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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHU Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS COCTABICHA HAa OCHOBE
TpeOOBaHMU K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBanus, mnpenactaBieHHbIXx B @I'OC OOO, a Takke Ha OCHOBE (QenepaabHON paboueit
IPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIMH MpENno/iaBaHus yueOHOro mpeamera «XuMus» B
oOpa3oBaTenbHbIX opranm3anusax Poccuiickoit deneparuu.

[IporpaMmma mo xumuM Aa€T MpeAcTaBiIeHUE O Ienax, oOmieil crparerun oO0y4yeHws,
BOCIIUTAHUSI M Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMU Y4YeOHOrO IpeiMeTa, YCTaHaBIMBAET
o0s3aTenbHOE MPEIMETHOE COJIep)KaHue, NMPeayCMaTpUBAeT paclpeiesieHue ero mo KiaccaM u
CTPYKTYpUPOBAaHME IO pa3zesiaM U TeMaM MpOrpaMMbl IO XMMHH, ONPEAEIAET KOJINYECTBEHHbBIE U
KAUECTBEHHBIC XAPAKTEPUCTHKU COJEpKaHUSA, PEKOMEHIYEMYIO MOCIENOBAaTEIbHOCTh H3YyYEHUS
XUMHUU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEW O0yYaromMxcs, ONpeeseT BO3MOKHOCTH MpeaMeTa AJis pealn3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TAaK)Ke TPEOOBaHUH K pe3yinbTaTaM 00yUeHHUS XUMUHU Ha YPOBHE
neneil M3ydeHus NpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENBHOW JEATENIbHOCTU
00ydJaromierocs o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XMUMHHU CIY’KUT OCHOBOW i1 (POPMUPOBAHMS MUPOBO33PEHUSI O00YHaIOLIETrOCs, €ro
MPEJICTAaBICHUI O MaTepHallbHOM €IUHCTBE MHUpA, BAKHYIO POJb UIPalOT GOpMUpYEMbIe XUMHUEH
NPEJCTAaBICHNUS O B3aMMOIPEBPALCHHUSIX SHEPTrUH M 00 3BOJIIOLMU BEUIECTB B MPHUPOJIE, O IMYTIX
pemieHus TI00aNbHBIX MPOOJIEM  YCTOMYMBOTO  pPa3BUTHS  YeJIOBEYECTBA —  CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 6€301acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CHOCOOCTBYET pean3allii BO3MOXKHOCTEH i caMOpa3BUTUS U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOPMHUPOBAaHUE MBIIIICHUS U TBOPYECKHX CHOCOOHOCTEH OOydarommxcs,
HaBBIKOB ~ MX  CaMOCTOSTEIbHOM  yuyeOHOW  JEeATENbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX yYMEHUH, HEOOXOAMMBIX Kak B TIIOBCEJIHEBHOW IKHM3HM, TaKk H B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMUT CO CIIEHU(PUKON HAYUHOTO MBIIIICHHS, 3aKJIaIbIBa€T OCHOBBI IIEJIOCTHOTO B3I
Ha €IMHCTBO MPHUPOABl M 4YEIOBEKa, SBJSETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIINuXCs;

CrocoOCcTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIaJ B OKOJOTHYECKOE OOpa3zoBaHHE
oOydJaronuxcs.

JlanHble HampaBieHHS B OOYYEHUM XHUMHUH OO0ECIEUMBAIOTCS CHENM(UKON coaepKaHus
yueOHOro mpenMeTa, KOTOPBIM SBISETCS MEeJaroriuyecky aJanTHPOBAHHBIM OTpaXKeHHEM 0a30Boi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIero 0o0pa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE
00yYaromKUMHUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHIH XUMHH, OCHOB HEOPIaHWYECKON XMMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX TTOHITHI OPraHNYE€CKON XUMHUH.

CrpykTypa coiepXaHus NPOTpaMMBbl 10 XMUMHU c(OpMUpOBaHA HA OCHOBE CHCTEMHOI'O
noaxoaa k e€ u3ydeHuro. CoaepikaHHWe CKIIAJBIBAETCS W3 CHCTEMBI IMOHATUA O XHMHYECKOM
AJIEMEHTE U BEIECTBE M CUCTEMBI OHATUI 0 XUMUYEeCKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl O MPUHLHUITY MOCIEAOBATEIBHOIO PAa3BUTHS 3HAHWW HAa OCHOBE TEOPETHUYECKHUX
IPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBICHUH 00 NEKTPOIUTUUECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE OHMIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIIEAOBATENFHO OT OJHOTO YPOBHS K JAPYrOMY, BBITIOJIHSS
GyHKIIMN OOBSICHEHHS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
IPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.



