsa. Moisb. Mossiprass macca. B3auMOCBsI3b KOJIMYECTBA, MACCHl M YMCIA CTPYKTYPHBIX €IUHHUIl BeuiecTBa. Pacuérel mo
dbopMynaM XUMUYECKUX COCTUHEHUN.

Ousnyeckue U XUMHUUYECKUE sBICHUS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPaHEHUS MAacChl BEUIECTB. XMMHUYECKHE YpPaBHEHHS.
Knaccudukanus XuMu4ecKkux peakuuii (CoeTMHeHNS, Pa3IOKEeHHS, 3aMEICHIsI, 0OMEHa).

XUMUYECKUI SKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H, MpaBuIamMu paboThl B JabopaTtopun U mpuéMamMu oOpalieHus ¢ J1abopaTOPHbIM 000pyI0BaHHEM, H3yUECHUE
U omucaHue (PU3MUECKUX CBOMCTB 00pa3lioB HEOPraHMUECKHUX BEIIeCTB, HaOmoAeHne (pru3nueckux (TIaBIeHHe BOCKa, TasHUE JIbJia, PaCTUpPaHU e caxapa
B CTYIIKE, KUTICHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBUE MeJla C KHCIOTOM)
SIBJICHHM, HAOJI0/IEHNE U OTTMCaHUE TTPU3HAKOB MPOTEKAHMSI XUMHUECKUX PEaKIHil (pas3ioKeHHe caxapa, B3auMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (ll) mpu marpeBanuu, B3auMoaencTBUE keneza ¢ pactBopoM conu Meau (1), usyuenue cnocoboB pazaeneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, GUILTPOBAHKE, BHITIAPUBAHKE, TUCTUILISAIUS, XpoMaTorpadus, MPoBeIeHue OUUCTKHA TTOBAPEHHOU COJIM, HAOIOICHUE U
OTIMCaHue PEe3yJbTaTOB MTPOBEACHUS OTBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACCHI, CO3/TaHNE MOCIICH MOJIEKYI (IIIapOCTEPKHEBBIX).

Baxueiire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopon — 3JeMEHT W MpocToe BemlecTBO. HaxokJeHuwe Kuciaopoja B Mpupoie, (pU3ndecKkue u
XUMHYECKHE CBOMCTBA (peakuuu ropenus). Okcunbl. [Ilpumenenue kucnopoaa. CrocoObl MOTydeHHs] KHCIOpoia B 1a00paTopuu M MPOMBIIIJICHHOCTH.

Kpyrosopot kucnopona B mpupojie. O30H — asIoTporHas MoAU(pUKAIHS KUCIOPOAa.



TermoBoil 3pdexT XuMHUUECKON peakluu, TEPMOXMMHUYECKHE YPaBHEHHUS, SK30- U SHAOTEPMUYECKHE DPEaKIHUH. TOIUIMBO: yrojib W MeETaH.
3arpsi3HEHUE BO3/lyXa, yCUIICHHE TapHUKOBOTO 3((dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopox — snemeHT u mpoctoe BemecTBo. HaxoxkeHne Bogopoja B MpHpoJe, GU3NIECKUE U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydeHusi. Kucinotsl u comnu.

Monsipablit 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BoJbl. Boga kak pactBopureinb. PacTBopsl. HackllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B BOJE.
MaccoBast 10J1s1 BellecTBa B pacTBOpe. XUMHUECKHe cBOICTBa BoJbl. OcHOBaHMs. Poib pacTBOPOB B IPUPOJIE U B )KU3HU YesoBeKa. KpyroBopoT Bojibl B
npupoJe. 3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus neopranndeckux coeaunenuii. Oxcuapl. Knaccudukanus okcuaoB: coneodpasyroniue (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. HoMenkinatypa okcu1oB. @usnueckue 1 XUMUYECKUE CBOWCTBA OKCUA0B. [lomyuenue okcuios.

OcHoBanus. Kiaccudukanus ocHOBaHUM: IIENOYM M HEpacTBOpUMbIE OCHOBaHUS. HoMeHknaTypa ocHoBaHMi. PU3MYECKHME U XUMHUYECKHUE
cBoOMcTBa OCHOBaHUU. [loirydeHre oCHOBaHUM.

Kucnotsl. Knaccudukarus kucinor. Homenknarypa kucinor. @usndeckue U XMMHUUECKUE CBOMcTBa KucioT. Pan aktuBHocTH MetayuioB H. H.
bekerosa. [loryueHne Kucior.

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cBorictsa coieil. [lonyuenue cone.

['eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPIraHUUYECKUX COEANHEHUMN.

XUMUYECKUN IKCIIEPUMEHT:

KayeCTBEHHOE OIpe/ieJIeHHe COJIep KaHUs KUCIOpOoJa B BO3JyXe, MONy4YeHHE, cCOOMpaHue, pacro3HaBaHHE W H3y4eHHE CBOMCTB KHCIOpOAa,
HaOJII0/IeHUE B3alMOJEHCTBHS BEIIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS U INpEKpallleHus ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB M OIMCaHHE MX CBOWCTB, MOJYy4YEeHUE, COOMpaHHe, paclio3HaBaHHe M M3y4YeHHE CBOMCTB BOJOpOAa (FOpeHHe), B3aUMOJeHCTBUE BOIOPOJA C
okcuoM Meau (Il) (BO3MOXKHO HCHOJIB30BAHME BHIEOMATEPUANIOB), HAOIIOJCHHE OOpa3llOB BELIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C Pa3IMUHON PACTBOPUMOCTHIO, MPUTOTOBIICHHWE PACTBOPOB C ONPEACIEHHOW MAcCOBOM J0JIed pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOJbI C METANIaMU (HAaTpUeM M KaibIlieM) (BO3MOXKHO HCIIOJIb30BaHHE BHUICOMATEPHAIIOB), MCCIEIOBaAaHUE 00pPa3IoB
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HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOJNIOACHHUE HW3MEHEHHS OKPACKH HWHIMKATOPOB B PAacTBOpax KHUCIOT W IIEJIOYEH, H3YYCHHE
B3aumojeiictBusi okcuga menu (1) ¢ pactBopoMm cepHOIl KUCHOTBHI, KUCIOT C METaUIaMH, pEaKIUi HEeUTpaau3aluu, MOJIYyYeHHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOTO METauia JIPYTHUM H3 pacTBOpa COJIM, PELICHHE SKCIHEPUMEHTAIBHBIX 3a/lad N0 TeMe «BaxHedmue Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux siaeMeHToB J[. M. MenneneeBa. CtpoeHue aTtomMoB. XUMHUYECKas CBS3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH

[IepBbie TOMBITKH KiIAaCCU(UKAIMKM XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O Tpymnmax CXOAHBIX DJIEMEHTOB (IEJIOYHBIE U IIEIO0YHO3EMENbHBIC
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCU/IBI.

[Tepunonnueckuii 3akoH. [lepuoanueckas cucreMa xumudeckux snemeHToB /1. M. MenneneeBa. KopoTkonepuoaHas u JIMHHOTIEpUOAHAS (GOPMBI
ITepuonnueckoit cucrembl xumuuyeckux anemMeHtoB . M. MenneneeBa. Ilepuoasl u rpymmbl. OU3HUECKUN CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB
MEpUOJa U TPYIIIbI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aToMHBIX siaep. M3otombl. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX O000JOYEK aTOMOB MepBbIX 20 XUMHYECKUX
aneMeHTOB Ilepuoanueckont cucremsel 1. . Menaeneesa. XapakTrepucTUKa XMMHAYECKOTO 2JIEMEHTA I10 €ro MOJ0XKeHUI0 B [lepuoanueckon cucreme /1.
W. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METATHYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYyIMIaM U IIEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUSL Hayku U npaktuku. I. 1. MenneneeB —
YUEHBIN U TPAKIAHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (TOJIIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTh XUMHUIECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE peakinu. [Iporieccsl OKucaeHus: 1 BOCCTaHOBJICHUSA. OKUCITUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN IKCIIEPUMEHT:

u3ydeHrue oOpa3I[OB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJACHCTBHE THAPOKCHAA IIMHKA C PACTBOPAMHU KHUCIOT W IIeJOYel, MpoBeIeHue
OTIBITOB, WJUTFOCTPUPYIOITUX MPUMEPHI OKHUCIIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TOPEHUE, PEAKITUU PA3JI0KEHUS, COSTMHEHUS ).

MexnpenMeTHbIE CBA3U



Peanuzanus MeXInpeIMETHBIX CBs3ed MpU H3yYEHUU XUMHUHU B § Kilacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-
-HaY4HbIX [TOHATHUH, TaK U NOHITUH, SBJISIOUIMXCA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIC TOHSATHS: HAyYHbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJIM3, CHHTE3, Kiaccu(UKalus, MEepUOJUYHOCTS,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJITTUPOBAaHUE, U3MEPEHNE, MOJIEIIb, SIBJICHHE.

®du3nka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOMbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUNA 3apsl, BEIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3, PU3MUeCKUe BETHUNHBI, €IMHUIIBI H3MEPEHHS, KOCMOC, TUTaHEeTHI, 3BE3161, COHIIE.

Buonorus: porocuntes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPO/IbI, IOJIE3HBIE UCKOMIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemtecTBo 1 xumuueckas peaxuus

[Tepuoanueckuii 3akon. [lepuoanueckas cucreMa xumudeckux nemeHToB J. . MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX IMEPUONOB, KaJlMs, KajblMs M UX COCIAMHEHUH B COOTBETCTBHM C IIOJIOKEHHUEM DJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUJIbI XUMUYECKON CBSA3H. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIMYECKON
PEemETKY U BUJIa XUMUYECKOU CBS3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COEAMHEHNN, TEHETUYECKAsl CBSI3b HEOPIaHUUECKUX BEILECTB.