OcBoeHue mporpaMMbl MO XHUMHUH CHOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTAaBIISIIOIIEH HAaydyHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOW MPUPOIbI,
[IEHHOCTHOTO OTHOILIEHMSI K HAyYHOMY 3HAHHUIO M METOJaM MO3HaHWs B Hayke. M3yueHue Xumuu
MIPOUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee W3YUYEHHBIX YUE€OHBIX MpeaAMeToB: «OKpyKaromun
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiacey.

[Tpy mM3ydyeHUn XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUYECKOMN JEesTEILHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3agadya y4eOHOro mpeaMeTa COCTOMT B (HOPMHUPOBAHHUU
CHUCTEMBbl XHMHUYECKHUX 3HAHUH — BaKHEHIIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
MOJIO)KEHUH, JOCTYMHBIX 0000IIEHNII MHpPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B
MPHUOOIICHNN K HAYYHBIM METOJIaM TMO3HAHUS MPH M3yYECHUH BEIIECTB M XUMUYECKUX PEaKIUi, B
GbopMUPOBAHUM W DPa3BUTHUM IO3HABATEIbHBIX YMEHUH U MX MPUMEHEHUH B Yy4eOHO-
MIO3HABATENBHOM M Yy4eOHO-HCCIeI0BATENbCKON JEeSITeIbHOCTH, OCBOSGHHHM MPaBMJI 0€301acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy wm3yuyeHHMM XMMHU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Ba)KHOE 3HAUYECHUE
npuoOpeny Takue 1eH, Kak:

— (OopMHUpPOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOW JHMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PEIIEHUH, CTIOCOOHON aAanTUpPOBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HamNpaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYEeCKOe MpHOOIIeHne OOyJaronmxcsi K
CaMOCTOSITENILHON TO3HABATEILHOU JIEATEIHHOCTH, HAYYHBIM METOJaM MO3HAHUS, (HOPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCJIOBUH, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYalOUIMMHCS —OIbITa
pa3HoOOpa3HOW JAESTEeTbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMITETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUIOB JICSITEIIbHOCTH;

— (opmupoBanue o6mel (yHKIIMOHATHLHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHITH U OICHUBATH SBICHUSI OKPYXKAIOIIETO MHUPA, UCIIONIb3Ys 3HAHUS H OIIBIT,
MOJTyYEHHBIE MTPU U3yUYEHUU XUMUU, TPUMEHSTh UX MPHU PELIEHUH MPoOIeM B TOBCETHEBHOM KU3HU
U TPYZIOBOM N€ATEIBHOCTH;

— (opmupoBanue y 00y4aroImUXCS T'YMaHUCTUYECKHX OTHOILECHUHN, MOHMMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKH SKOJIOTMYECKU I1eIecO00pa3sHOro MOBEACHUS B OBITY H
TPYAOBOM MEATEIBHOCTH B IEISAX COXPAHEHHUS CBOErO 3J0POBbA U OKPYXKAIOMIEH HPUPOIHOU
Cpelibl;

— pa3BUTHE MOTUBAIUU K O0y4EHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHUS OOIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HpOoQuiIs U
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yUeHHUSI.

OOmiee 4MCIO YacoOB, OTBEAEHHBIX U M3YyYCHHMsS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATUSA

[Ipenmer xumun. Posib XUMUM B )KM3HH Y€JIOBEKAa. XMMUS B CUCTEME HayK. Teia 1 BenecTna.
®du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTs. [IoHsaTHe 0 MeTonax NO3HaHUS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 37eMEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas popmysa. BaneHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHoOcUTeNbHAass aToMHas Macca. OTHOCHUTENbHasT MOJIEKYJIsIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monbs. MossipHast macca. B3anMocBsi3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo Gpopmynam XUMHUYECKUX COETMHEHUH.