Knaccudukanus XMMHUUECKUX peakUuid MO pa3iMyHbIM MpHU3HaKaM (TI0 YHMCIy U COCTaBY YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo M3MEHEHUIO CTENEeHEeW OKUCIEHHUS XMMHUYECKUX AJIEMEHTOB, O OOpaTUMOCTH, MO YYacTHIO KaTalnu3aTropa). DK30- U IHAOTEPMUUYECKUE
peaKuy, TEpPMOXUMHUYECKHIE YPaBHEHUS.

[lonarue o cxopocTH XuMu4eckoil peakuuu. IloHsTHEe 00 OOpaTHMMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOTE€HHBIX U
rereporeHHbIx peakuusx. [lonstue o xaramuse. [loHsTHe 0 XuMHUyeckoM paBHOBeCUH. DaKTOPHI, BIMSIOIIME HA CKOPOCTh XMMHYECKON pEaKIUU U

IMOJIOKCHUE XUMHUYCCKOI'0 paBHOBECHUA.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUHU, SJEKTPOHHBIM OanaHC OKUCIMTEIbHO-BOCCTAHOBHUTEIbHOW peakiuu. CocTaBiieHHUE ypaBHEHUM
OKHCITUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUH C UCTIOIB30BAHUEM METO/Ia AIIEKTPOHHOTrO OaaHca.

Teopust 31EKTPONUTUYECKON AMCCOLMALMH. OJIEKTPOIMTHI W HEIIEKTPOIUThl. KaTnoHbl, aHMOHBI. MexaHM3M JIUCCOLMALMU BEILIECTB C
pa3IMYHBIMH BHJIaMU XUMUYeCKOM cBsi3u. CTeneHb nuccounannu. CuibHbIE U caadble 3JeKTPOIUTHI.

Peakuuu nonHoro o6mMeHa. Y cinoBus NpOTEKaHUsl peaKlMii HOHHOro 0OMeHa, MOJIHbIE U COKpallléHHbIE HOHHBIE YpaBHeHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAHUH U COJICH B CBETE MPEACTABICHUN 00 3JIEKTPOIMTHUECKON aucconnanyu. KadecTBeHHbIe peaknunn Ha HOHBL. [loHATHE O rHIponm3e
COJIEH.

XUMHYECKUH IKCIIEPUMEHT:

O03HAKOMJICHHE C MOJENISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HeMeTaioB (rpaduTa U anmasa), CIOKHBIX
BEIIECTB (XJIOpUA HATPHA), MCCIEAOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUh OT BO3JEHCTBHSA pPa3IMYHBIX (DaKTOPOB, MCCIIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, IpOLEcca AUCCOLMALMM KHUCIOT, LIeoueld U cojiel (BO3MOXKHO HCIIOJIb30BAHME BHJIEO MAaTEpHAJIOB),
IPOBE/ICHUE OIBITOB, WUTIOCTPUPYIOIMX NMPHU3HAKK NMPOTEKaHUs peakluil MOHHOro obMeHa (oOpazoBaHME OCaJlKa, BbIIEIECHHE ra3a, oOpa3oBaHME
BOJIbI), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peaklUuu pasjIoXKeHUs, COEAUHEHHs),
pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KaYECTBEHHBIX PEaKlIUii Ha HOHBI, PEILIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4.

Hewmerannel n ux coennuenus

OO0mrast xapakTepucTHka ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeNeHH OKucieHus. CTpoeHHe U (QU3NUEcCKue CBOICTBa
IPOCTHIX BEIIECTB — TaJIOr€HOB. XMMHUYECKUE CBOMCTBA Ha MMPUMepeE XJI0pa (B3auMOJIeicTBUE ¢ MeTaJUIaMi, HEMETaJUIaMu, 1eJIouaMu). XJIOPOBOJOPO/I.
ConsiHasg KUCI0Ta, XMMUYECKHE CBOMCTBA, MTOIyYeHUEe, TpuMeHeHue. JleiicTBre XJIopa U XJIOpOBOAOPO/Ia HA OPTaHU3M YelIoBeKa. BaykHelme XI0pu bl
U UX HaXO0XJIECHHE B IPUPO/IE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynnbsl. OcoOeHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIe cTeneH: okucieHus. CtpoeHue U pusnueckue
CBOMCTBA IMPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAM(UKALIMK KUCIOpOJa U cepbl. XMMUYECKHe CBoicTBa cepbl. CepoBOaOpO,
cTpoeHue, pusndeckre U XumMuueckre cBoicTBa. OKCUIBI CEPhI KaK MPEACTaBUTENHN KUCIOTHBIX OKcUI0B. CepHas KHCIO0Ta, (U3HUECKUe U XUMUUYECKUe
cBoicTBa (0OIIME Kak MPEACTaBUTENs Kiacca KHCIOT M crenuduueckue). XUMHUUECKHE PEakIMH, JeKallue B OCHOBE IMPOMBIIUICHHOTO CIoco0a

9



noJTyueHus: cepHoit kuciotel. [Ipumenenue ceproil kucinoTel. CoM CepHOM KUCIOTHI, KaYECTBEHHAsI peaklius Ha cyibdar-uoH. Haxoxaenue cepbl u eé
COEIMHEHUH B IpUpoie. XMMHUUECKOE 3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl COEAUHEHUAMHU Cepbl (KUCIOTHBIE T0KIH, 3arPsA3HEHNE BO3/lyXa U BOJIOEMOB),
CHOCOOBI €r0 MPeI0TBPAIICHUSI.

OO61mmas xapakTepucTika 31eMeHToB VA-Tpymnibl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTENIEHU OKUCIECHUSA. A30T, paclipoCTpaHEeHUE B
npupone, pu3nyecKkue U XUMHUECKue cBoiicTBa. KpyroBopor azoTa B mpupoae. AMMHaK, ero (pusnyeckue U XMMHUYECKHUE CBOWMCTBA, MOJYyYECHHUE U
npumMeHerne. Conr aMMOHHS, NX QU3NIECKHE U XUMUUECKHE CBOMCTBA, TpUMeHeHne. KauecTBeHHAs: peakiys Ha HOHBl aMMOHUS. A30THAsI KHCI0Ta, e¢
nosryueHue, (PU3NIecKre U XMMUISCKUE CBOMCTBA (00IIMe KaK MPEACTaBUTENs Kiacca KUCIOT U crenududeckue). Mcnonp30BaHue HUTPATOB U COJICH
aMMOHHSI B KayeCTBE MHHEpaIbHBIX yIOOpeHUil. XUMHUYECKOe 3arps3HEHHE OKPYKAIOLIeH Cpelbl COeNMHEHUSMU a30Ta (KUCIOTHBIE O,
3arpsi3HEHUE BO3/yXa, MOUYBbI U BOA0EMOB). Docdop, amtoTponHsie Moaudpukanuu docdopa, pusudeckue U xumuueckue cpoiictea. Oxeun pocdopa
(V) u pocdopnast kucnora, pusndeckue U XMMHUUYECKHE CBOMCTBA, TIoTydeHHe. Mcnonbp3oBanue GpocdaToB B KaueCTBE MUHEPAIBLHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTIEPOl, aUIOTPOITHbIE
MOIU(HUKALMH, PACIPOCTPAaHEHUE B IPUPOJIE, (PU3UUYECKHe U XUMUUecKue cBoicTBa. Ancopouus. Kpyrosopor yriepoaa B mpupoje. OKCuabl yriiepoaa,
ux (uznyeckre M XMMHUYECKHE CBOMCTBA, JEHCTBHE HA KHUBBIE OPraHU3MbI, MOJIYYEHUE M NMPUMEHEHHUE. DKOJOTHUYECKHE MPOOIEeMBbl, CBSI3aHHBIE C
okcuaoM yriepoga (1V), rumoresza riao0anbHOrO MOTEIUIEHUS KIUMaTa, NAapHUKOBBIA 3(@exT. YronapHas KucioTa W €€ Coilu, UX (PU3MYEecKue u
XMMHYECKHE CBOWCTBA, MONydeHHEe M npuMmeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-uOHBL. Mcronb3oBaHue kKapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIIIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHX yriepona (MeTaH, 3TaH, STUJICH, alleTWJIEH, 3TaHOJI, TJIMLEPHUH,
yKcycHas Kucnota). [IpupoHbie HCTOUHUKU YTTIEBOAOPOJOB (YIroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI UX HepepaboTKu (OEH3UH), UX POJb B OBITY U
npoMbIUIeHHOCTH. [loHATHE O OMOJOrMYecKr Ba)KHBIX BEIIECTBAX: >KUpax, OelikaX, yriaeBoJax — W HUX POJM B KU3HMU ueloBeKa. MarepualibHOE
€MHCTBO OPIraHUYECKUX U HEOPIraHUUECKUX COEANHEHUN.

Kpemuuii, ero ¢pusnveckue 1 XMMUYECKHE CBOWCTBA, MOMyyeHHe U nmpuMeHeHne. CoequHeHus: kpeMHus B npupoze. OOume npeacraBieHus oo
okcuze kpemuus (1V) u kpemuueBoit kucinore. CUIMKaThl, UX MCIOIb30BAaHHE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeillue cTpouTenbHble MaTeprabl:
KepaMHKa, CTeKJIO, LIEeMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30MacHOro NCIOB30BaHUS CTPOUTENBHBIX MaTepUaIoB B MOBCEAHEBHON )KU3HU.
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XUMHYECKUH IKCIIEPUMEHT:

u3ydeHre OoOpa3lloB HEOPraHWYECKHX BELIECTB, CBONCTB COJSHOW KHUCIOTBHI, MpPOBEIEHHE KAaYeCTBEHHBIX pPEAKIUHA Ha XJIOPHI-UOHBI U
HaOJroIeHNe MPHU3HAKOB MX NPOTEKAHUs, OMBITHI, OTpaKarouiue (U3NYeCKHe M XMMUYECKHE CBOWCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3liaMu XJIOPUJOB (TaJION€HUI0B), O3HAKOMJIEHHE ¢ 0Opa3lamMH cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCIOJB30BAHNE BUIEOMATEPUANIOB), HAOIIOACHNE Mpoliecca 0OyTIMBaHUs caxapa MoJ AeHCTBUEM KOHIEHTPUPOBAHHOW CEPHOW KHCIIOTHI,
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOW KHCIOTHI, MPOBEACHNE Ka4eCTBEHHON peaknuu Ha Cynb(arT-noH W HaONIOJeHHE MpH3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (M3WYECKHMMH CBOWCTBAMH a30Ta, (ochopa M HMX COEAMHEHHH (BO3MOXHO HCIIOJIB30BAaHHE BHICOMATEPHAJIOB),
oOpa3uaMu a30THBIX U (ochOpHBIX yI0OpeHuil, mosyyeHue, cooupaHme, paclo3HaBaHUE U U3y4yeHHE CBOICTB aMMHaka, MPOBEJCHUE KauyeCTBEH HbIX
peakuuii Ha MOH aMMOHUS U (ocdar-uoH U U3ydyeHHE NPU3HAKOB MX MPOTEKAHUs, B3aUMOJIEHICTBUE KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCITOJIb30BAaHHE BHCOMATEPUANIOB), M3YUEHHE MOJEICH KpPUCTAJUIMYECKHX pPEmETOK anMasa, rpaduta, QyiiepeHa, 03HAKOMIICHHE C
IPOLIECCOM aJCOPOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YITIEM U yCTPOMCTBOM IpPOTMBOIa3a, MOJIy4YeHHE, cOOMpaHHe, paclo3HAaBaHHUE U
U3y4eHHE CBOWCTB YIJIEKHCIIOrO Ta3a, NMPOBEJEHHE KaueCTBEHHBIX peakiMii Ha KapOOHAT M CHJIMKAT-MOHBl M W3y4€HHE NPU3HAKOB UX MPOTEKaHMS,
O3HAaKOMJICHHE C MPOLYKIMEH CHUIMKATHOW NIPOMBILIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHelline HeMeTalbl U HX
COCTMHEHU Y.

Mertaisl 1 UX COEUHEHUS

OO11ast XapakTepuCcTUKa XMMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX MOJ0XeHUs B [leproanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u crpoeHus aromoB. CTpoeHHe MeTauloB. MeTtalndeckass CBS3b M METaUIMYEeCKas KpUCTAIIMYECKas pemeTka.
DIEKTPOXUMUYECKUN Psil HAPSDKEHUH MeTaIIOB. DU3NYECKre U XUMUYECKHE CBOMCTBA MeTaIuToB. O0IHe criocoOs! mony4deHus MetauioB. [lonaTue o
KOPpPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppos3uu. CriaBbl (CTajb, YyryH, AIOPATIOMUHUN, OpOH3a) M UX NMpPUMEHEHHE B OBITY U
IIPOMBIIIIIEHHOCTH.

[I{esrounble MeTAILIBL: TTOJIOKEHUE B [lepuonndeckoi cucteme XuMu4Yeckux dieMeHToB J. 1. MenzeneeBa, CTpOeHHE UX aTOMOB, HaXOXKICHUE B
npupoze. Pusznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHIbl U TUAPOKCHUIBI HATpUs M Kanud. [IpuMeHeHue Ieno4HbIX
METAJUIOB U X COCIUHEHUN.
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[IlenoyHo3emMenbHbIC METAUIBl MarHuid W Kajplui: nosjoxkeHue B Ilepuomnueckoit cucrteme xumuyeckux snemeHtoB JI. M. Menneneesa,
CTPOCHHE MX aTOMOB, HaXOXkjaAeHHe B mpupoje. Ousnyeckue U XMMUYECKUE CBOMCTBA MarHus M Kajblusa. BaxkHeiue coegMHeHUsT KaJlbliusl (OKCHUJI,
rUApOKcH I, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AntoMunuii: nonoxxkenue B llepuoamdeckoin cucreme xumMuyeckux anemeHtoB [[. M. MenneneeBa, cTpoeHHE aToMa, HaXOXJIECHUE B MPUPOJIE.
®dusnyeckue 1 XMMHYECKHE CBOMCTBA AIFOMUHHUSA. AM(OTEpHBIEC CBOMCTBA OKCHA M THIPOKCHUIA ATFOMUHUS.

Kene3o: nonoxenue B llepmoamueckorn cucremMe xumudeckux siaemeHToB JI. M. MeHneneeBa, CTpoeHHME aToMa, HAaXOXKIAEHUE B IPHUPOJE.
dusnyueckue U XUMUUECKHE CBOMCTBA kere3a. Okcubl, ruapokcuanl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJy4YECHHE.

XHUMHYECKUH IKCIICPUMEHT:

O3HAaKOMJICHHE ¢ oOpa3laMu METa/lIOB U CIUIABOB, UX (PU3NYECKUMH CBOICTBaMH, M3y4YE€HHE PE3yJIbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJa KaJbIUs W HATpUs C BOAOW (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), UCCIICIOBAHUE CBOMCTB MKECTKOW BOJIBI, MPOIIECCAa TOPEHHUS KeJie3a B KUCIOPoe (BO3MOXKHO HCIOIb30BAaHUE BUICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIINil HAa MOHBI: MAarHUS, KalbIIHs, aIFOMUHUS, ITMHKA, xene3a (1) u xenesa (l11), menu (1), Habnronenne u
OMHCAaHHUE TPOIECCOB OKPAIMBAaHUSA TUIAMEHM WMOHAMH HATpUs, Kajdusd W Kalblus (BO3MOXKHO HCIOJh30BAaHUE BHIEOMATEPUANIOB), HCCIEIOBAHUE
aM(}OTepHBIX CBOWCTB THIPOKCHJA ATIOMHHHS U THAPOKCHIA IIMHKA, PEIICHHE YKCIIEPUMEHTAJIbHBIX 3a7ad 1Mo Teme «BakHeimme MeTamibl U ux
COCTMHECHUS».

XUMHS ¥ OKpyXKarouasi cpeia

BemecTBa 1 mMarepuanbl B TOBCEIHEBHOM >KM3HHM ueloBeKa. be3omacHoe MCIoNb30BaHHE BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. [lepBas
MTOMOIIIb MPU XUMUYECKUX 0YKOTAaX U OTPABIICHUSX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYXarouleil cpenbl (IpeneibHas TOMycTUMas KoHLeHTpauus Bemiects, naiee — [1/IK). Pons xumuum B perienun
9KOJIOTHUECKUX TPOOIEM.

XUMUYECKUN IKCIIEPUMEHT:

n3ydeHue o0pasoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

MexnpenMeTHbIE CBA3U
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Peanu3anus MEXIPEAMETHBIX CBA3€H NMpPU HM3YYeHHH XHUMHHU B 9 Kiacce OCYIICCTBISETCS 4Yepe3 HCIOJIb30BaHHE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX HOHHTHﬁ, TaxK U HOHﬂTHﬁ, ABJIAOIUXCA CUCTEMHBIMU JJIS1 OTACJIBHBIX IMMPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O LIUKJIA.

OO0mue ecTecTBeHHO-HAYYHBIC TOHSATHS: HAy4YHBIA (HaKT, TUIOTE3a, 3aKOH, TEOPHs, aHaIM3, CHUHTE3, KiaccuuKaius, MEepPHOIUIHOCTD,
HaOJII0ICHUE, SKCTIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(D(DEKT, TEXHOJIOTHUS, MaTEPUAIBL.

dusnka: MaTtepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/], H30TOIbI, PaJNOAKTUBHOCTD, MOJICKYJIa, JICKTPHUCCKHIA 3apsi1, TIPOBOJHUKH,
HOJYTIPOBOTHUKH, TUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO0, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ia3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaAJlJIN4YCCKasd peHIéTKa, CIIJIaBBbI, (1)I/I3I/I‘ICCKI/IC BCJIMYHHBI, CIUHHULBI U3SMEPCHHA, KOCMHUYCCKOC ITPOCTPAHCTBO, IJIAHCTHI, 3Bé3III>I, COHHHC.

buonorus: ¢oTtocuHTe3, AbIxaHue, Owocdepa, SKOCHCTEMa, MHHEPAIbHbIC YIOOPEHHS, MHKPOIJIEMEHTBI, MAKPOJJIEMEHTBI, MUTATEIbHBIC
BEIIECTBA.