®u3nyeckue M XUMHUYECKHUE SBJICHUSA. XUMHUYECKas peakuuss U €€ NpHU3HAKU. 3aKOH
COXpaHEHMsI MacChl BellecTB. XHMHUECKHe ypaBHeHUs. Kiaccuukanus XUMHUECKHX peaKIHi
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHUYECKOW IOCYAOH, mpaBuwiaMu paboThl B JabopaTopuud U NpHUEMaMU
oOpareHust ¢ Ja0OpaTOPHBIM OOOpPYAOBaHHEM, HM3y4YE€HHE M OMNUCaHue (U3UIECKUX CBOWCTB
00pa31i0B HEOPraHMYECKUX BEIIECTB, HaOMoAeHne PU3ndecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYINKE, KUIIEHHWE W KOHJICHCALUS BOJbI) U XMMHUYECKHX (TOpPEHHE CBEuH,
NPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJa ¢ KHCIOTOW) SBICHUH, HAOIIOIeHHE U
ONMCAaHNE MPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pa3fiockeHue caxapa, B3auMOJEHCTBHE
CepHOW KHCJIOTHI C XJopuiaoM Oapusi, pasnoxenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE Xele3a ¢ pacTBopoM conr Menu (II), n3ydeHue cmocoOOB pa3iesieHust CMeCei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHKE, BBIAPUBAHHUE, AUCTULIALUSA, XpoMaTorpadus, TpoBeAcHHE
OUHCTKA TIOBApEHHOM coNu, HAONIOJICHHE U ONUCaHHe pe3yJbTaTOB IPOBEIEHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHHE MOJIENEeH MOJIEKYJ (IIapOCTEPHKHEBDIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopojg — 3J€eMEHT W HPOCTOE BEIIECTBO.
Haxoxxnenue kuciaopoaa B mpupoje, GU3HYECKHe W XUMHUUYECKHE CBOMCTBA (peakiuy TOPESHUS).
Oxkcunel. Ilpumenenue xucnopona. CrmocoObl TOMyYeHHUsS KHCIOpoAa B J1abopaTropuud
npoMbIIUIeHHOCTH. KpyroBopoTr kucnopoga B mpupoge. O30H — amuioTpomnHas MoAuduKanus
KHCIIOPO/JIa.

TennoBoit >pdexkT XUMUYECKON pEakIuu, TEPMOXHMUUYECKHE YPaBHEHHUsS, OK30- U
SHAOTEPMUYECKHE peakuuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxkenue Bogopoaa B Ipupoie, Gu3ndecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI omyueHusi. KucioTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoJbl. Boma kak pactBoputens. PacTBophl. HackiieHHble u
HEHACBIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B Bojle. MaccoBasi 10151 BEIIECTBA B pacTBOPE.
Xumuueckue coiicTBa BoAbl. OcHOBaHMS. Pojib pacTBOpOB B MpPUPOJE M B KU3HU YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHUEe NPUPOIHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanmst Heopranmveckux coenuHeHnit. Oxcunpl. Krnaccudukamus OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIe) U HecoleoOpasyrwmue. Homenkmarypa
OoKcHA0B. PU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWM: IIENOYM M HEPACTBOPHMBIE OCHOBAHMSL.
Howmenknarypa ocHoBaHuil. dusznueckue M XHUMHYECKHE CBOMcTBa oOcHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnorel. Knaccudukarmus kucnor. Homenkmarypa kucimor. Ousnyeckue M XUMHUYECKHE
cBoiicTBa KucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coseil. @u3nyeckue M XMMHYECKHE cBoMcTBa conei. [lomyuenue
coJiei.



I'eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeAeNiCHUE COJEepKaHUs KUCIOpoAa B BO3IyXe, MOJTydeHHe, coOupaHue,
pacro3HaBaHME M H3YYEHHE CBOICTB KHUCIOpOZa, HaOJIO/IEHHWE B3aUMOJACWUCTBUS BELIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHUS W TIPEKpalIeHHs] ropeHus (moxapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB U OMHMCAHHE UX CBOWCTB, MOIY4YeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYeHUE
CBOMCTB Bojmopoaa (ropeHue), B3aumojeilictBue Bojopona ¢ okcugom memu (II) (Bo3zmoxkHO
WCIIOJIb30BaHUE BHUCOMATEpUAJIOB), HAOMIOJEHHE OOpa3IoB BEHIECTB KOJMYECTBOM 1 MOJb,
UCCIICIOBAaHNE OCOOEHHOCTEW pACTBOPEHHS BEHIECTB C  Pa3IUYHOM  PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MAacCOBOM J0JIe pPacTBOPEHHOTO BENIECTBA,
B3aUMOJICCTBUE BOJbl C MeETaUlaMu (HATpueM U KajiblHUeM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIIEOBaHHE O00pa3l0B HEOPraHMYECKHX BEUIECTB pPAa3IMYHBIX KJIACCOB,
HAOMO/IeHUe M3MEHEHUS OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHCIOT W MIENI0OYel, W3YyYeHHe
B3auMoecTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METa/IaMH, PEAKIIHI
HEUTpanu3aluu, MoJy4yeHrne HepPacTBOPUMBIX OCHOBAHMM, BEITECHEHUE OJHOTO METalla IPYTUM U3
pacTBopa COJNM, PEIIEHHE SKCHEPUMEHTAIBHBIX 3adad 1o TeMe «BaxHelmme Kiaccsl
HEOPTaHUYECKUX COCTMHEHHI.