I'eorpadust: atmochepa, ruapochepa, MUHEPaIIbI, TOPHBIC TOPO/IBI, TIOJIE3HBIC HCKOIAeMbIE, TOIUIUBO, BOJHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI ITO XUMHUU HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA30OBAHUSA
JINMUHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOSHHS MPOTPaMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHUsl JOCTUTAIOTCS B X0/1¢ OOYUCHUS XUMUH B €IMHCTBE YUCOHOH U
BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIIMOHHBIMU pOCCI/II\/JICKI/IMI/I COOUOKYJIIbTYPHBIMH W AYXOBHO-HPABCTBCHHBIMH LCHHOCTSAMU,
OPUHATBIMH B OOIIECTBE MpaBWJIaMH W HOPMaMH ITOBEICHHS W CIIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHUS, CAMOPa3BUTHUS M COLMATH3AIINN
o0yJaromuxcs.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOW TO3MTHUBHBIX IEHHOCTHBIX OPHCHTAIMA U
pacuIMpeHue ombITa ISITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTproTHYECKOTO BOCTIUTAHUS:

IICHHOCTHOTO OTHOIIICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACIICANIO, TOHUMAaHHS 3HAYCHUSI XUMUYECKON HAYKH B
KM3HH COBPEMEHHOI'0 OOIIEeCTBa, CIHOCOOHOCTH BIIAJCTh JOCTOBEpHOW HH(MOpMAIel O TEepeOBbIX JOCTHKCHHSIX W OTKPBITUAX MHPOBOH H
OTEUECTBEHHOH XMMHUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOTO BOCITUTAHUSL:
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NpPEACTAaBICHNUS O COLMAIBHBIX HOpMax W IpaBUJaX MEXKIUYHOCTHBIX OTHOIIEHHH B KOJUJIEKTHMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOMW, Y4eOHO-MCCIIeI0BATEeNbCKONW, TBOPYECKOH W IPYrHX BUAAX JESATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM
JeSITEIbHOCTH TPU BBINOJHEHWM YYEOHBIX, MO3HABATENbHBIX 3a]ad, BBIINOJHCHUM XUMHUYECKHX OJKCIEPUMEHTOB, CO3JaHUU YUEOHBIX INPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHMMAaHMIO U B3aHMOIIOMOIIM B IpOIEcce 3TOM yueOHOH e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKH
CBOMX TOBApHUILEH C IMO3UIMHA HPAaBCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

3) IEeHHOCTH HAY4YHOI'O IO3HAHMUSL:

MHUPOBO33PEHUYECKUE IPEJACTABICHUS O BEUIECTBE M XMMHUYECKOM peaklMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKU U
COCTaBJIAIOLME OCHOBY JUI NOHUMaHMs CYHUIHOCTH HAay4HOM KapTHUHBI MMpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJBI,
B3aMMOCBSI351X YEJIOBEKA C MPUPOJHON CPesIoi, O pOJIM XUMHUH B [TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIE HA TIOJYYCHNE HOBBIX 3HAHUU M0 XUMHUH, HEOOXOAMMBIE ISl OOBSICHEHHS HAOII01aeMBbIX TPOILIECCOB H
SIBJICHUI, TI03HABATEIBHOW, WH(POPMAIMOHHON M YUTATENbCKOH KYIbTYPHI, B TOM YHCJIE€ HAaBBHIKOB CAMOCTOSITEIHHON Pa0OTHI ¢ y4EOHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMU CPeJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEepec K OOyYEHMIO U IMO3HAHMIO, JII0003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM M MCCIIe0BATENbCKOM
NEeSITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIE€HHOCTH U YPOBHS 00Y4YEeHMsI B JalbHEHUILIEM;

4) hbopmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370pPOBbIO, YCTAHOBKHU Ha 37J0POBBIH 00pa3 *HU3HH, OCO3HAHHUE MOCIIEACTBUI
U HEeNpUsATHE BPEAHBIX NPUBBIYEK (YHOTpeOJIEHUs alKorojs, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOAECHUS MpaBUI OE30MAaCHOCTH TNPH
00panieHny ¢ XUMHYECKUMH BEIIECTBAMH B OBITY U PEAbHOM KU3HH,

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpeC K MPAaKTUYECKOMY U3YUYEHUIO MPo(deccHii 1 Tpyaa pa3IuuyHOro pojia, yBaXXeHHE K TPYLy M pe3ysibTaTaM TPYAOBOH AeATelIbHOCTH, B TOM
YucIe Ha OCHOBE NMPUMEHEHUS NPEAMETHBIX 3HAHUKA MO XMUMMH, OCO3HAHHBIM BBIOOP MHIMBHIYATbHON TPAeKTOPHU MPOAOJDKEHHs] 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX UHTEPECOB U CLIOCOOHOCTH K XUMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHON NPO(eCcCHOHANBHOM AeSITEIbHOCTU U

pa3BUTHS HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallITUPOBATHCS B MPO(ECCHOHATILHOM cpelie;
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6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAaHUE LIEHHOCTH
3I0pOBOTO M 0e€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M MCHUXHYECKOMY 3]I0pPOBBIO, OCO3HAHHE
LIEHHOCTH COOJIIOACHUS MTPaBUII O€30IIaCHOT0 MTOBECHHUS IPH PadOTe C BEIECTBAMH, a TAKXKE B CUTYallUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KHU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, [TOJy4aeMble IPH U3YYEHUH XMMUH, JUIS PELICHUS 33/1a4, CBI3aHHBIX C OKPYXKAIOLIEH NPUPOIHON CpeIon, s
MOBBIIIICHUS. YPOBHSI DKOJIOTHUECKOW KYJIBTYpBI, OCO3HAHHSI TIIOOAIBHOTO XapaKTepa HKOJIOTHYECKHUX MPOOJIEM U MyTed WX pEeIIeHUs MOCPEICTBOM
METO0B XUMHUH, YKOJIOTUIECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCSI UM B MIO3HABATEILHON, KOMMYHUKATUBHOW M COIIMATILHOM IPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe mMeranpeaqMeTHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMBbIE Uil (POPMHUPOBAHHMS MUPOBO33PEHHMs OOIIEHAyYHbIC TOHATHS (3aKOH, TEOpHS,
NPUHINI, THIOTE3a, (akT, CHCTEMa, MPOIECC, SKCIEPHUMEHT M JIPYroe.), KOTOPhIe MCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpEAMETax U
MO3BOJISIIOT Ha OCHOBE 3HAHMN M3 ATHX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O IEOCTHONW HAYYHOH KapTHHE MHpPA, U YHUBEpCAIbHbBIC Y4eOHbBIE
nericTBus  (TMO3HAaBaTEeNbHBIE, KOMMYHHKATHBHBIC, DPETYISTHBHBIC), KOTOpbIE OO0ECHEeYMBAOT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHMIO U OCYILIECTBICHHUIO YU€OHOH e TeTbHOCTH.

[To3naBaTenbHBIE YHUBEPCATIbHBIC YICOHBIC JCHCTBUS

ba3oBeIe TOrHYECKUE TIEUCTBUS:

YMEHHS HCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBINIICHUS! MPU OCBOCHWU 3HAHMM: PACKPBIBATh CMBICI XUMHYECKUX TOHSTHH (BBLACTATH WX
XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C APYTMMH IMOHATHUSIMH ), UCIIOJIB30BATh MIOHATHUS JUIsl OOBSICHEHUS OTIEIBHBIX (DaKTOB U SBJICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUH JIJISI KITACCH(UKAIIMA XUMAYECKUX BEIIECTB U XMMUYECKUX PEaKIfii, yCTaHABINBATh IIPUYNHHO-CIICICTBEHHBIE CBSI3H
MEXIy 00BEKTaMU U3yYEHHSI, CTPOUTH JIOTHIECKHE PACCYXICHUS (MHAYKTUBHBIE, IETYKTHBHBIE, TT0 aHAJIOTHH ), JeJIaTh BEIBOIBI M 3aKIIFOUCHHUS;

yYMEHHUE MPUMEHSATh B Mpollecce MO3HAHUS MOHATHS (IIPEIMETHBIE U METalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B
XHMHH, TPE0OPa30BHIBATh IIUPOKO MPHUMEHSIEMbIC B XUMUU MOJICIIbHBIC TIPECTABICHHUS — XUMUYECKUH 3HAK (CHMBOJI JJIEMEHTA), XUMHYECKasi popMya

U ypaBHEHHE XMMMYECKOH peakuuu — MpH pelleHHH Y4eOHO-TI03HABATENIbHBIX 3a7ad, C yYETOM OSTUX MOJENbHBIX IPEACTABICHUI BBIABIATH U
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XapaKTEePHU30BaTh CYIIECTBEHHBIE TPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XUMHUYECKUX PEAKLUii, BBIABIATH OOIIIE 3aKOHOMEPHOCTH,
NPUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEYNS B M3y4aeMbIX IPOIIECcCaX U SIBICHUSX.

BasoBbie uccnepoBaTenbCKue NEHCTBUA:

YMEHHE HCIOJIb30BaTh MIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHHUS THITOTE3bI
10 IPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

nproOpeTeHne OIbITa 10 IJIAHUPOBAHUIO, OPTaHNU3ALUH U MPOBEJICHUI0 YICHHYECKHX SKCIIEPUMEHTOB, YMEHHE HA0II0OIaTh 32 XOJIOM IPOLecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIHPOBATH OOOOMICHUS W BBIBOJABI IO pe3yjbTaTaM NPOBEAEHHOTO ONBITA, MCCIECIOBAHUSA,
COCTaBJIATH OTYET O MPOAETaHHOH padorTe.

Pabota ¢ nadopmanmei:

yMEHHUE BBIOMPATh, aHAJTU3UPOBATh W MHTEPIPETUPOBATh MH(POPMAIMIO pa3IMYHBIX BUIOB M (POPM MpEACTaBICHUS, MOIy4aeMyI0 M3 Pa3HBIX
HCTOYHUKOB (HAyYHO-TIOMYJISIpHASL JIMTEpaTypa XUMHYECKOTO COJAEp)KaHUs, CIPABOYHBIE MOcoOWs, pecypchl MHTepHETa), KPUTHUYECKH OICHHBATH
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE TPUMEHSATh pa3IMyHble METOABl M 3alpOChl MpPU MOMCKE M OTOOpe MHGPOpPMALMU U COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAUMBIX IS
BBITTOJIHEHHUST y4eOHBIX W TIO3HABATEIBHBIX 3a7ad ONPEACIEHHOTO THIIA, MPHOOPETEHHE OMbITa B 00JACTH HCIOJIB30BaHUSA HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJCHHE KYJIbTypOW aKTHBHOTO HCIIOJNB30BAaHMS PA3IMYHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOMPATH
ONTUMAaJIbHYIO (popMy MpesacTaBiIeHus] HHPOPMALUU U WILTIOCTPUPOBATh pelllaeMble 3a/1a4l HECI0KHBIMU CXeMaMH, AUarpaMMaMu, ApYruMH popMaMu
rpaduKy 1 UX KOMOMHALUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATH B MpoIlecce yU4eOHOM U NCCIIEOBATENLCKON IEITETFHOCTH HH()OPMAIIHIO O BIMSHUAU TPOMBIIIIICHHOCTH,
CEITbCKOTO X03SIMCTBA M TPAHCTIOPTA HA COCTOSIHHE OKPY KaIOMIel IPUPOIHOMN CPEIBI.

KommyHuKaTHBHBIE YHUBEpCAbHbIE ydeOHbIE I1EHCTBUS:

YMEHUS 3aJlaBaTh BOINPOCH! (B XOjA€ nuayiora W (WJIM) JUCKYCCHM) IO CYIIECTBY OOCYXJaeMoW TeMbl, (pOopMyTupoBaTh CBOU MPEIIOKECHUS

OTHOCHUTCIIBHO BBITIOJITHECHHUA Hp@,l'[J'IO)KCHHOfI 3aJa4u,
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YMEHUS NPEACTaBIATh NOJYYEHHBbIE PE3Yy/IbTaThl NO3HABATEIBHOW IESITEIbHOCTH B YCTHBIX M IUCbMEHHBIX TEKCTaX; JAejaTh IMPE3eHTalUI0
PE3yabTaTOB BBHIIOIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (JIaO0OpaTOPHOTO OTBITA, JJA0OPATOPHON PAbOTHI MO UCCIICAOBAHUIO CBOMCTB BEUIECTB, y4EOHOTO
MIPOCKTA);

yMEHUsl y4eOHOro COTPYAHHUYECTBA CO CBEPCTHMKAMU B COBMECTHOH IO3HABAaTEIbHOM M HCCIEA0BATEIbCKOW AEATENbHOCTH IPU PEIIEHUH
BO3HHMKAIOIIMX NpoOJeM Ha OCHOBE ydéra OOLIMX HMHTEPECOB M COIJIAaCOBAaHUS MO3MLMN (0O0CYyXkIeHUsi, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBI,
KOOPJAWHAIIMS COBMECTHBIX JICHCTBUH, ONpeIeTICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBa BBHITIOJHEHHOW PadOTHI U IpYyTHe).

PerynsaTuBHble yHUBEpCaIbHbIE yUeOHbIE AEUCTBUSL:

YMEHHUE CaMOCTOSITEIbHO ONpPENeNATh LEeIH JeSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBATH M IPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JAEATENBHOCTb, BbIOMpaTh Hanbosiee 3((eKTUBHBIE CIIOCOOBI pelleHUs Y4eOHBIX M MO3HABaTEJIbHBIX 33]ad, CaMOCTOSATEIIBHO
COCTaBJISITh UM KOPPEKTUPOBATh NPEIOKEHHBIN aIrOpPUTM JIEHCTBUM NP BHIIOJHEHUM 33JaHUM C y4ETOM IOJIy4Y€HHUsI HOBBIX 3HAHUI 00 M3yuyaeMbIX
00BEKTAX — BCIICCTBAX U PCAKIHAX, OUCHUBATHL COOTBCTCTBUEC ITOJYUCHHOTO PE3YyJibTaTa 3asBICHHON aejr, yMCHUC HCIIOJIb30BaTh W aHAJIM3UPOBATH
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUU 3a1aHUM.

INPEAMETHBIE PE3VIJIBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COJEpKaHUs, YCTAHOBJIEHHOIO JIaHHOU (henepaabHON paboyeil mporpaMMoii,
BBIJICJISIFOT: OCBOCHHBIE 00YJaIONTUMUCS HAay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI IEUCTBHM, crienu(puuecKue I MpeAMETHON 00acTu «XUMUS», BUIbI
JEeSITeBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHMSI, €r0 HHTEPIPETalMy, TPeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K koHI1y 00y4eHus B 8 kiiacce mpeaAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHHIA:

® pacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHIA: aTOM, MOJIEKYJIa, XUMUYECKUI DJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMEChH

(omHOpOIHAS M HEOJHOPOIHASA), BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHAs M MOJIEKYJsipHas Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJS XUMHYECKOro JJIEMEHTa B COEJUHEHUHM, MOJSPHBIH O00BEM, OKCHUJ, KHCIOTa, OCHOBaHHE, COJb,
OJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHUCICHUA, XUMHYCCKasd PpCaKIu, KJ'IaCCI/I(l)I/IKaHI/IH peaKuHﬁ: pC€aknun COCAWHCHHA, PCaKIUN

pa3oKEHUs, PeaklMu 3aMELICHUs, peaklu OOMEHa, JK30- U JHIOTEPMUYECKHE PEaKIMH, TEIUIOBOM >(PQeKT peakuuu, sapo aToma,
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JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paanyc aToMa, XUMUYecKasl CBsI3b, OJISIPHAs U HEMOJISIpHAasi KOBaJIGHTHAs CBSI3b, HOHHAS CBA3b,
MOH, KaTHOH, aHHOH, PAaCTBOP, MAaccoBasi J0JIsl BellecTBa (IIPOLICHTHAs! KOHLIEHTpAIlUs) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHSTh 3TU MOHITUS IIPH OIMUCAHUH BELIECTB U UX MpPEeBpallleHU;
UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBiIeHUs (POPMYIT BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIuil;

ONpeeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OHMHAPHBIX COCIWHEHUSX, CTENEHb OKHCIICHHS JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
MPUHAJJISKHOCTh BEIIECTB K ONpEACNEHHOMY Kiaccy COEOUHEHHH Mo ¢opmynaMm, BUA XUMHYECKOW CBs3M (KOBAJCHTHAas U WOHHAs) B
HEOPTraHWYECKUX COCTUHECHHUSIX;

packpbiBaTh cMbica [lepuogumueckoro 3akona [I. M. MenzgeneeBa: AeMOHCTpUPOBATh MOHMMAHUE MEPUOJUYECKON 3aBHUCHMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT WX ToJIokeHUus B [lepmonuueckod cucTeme, 3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO y4eHUSs, 3aKOHa ABOTaIpo;

OTMHUCBHIBATh U XapaKTepu3oBaTh TaOMM4Hyt0 (opmy [lepuomnueckoid CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB: pPa3jIMYaTh TMOHSTHUS «TJIaBHAs
noarpynna (A-rpynna)» u «mobouHas noarpynna (b-rpymnma)y, mansie u Oonbline Nepuobl, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabnmuue «llepuonnueckass cuctema xumudeckux snemeHToB J[. V. MenpaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00Iee YNCIIO 3JIEKTPOHOB U PaCIpeielIeHHE UX 110 3JIEKTPOHHBIM CIIOSIM);

KIACCU(UIIMPOBATh XMUMHUUYECKHUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMHUYECKHE peakliud (M0 YUCIY UM COCTAaBYy YUYacCTBYIOIIMX B
peaKIu BEIIECTB, MO TEII0BOMY dh(exTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB pA3IMYHBIX KJIACCOB, TMOATBEpPXkAas OMHCAHUE MpPUMEpaMH
MOJIEKYJIIPHBIX YPAaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA,

MPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOT'O COCTaBa, BOBMOYKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPALLECHUN B
pPa3IUYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (opMyIie

COEIMHEHUS, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOM PeaKIuu;
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OPUMEHATh OCHOBHBIC OIEPALUU MBICIUTEIILHOW JESITeIbHOCTH — aHajJhu3 M CHUHTE3, CpaBHEHHE, O00OIIEHHE, CHCTEMaTH3alHIo,
KJIaCCU(PUKALIMIO, BBISBICHUE MPUYUHHO--CIEICTBEHHBIX CBSI3€H — Ui M3yUeHUs CBOWCTB BEILECTB M XUMHUYECKUX PEAKIIHI, €CTeCTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOIIOACHUE, U3MEPEHHUE, MOJICTUPOBAHKE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN);

CJIeI0BaTh MpaBUjIaM MOJb30BaHUs XUMHUECKON MOCYA0M U 1a00paToOpHBIM 000pYIOBaHUEM, a TAKXKE MPpaBUIaM OOpalIeHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIHSIMH TI0 BBIIOJHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OTBITOB IO MOMYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C ONpEAEHEHHOW MacCOBOM J10jiell PAcTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U
MPOBOAUTh XHMHUYECKHE SKCIEPUMEHTHI [0 PACMO3HABAHHIO PACTBOPOB IIeNoYeid M KUCIOT C MOMOIIbI0 HMHIUKATOPOB (JaKMycC,

dbeHondTanen, METHIOPaHK U IPYTHeE).

K koHIry o0y4yeHus B 9 Kitacce MpeIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHINA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUN: XMMHUYECKHI HJIIEMEHT, aTOM, MOJIEKYJda, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTH, DJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHCICHHUS, XUMUYECKas PEeaKI[us, XUMHUYECKas CBs3b, TEIJIOBOM
3 dexT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOpP, DIEKTPOJUTHI, HEIJIEKTPOIIUTHI, FIEKTPOJIUTHYECKAs AUCCOLMAIINS, PEAKIIU UOHHOTO
oOMeHa, KaTanu3aTop, XMMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpAaTUMBIE pEaKIMH, OKHUCIUTEIhHO-BOCCTAHOBHUTEIbHBIC PEAKIUH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHCIECHHE U BOCCTAaHOBIEHHUE, AIJOTPOMHUs, aMPOTEPHOCTh, XMMHYECKas CBS3b (KOBAJECHTHAs, WOHHAs,
MeTaJUIMuecKasi), KpUCTAIUYECKas pPEemIETKa, KOPPO3Us METaIOB, CIUIaBbl, CKOPOCTh XHUMHYECKON peaKIuu, MPEeAeTbHO TOMyCTUMAst
koHueHTpauus [1/IK Beniectsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IMMOHATUHA U IPUMEHSATH 3TH TTOHSATHS TIPH OMMCAHUU BEIIECTB U UX TIPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUUYECKYIO CHMBOJIHUKY ISl COCTaBICHUs (POPMYIT BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKITUil;

ONpEeNIEeNATh BaJIECHTHOCTh M CTETIEHb OKUCIICHHS] XUMUUYECKUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K
ompeneNEHHOMY KJIacCy COeAMHEHUW 1Mo (opmyiiaM, BUJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAs, MOHHAs, METAJUTMYECKas) B HEOPTaHMUECKHUX
COCIMHECHUSX, 3aps] WOHA 10 XHUMHYECKOW ¢opMyre, XapakTep cpeisl B BOJHBIX PAcTBOpPaX HEOPTAaHMYECKUX COCTWHEHHUM, THII

KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;
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packpsiBath cMmblca Ilepuonnueckoro 3akona [I. M. MenneneeBa M AEMOHCTpUpOBAaTh €ro NOHHMMAaHHUE: ONHKCHIBATb U XapaKTEPU30BATh
TabanuHyo ¢opmy Ileproanueckoil cuCTEMbl XMMUYECKMX 3JIEMEHTOB: pa3jivyaTh IMOHATHS «TJIaBHas nmoAarpymnmna (A-rpymnmna)» u «1ododHas
noarpynna (b-rpynmna)», Manble W OONbIINE MEPUOMABI, COOTHOCHTH OOO3HAYCHHS, KOTOPbIE HMEIOTCS B MNEPUOIMYECKON Tabmuie, C
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 001Iee YHCIo JIEKTPOHOB U pacrpeeieHue
UX T10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATh OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COEIMHEHHUH B Ipelenax Malblx
HEPUOJIOB U TJIaBHBIX MOArPYI C yUETOM CTPOEHUS X aTOMOB;

KJaccu(puIUpoBaTh XMMHUYECKHE 3JIE€MEHTBl, HEOpPraHMYECKHE BELIeCTBAa, XMMHUYECKHE PEakUuu (MO0 YUCIy M COCTaBy YYacTBYIOILIUX B
PEaKIMU BEIIECTB, [0 TEIIOBOMY 3P (EeKTy, 0 U3MEHEHUIO CTEIEeHEeH OKUCIEHUS! XUMUUECKUX IEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME M cHelu(UUecKre XMMHUYECKHE CBOMCTBAa MPOCTHIX M CIIOKHBIX BELIECTB, NOATBEPXKasi ONUCAHHE
IpUMEpaMHU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPABHEHUS IEKTPOJIMTUYECKON TUCCOLMALINN KUCIIOT, HIEJIOUEH U COJIEH, MTOJIHBIE U COKPAIIEHHbBIE YPAaBHEHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEHMsI peaklnii, MOATBEPKIAOIINX CYIIIECTBOBAHNE TEHETUYECKOM CBSI3U MEK/y BEIIECTBAMH PA3JIUYHbBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIMi MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OalaHca 3TUX PeakLui;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOYKHOCTH NMPOTEKAaHUS XMMHUYECKHUX MPEBPALICHUI B pa3IU4HbIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIF0O XHMHYECKOTOo »JJIeMEeHTa Mo (opmyiie
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHHIO XUMUYECKOH peaKIuy;

coOJro/1aTh MpaBuiIa MOJIb30BAaHHUSI XMMHUYECKON MOCYIO0N U Ja00opaTOpHBIM 000pyIOBaHHUEM, a TaKKe MpaBuiIa oOpalleHHs ¢ BEIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMH IO BBIMOJIHEHHIO J1a00paTOPHBIX XUMUYECKHX OIBITOB I10 MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB

(aMMHaKa U yTIeKUCIIoro rasa);
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MNPOBOAUTL PCAKIHUH, IMOATBCPKIAAOIINC Ka4yeCTBECHHEBIM COCTaB Pa3JIMYHBIX BCUICCTB: PACIIO3HABATH OIIBITHBIM HYTGM XJopuna-, 6p0MI/I,Z[-,
noauna-, Kap6OHaT-, (bOC(baT', CHJIMKAT-, Cy.]'IB(baT', THAPOKCUA-NOHBI, KATUOHBI aMMOHUA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIHUE B
BOJHLIX paCTBOpax HCOPTraHNMYCCKUX BCIUICCTB,

IIPUMCEHATH OCHOBHBIC OIICpallvin MBICITUTEILHON ACATCIIBHOCTH — aHAJIMW3 U CHUHTE3, CPABHCHUC, 0606H_IGHI/I€, CUCTEMATHU3allMI0, BBIABIICHUC
MMPUIUHHO-CJICACTBCHHBIX CBs3CH — AJI1 U3YUCHUA CBOICTB BCIICCTB U XUMHNYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbLI ITO3HAHUSA —

Ha0JII0/IeHUE, U3MEPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K
Ne HaumenoBaHue pa3jieioB U DAMHCCIBO qacollz I JyekTpoHHbIE (HU(POBBIE)
n/n TeM NPOrpaMMbl Bcero OHTPOILHBIC paKTHieckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

Paznen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
1.1 z:i:ifi’;;;;ﬁﬁa; 126:1113’1?;2601(0171 5 2 Enbmiorexa IOK

' P https://m.edso0.ru/7f41837c

JIeSITEILHOCTH YEJIOBEKa

12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazueny 20

Pa3jen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. Ilonsitie 00 6 bu6nuorexa [IOK

' OKCHJIaX https://m.edso00.ru/7f41837c
29 Bognopoa. Ilonsatue o kuciorax u 8 1 bubnuorexa [JOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK

' HEOPTaHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pazueny 30

Pasznea 3. Ilepuoaguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CtpoeHue aroMoB. XUMHYECKAast
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢
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Xumudeckas CBSI3b.

Bbub6anorexa [LIOK
3.2 g;ﬁgﬁiﬁi;lme — 8 1 https://m.edsc%.ru/7f418370
bu6anorexa [IOK
Hroro no pasnemy 15 https://m.edsc%.ru/7f418370
PesepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME

23



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

9 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 0BPA30BATEILHBIC
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHwue U yriydieHne 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeiIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnmnoreka HOK
' XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasIbI M HX cOeTMHEHHS
21 OO11ast XapakTepUCTHKa XUMHYECKUX 4 1 bubnuoreka [JOK
' snemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | o ; Buneresa LOK
' PYIHIBL. 2P https://m.eds0o.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepruCcTHKa XUMUYECKUX
bu6nuorexa [IOK
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 hitps://m.edsoo.ru/7f41a636
COEJIMHEHUS
e | Somp s ; 1 , Bomoenok
' o PYITHBL. poA https://m.edso0.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
Pa3zgen 3. MeTa/JILI M BX COeTUHEHU S
3.1 OO01mIre CBOMCTBAa METAJIOB 4 but6mmoreka [IOK
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https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK

3.2 BaxkHellne METAIUTBI U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusi 4 oOKpysKamomas cpeaa

4.1 BerectBa 1 MaTepuaibl B )XU3HU YEI0BEKA 3 bubmorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Htoro mo pazaeny 3
PesepBHOE Bpemst 3 bubmaorexa LIOK

p p https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

25



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

8 KJIACC

KoaudecTBO 9acoB

ITOYPOYHOE IINTAHUPOBAHHUE

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoxka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ooyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Poiib XuMHM B KH3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas pabora Ne 1 «IIpaBuna
3 paboTel B J1Ta0OpaTOpUM H  HPHUEMBI 1 1 bubnunoreka [JOK
oOparieHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrteie BemectBa U cMecH. CrocoOsl 1 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
S cecelt (m npiicpe owern Tosapenmion 1 ) Bumiorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 AATOMBI 1 MOJICKYTbI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE 3JIEMEHThl. 3HaKu (CHMBOJIbI) 1 bubnnorexka [JOK
XUMUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 g(ﬁ\iiqecig?(;gg;?naa Bca(J)'IceTijI?OCTEe:TIz;T:]; 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIIEMECHTOB
11 OTHOCHTEIIbHAS aTOMHast Macca. 1 bu6mmorexa [{OK
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OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBass 01 XUMHYECKOIO DJJIEMEHTA B bu6mmorexa [IOK
COEIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moub. MousipHas bubmuorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 dusndeckue W XUMHYECKHE  SIBIICHHS. bu6mmoreka [IOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku u YCIIOBHS MIPOTEKAHUsA bubnnorexa [JOK
XMMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH  COXpaHEHHs]  MacChl  BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 BrrunciieHns KOJIHMYeCTBa, MAacChl BEIIECTBA bu6mmoreka [IOK
10 YPaBHEHHSM XUMHUYCCKUX PEAKIU https://m.edso0.ru/ff0d5708
K nuKaI  XUMHYECCKHUX KITAH
18 (CJ(I)?;;/IHq;HHiH pa3no>KeHIifi 3aMEIGJ?e;I/I;I bubmmorexa LJOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 Eflﬁnkn]?)ﬁenniiOMOHocOg6o6meHI/IeyquHHI/I Eubmorexa IIOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHUI
20 Konrponbnas pabora Nel mo  Teme bubnnoreka [JOK
«BerecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — CMECh Ta3oB. TaB B .
21 Kzzi}(;;on —C SEEMCHE}[B?J Hp(é(():’ioi Ben(féigg bubmorexa [TOK
’ https://m.edsoo.ru/ff0d448e
O30H
duznueckun U XUMHYECKH BOMCTB
22 Kuciopeoczna e(peaKuHH OKI/ICeJ'feHI:}I rco;elfne)a bubmorexa [TOK
’ ' https://m.edsoo.ru/ff0d4614
ITonsarue 00 okcumax
II Bl  II HUS KH B
23 J?a60(f}f())a6TOpI/II/I OHYIII/Ie npOMEIJ:J(J)JII):;{IEOCTH bubmorexa LIOK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBolr 3h(dEKT XUMHUUYECKOW PEaKInu, bubmuoreka [JOK
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IIOHATHUC O TEPMOXUMHUYCCKOM YpaBHCHHU,
OK30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TorumBo  (Hedth, yromp W MeETaH).

https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK

25 3arpsi3HEHHWE ~ BO3AyXa,  CIOCOOBI  €ro https://m.edsoo.ru/ffod4cda
MIPEIOTBPALICHUS
26 EIPI?)I;;I:IIZE;?H Hpaizgilpaﬁ;de ’ KI/IIT:nopT:;[/;e bubmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonxopon — 35eMEHT M IIPOCTOE BEIIECTBO. bubnnorexa [HOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue H  XUMHYECKHE  CBOKHCTBA bubmuorexa [JOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo0.ru/ff0d50d2
30 Crnioco6s1 MOJTYYCHUS BOJZIOpO/A B bubnuoteka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3 oo u - codupame soropors Bumiorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEeHHE €ro CBOMCTBY
. . bubmuorexa [JOK
32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
| e o st e B LOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
o | DI o s 7o yarme BuGaonsa LOK
. https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3ndyecKkue U XUMHUIECKHE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHMH. [TousTue 00 bu6mmoreka [IOK
MHJIIKATOpax https://m.edso0.ru/ff0d59e2
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Boz[a KaK pacTBOPUTEIIb. HaCBIH_[CHHBIe n

37 HEHACBILICHHBIE PAacTBOpPBl. MaccoBast 10 bubmorexa LIOK
: https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[Ipaktnueckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHue pacTBOpOB c bubmuorexa [IOK
orpeneIEHHOM MACCOBOU oJIen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KontponbHas pabora Ne2 mo  Teme bubnnorexa [HOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcHOBL: COCTaB, Kiaccudukanms, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
g | mememe s ok B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHu4: COCTaB, KJ1accuukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonmyyenme ©  XMMHYECKHME  CBOMCTBA bubnnoreka [JOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: COCTaB, KIaccupuKanus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpemHue): HOMEHKIATypa, CIOCOOBI bubnmoreka [JOK
MOJTYYCHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX  33/ad MO0  TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChI HEOPraHNYeCKuX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
48 I'eneTndeckass CBA3p MEXAY KIACCaMHU bubnnorexka [JOK
HEOPTaHWYECKUX COSIMHEHHIA https://m.edso0.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3AIU 3HAHUI Eubmorexa LIOK

https://m.edso0.ru/00ad9ch?2
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https://m.edsoo.ru/ff0d67ca
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Kontponbras  pabora Ne3 mo  Tteme

50 "OcHoBHbIE KJIaCChI HEOPraHUYECKUX bubmorexa LHOK
n https://m.edso0.ru/00ad9ela
cOeIMHEHU I
51| xmmerseck snemenmon, Tlommmas 0 sy Buoterca LIOK
: https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
| cwona ot newomon 1 M. Buamoterca LIOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpymimbl, MOATPYIIITHI Eubmorexa IIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SEP. bubnuorexa [JOK
H30Tom5! https://m.edsoo.ru/00ada342
TPOEHHU KTPOHHBIX YeK aToOMOB
55 SCJIGI:)I\SI)GGHTOGB %IZpHI;;quCKOCIf?:J:IZTzMLf I([). I(:I. Bronmozexa LIOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHUYECKOTO 9J1evMeHTa 1o Bubmorexa [IOK
56 ero nojoxkeHuto B Ilepuoguueckoil cucreme httos://m.ed 100adag24
PS://mM.edso0.ru ada
. . MenneneeBa
3navenne Ilepuoamdeckoro 3akoHa A
57 pasButus Hayku U npaktuku. . W bubnuoreka [IOK
MenaeneeB —  y4€HBId, memaror W https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DNEeKTpOOTPULIATETbHOCTh aTOMOB bubnmoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnasg xumMudeckas CBI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas oNsipHAst XUMUYECKas CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMHUYECKasi CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS bu6mmorexa [{OK

30



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC 1 bu6mmorexa [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTEIIH 1 Eggi?ﬁ;i%asg)?ﬁ/o()a db076
65 Kontponbnas  pabora Ned 1o  Tteme 1 bubmuorexa [JOK
«CtpoeHue atoma. XMMUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit YPOK. O60061eHne u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHblit YPOK. O60061eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 Pe3epBHbIi YPOK. O06006111EH1E u 1 bu6mmoreka [IOK
CHCTEMAaTH3AIMS 3HAHHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoauuecTBO 4acoB

DJlIeKTpoHHbIe U (pOBbIE

Ne Tema ypoka K 1 Hata o0pa3oBaTe/ibHbIE
/i Yp Beero OHTPOJIbHBbIE PaAKTHYECKHE H3ydeHus P
padoThI padoThI pecypcbl
[Tepuonuueckuii 3akoH. Ilepuomnueckas
1 CI/IEFCMI; XUMHUYECKUX BHGMEFHTOI]; I N 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
2 XI/IMI/I‘IGCKEIX 3JIEMEHTOB TEPBBIX TPEX 1 bubmorexa [IOK
p p https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanms u HOMEHKJIaTypa bu6mmoreka [IOK

3 1 )

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl  XMMHUYECKOM CBSI3M U THIIBI bu6mmoreka [IOK

4 N 1 .

KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrponsHast pabora Nel mo Teme

5) «IloBTOpenne wu yriayOJeHUE 3HAHUM 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
Knaccuukanus XUMHYECKUX peakiuii Mo bubnuoreka [IOK

6 1 )
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
[IoHssTHE O  CKOPOCTM  XMUMHYECKOU

7 €aKIu HOHs[TI/Iep O TOMOI'EHHBIX U 1 bubmiorexa LIOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUIX
[lonsiTHE ©0 XMMHYECKOM pPaBHOBECHH.

8 @akTOphl, BIMAKOIME HAa  CKOPOCThH 1 bubnnorexka [JOK
XUMHYECKOH pEeakiuu U  TOJIOKEHUE https://m.edso0.ru/00adc28c
XUMUYECKOTO PAaBHOBECHS
OKuCIUTENbHO-BOCCTAHOBUTEbHBIE bubnuorexa [JOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade

10 Teopus JIEKTPOJIUTAYECKON 1 bubnuoreka [IOK
mucconunanuu. CuipHble ©  clia0Oble https://m.edso0.ru/00adcd68

32



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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OJICKTPOJIMUTEI

11 Honuble ypaBHEHUS peaKil bubmoreka LJOK
yp peaktt https://m.edso0.ru/00add448
12| oonommm » onero mpoxcTRsTORAlE o6 BuGmorexa LIOK
N pea https://m.edso0.ru/00add5d8
ANEKTPOJIUTUIECKON TUCCOITUAITUU
13 i(HeM Iz:zgiglim; BOOI’%CTB;IGE;) HSEHTiqgc?Ifg; ubmiorexa [JOK
pel p https://m.edso0.ru/00add8b2
IIUCCOLAIIAN
14 [TonsaTHe o0 ruapoIU3€E COJIEN Bronmozexa LIOK
P https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O000111eHE U CUCTEMATH3ALU 3HAHUI https://m.eds00.ru/00addd12
16 [Ipaktuueckass pabora Ne 1. «Pemienue bubnunoreka [JOK
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
17 fgiﬁsﬂﬁﬁnqgfga Ngznccl:: HaTeI/IﬁIe bubmaorexa LJOK
P A QLA https://m.edsoo0.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
18 OOmiass ~ XapakTepuUCTHKa  TaJIOTCHOB. bubnuotexa [JOK
XMMHYECKHe CBOWCTBA Ha ITPUMEpE XJIopa https://m.edsoo.ru/00addfe2
16 | rooon ™ otorm . Tompeonn BuGorexa LIOK
’ ¥ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
20 EIPI?)?HE;;?EOHI:I?OOIZT icm]:\ﬁoél E: Z;ﬁz bubmmorexa LJOK
. y:1 » 3YH https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
| Eomem o e, oo B LOK
PeaKili, A p a https://m.edso0.ru/00ade488
N30BITKE
29 OO6mras xapaktepucTuka 3yeMeHToB VIA- bubnuorexa [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AnnoTponHble  MOAM(UKALUU  CEphL.
Haxoxnenue cepsl u €€ COCOUHEHUN B
npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

25

26

27

CepoBomopon, crpoeHHe, (U3UYECKHUE H
XUMHYECKHE CBOMCTBA

Oxcugpl  ceppl.  CepHas  KHUCIOTAa,
¢u3nueckue W XHMHYECKHE CBOWCTBA,
IIPUMECHEHHUE

XHWMHMYECKUE PEAKLIUH, JIEKALIUE B OCHOBE
IPOMBIIIICHHOTO  croco0a  MOJIyYeHHs
CEepHOM KHUCJIOTBI. XUMHUYECKOE
3arpsi3HEHUE OKpYXarouieu Cpelbl
COCIMHEHMSIMU CEPBI

Briuucienne MaccoBOM OOJM  BBIXOJA
MPOYKTA PEAKIINHU

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

OO6mrast xapakTepucTHKa 3J1eMeHTOB VA-
rpynmnsl.  A30T, paclpocTpaHEHHE B
npuposae, (QusMveckrue | XUMHUYECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adecab

29

30

31

AmMMHaK, ero ¢pu3n4ecKkue U XUMHUYECKHe
CBOMCTBA, NOJIYYCHUE U IPUMEHEHUE
[IpakTnueckass pabora Ne 3 mo Tteme
«[Tomyuenne amMuaka, HU3y4eHHE €ro
CBOMCTB»

A3oTHas kuciora, e€ (QusMUecKkue u
XMMUYECKHE CBOWCTBA

bubmuorexa [JOK
https://m.edso0.ru/00adf004

bubmuorexa [JOK
https://m.edso0.ru/00adf180

bu6mmorexa [IOK
https://m.edso0.ru/00adf306

32

33

Hcnonb3oBanue HUTPATOB M COJIEH
aMMOHHUSI B  KayeCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUYECKOe 3arpsi3HEHHE
OKpY>KaroIlen cpelibl COETMHEHUSIMH a30Ta
®octhop. Oxcun  dochopa (V) wu
dbochopHas kuciaora, GUIHYECKHUE W

bu6mmorexa [IOK
https://m.edsoo0.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a
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XHUMHUYCCKUC CBOfICTBa, IIOJIYUCHHUEC

Hcnonws3zoBanne ¢ochaToB B KauecTBe

bu6mmoreka [IOK

34 MHHEP/IbHbIX ynoOpenuii. 3arpsisHeHHE https://m.eds00.ru/00adfc20
MIPUPOIHOM cpebl hochaTaMu
35 VYraepon, pacnpocTpaHEHHE B TPUPOJE, bubnuorexa [JOK
(bu3nvecKre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriepoja, ux (uU3MYecKue u
36 XUMHYECKUE CBOMCTBA. ODKOJOTHYECKHUE bubmuorexa [JOK
npoOJieMbl,  CBA3aHHBIE C  OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHast KUCI0Ta U €€ CoNn bubmorexa [IOK
https://m.edso0.ru/00ae006¢
| s e e ¢ w0 o B 10K
" https://m.edso00.ru/00ae027e
KauecTtBenHas peakuus Ha KapOOHAT-HOH
| D | e @ B LOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
40 Kpemnuuii u ero coequHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTnueckass pabora Ne 5. Pemenue
a1 OKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe bubnmnoreka [JOK
«Baxwneiimme HEMETaJLIBI u ux https://m.edsoo.ru/00ae0bf2
COEJIMHEHUSI»
2 Gweime | neverum - nx ubanoresa IOK
https://m.edsoo.ru/00ae0el8
COEJIMHEHUSI»
OOmast  xapakTEepPUCTHKA  XUMHYECKUX
3JIEMEHTOB — METAJUIOB. Merauinueckas bubnmoreka [JOK
43 .
CBSI3b M METAJUTMYECKash KPUCTAJUTNYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHe CBOMCTBA METAJLIIOB
44 XHUMHUYECKHE CBOMCTBA METaJLIOB. bubmuorexa [JOK
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https://m.edsoo.ru/00adfd9c
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DJIEKTPOXUMHUYECKUN  psJl  HaNpsHKECHUH
METaJJIOB

OOmue crocoObl MOJTYYSHHUS METaJUIoB.
CnnaBbel. BpluuciieHMss MO  ypaBHEHUSIM

https://m.edso0.ru/00ae1156

bu6mmoreka [IOK

45 XMUMHUYECKMX pEaKIMd, eCl OIUH U3 https://m.edso00.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmorexa [IOK
https://m.edsoo.ru/00ae1278
bubmnoreka [JOK
47 [lernoumsie meramel https://m.edsg).ru/OanMbZ
48 Okcuibl ¥ THAPOKCUIBI HATPUS U KU EH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJIbI — KaJIbIIUI bubmuorexa [JOK
U MarHui https://m.edsoo.ru/00ae15e8
50 Bakueimume coeqMHEHUA KLU bubmaorexa LJOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U cUCTEeMaTH3allnsl 3HAHUI
52 JKéctkocTh BOabI W cocoOBI €€ bu6nmoreka [JOK
YCTpaHCeHUS https://m.edso00.ru/00ae1886
53 P}Eﬁﬁgsgaﬂ Blz)il?:l)Ta I/IN9 1\/166T(1)-[,Z([)BI Tel‘;g bubmorexa LIOK
yerpaneHus” https://m.edso0.ru/00aelae8
. bu6mmoreka [JOK
>4 ATIOMUHUT https://m.edsg).ru/Oanch
55 AMmdoTepHble  cBoiicTBa  OKcHIa U bubnnorexka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsg).ru/Oanld%
57 Oxcupl, THAPOKCHABI U cou sxere3a (1) bubnuorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNEe U CHCTEMAaTHU3alMs] 3HAHUI
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[Ipaktnueckass pabora Ne 7. Pemenue

59 SKCIEPUMEHTAIbHBIX ~ 3a/lad [0  TeMe 1 bubmorexa [IOK
N https://m.edsoo.ru/00ae3de8
«Baxxnele MeTaibl U UX COSIUHEHUS»
Boruncnenus no ypaBHEHUSIM XUMHUECKHUX
KITHA U OJIUH | TCHTOB JIaH B
60 EI:%BE‘KC’ eCIJ/IIJII/IOII cone::;pie;Te gpnf\[/lcn. 1 bubmorexa LHOK
o https://m.edso00.ru/00ae1750
Briuucnenuss mMaccoBod 1o BbIXOZa
MIPOJYKTa PeaKiuu
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
62 KontponbHas pabora Ne4 mo Teme 1
«BaxxHenmme MEeTaJIbl U UX COCIMHEHUS
63 BemecTtBa 1 marTepuanbsl B MOBCEIHEBHOU 1 bu6mmoreka [IOK
JKM3HH YEITOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKpYKarolen 1 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp XumMuM B pEIIEHUH 3KOJIOTMYECKUX 1 bubnuoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 PezepBubiii  ypok.  OO6oOumienne  u 1 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ae0d0a
67 PeszepBHbiii  ypok.  OO6oOumeHue  u 1 bubnuoreka [IOK
cUCTEMaTU3alys 3HAHWI https://m.edsoo.ru/00adb33c
68 PesepBubiii  ypok.  OO6oOmienne  u 1 bubnnoreka [JOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
Xumust: 8- kinacc: 6a30Bbiid ypoBeHb: yueoHnuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — 5-¢ u3f., nepepad. — Mocksa: IIpocsemienue,
2023. - 175 c.: nu.
Xumus: 9-i knacc: 6a30Bwiit ypoeHb: yueOHuk / O.C. I'abpuensu, N.I'. Octpoymos, C.A. CnankoB. — 5-e uzj., nepepad. — Mocksa: [IpocBenieHue,
2023. — 223 c.: ui.
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Metonuyeckoe nocodue. 8 kiace (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnagkos).
Metonuyeckoe nmocodue. 9 knace (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
Terpaab 1151 1aOOpPaTOPHBIX ONBITOB U NpakTHyeckux padot. 8 kiacc (aBropel O. C. ['abpuensH, 1. B. AkcéHosa).
Terpaab 17151 1aOOpaTOPHBIX ONBITOB U NpakTUyeckux padot. 9 kinacc (aBTopsl O. C. I'abpuensn, U. B. AkcénoBa).
XuMus B TECTaXx, 3a7adax u ynpaxHenusx. 8 kinacc (aBropsl O. C. 'abpuensn, U. B. TpurybOuax).
HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/npumepei-3aaa4-pisa

http://skiv.instrao.ru/bank-zadaniy/

https://fg.resh.edu.ru/

https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
KaOuHeTsI IeHTpa ecTeCTBEHHOHAYYHOM M TEXHOJIOTMYECKON HampaBieHHOCTH «Touka pocTay.
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://media.prosv.ru/

2. Iudposas mabopaTopus 10 XUMHUH.

3. Hudposas mabopaTopus M0 SKOIOTHH.
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