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucrema xuMudeckux 3Jjaementos . H.
MenpaeneeBa. CTpoeHue aToMoB. XHMHYECKass CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKH KJIACCU(DUKAIIMA XUMUYECKUX JIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAIIJIbl, TAJIOT€Hbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCUIbI U TUIPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucremMa xumudeckux osnementoB JI. U
MenneneeBa. Koporkonepuonnas wu amuHHOnepuogHast Qopmbl I[lepuoanyeckoit  cucteMbl
xumudeckux aiemeHtoB JI. WM. Menneneea. Ilepuonst u rpynmnbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX
obomouek aToMoB mepBbIX 20 xumuueckux osneMeHToB Ilepuoamdeckoit cucremsr . W.
MenneneeBa. XapakTepUCTUKAa XMMHUYECKOTO 3JEMEHTAa MO €ro mosiokeHuio B llepmomgmyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pajuyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [lepnoanueckoro 3akoHa u [leprnoandeckoit CUCTEMbI XUMHUYECKUX JIEMEHTOB JJIsI
pa3BuTus Hayku U npakTtuku. J[. . Menenees — yd€HbIN U TpaXKAaHUH.

Xumuueckas CBS3b. KoBanientHas (monsipHas u HEMnoJsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VlOHHAs! CBA3b.

Crenenb okuciieHHus. OKHCIUTENbHO--BOCCTAHOBUTENBbHBIE peakiuu. [Iporeccsl okuciaeHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3IOB BEIIECTB METAJUIOB M HEMETAJIIOB, B3aUMOJICHCTBUE TUAPOKCHIA [IUHKA
C pacTBOpaMM KHCIOT M IIEJIOYEl, IPOBEICHHE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU PA3IOKESHHUS, COSTUHEHUS ).

Meostcnpeomemmnunie céasu

Peanuzanusi MeXnpeIMETHBIX CBS3€d MpU U3YYEHUM XUMHUU B &8 Kjlacce OCYIIECTBISETCA
yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHSTUM, TaK U MOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO01re ecTeCTBEHHO--HayuHble MOHATHUS: HAy4HBIN (DaKT, THIIOTE3a, TEOPHs], 3aKOH, aHAJIU3,
CUHTe3, Kiaccuukamusi, TMEePUOJUIHOCTh, HAONIOJACHHUE, OJKCIEPUMEHT, MOJCINPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®usnka: MaTepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOSTHUE BEMIeCTBa, ra3, (U3NYECKUE BEIMYMHBI, CIUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadus: armocepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuit 3axkoH. Ilepuogudeckas cucrema XuMuueckux dieMeHtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMUYECKHUX HJIEMEHTOB
NEpPBbIX TPEX NEPUOJOB, KaMsl, KaJIbLMS U UX COCAUHEHUH B COOTBETCTBUM C MOJOKEHHEM
3neMeHTOB B [lepronueckoit cuctemMe U CTpOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMUMHYECKOM CBSI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccupukanuss u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIL[ECTB, OTHOCSAIIUXCS K Pa3IM4YHbIM KJacCaM HEOPTaHMYECKUX COCIMHEHUH, TeHETUYECKas CBS3b
HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanusa XUMHUYECKUX peakuil MO pa3jIMYHbIM MpU3HAaKaM (M0 YHCIY M COCTaBYy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (DEKTY, 110 U3MEHEHHIO CTENEHEH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, IO 00OPaTUMOCTH, 110 Y4aCTHUIO KaTalu3aTropa). JK30- U SHIO0TEPMUUECKHE
peaKIu, TePMOXUMUYECKUE YPABHEHUSI.

[TonsitTie o ckopoctH XuUMHUYecKoW peakiuu. [loHarne 006 0OpaTUMBIX W HEOOpPATUMBIX
XUMUYECKHUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX U TeTePOTreHHBIX peakiusax. [loHsTue o katanuse.
[TonsiTHEe 0 XUMHUYECKOM paBHOBeCUU. DaKTOPHI, BIMSIONINE HA CKOPOCTh XMMUYECKON pEaKIuu 1
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUH, JJICKTPOHHBIA OallaHC  OKHCIUTENIbHO-
BOCCTAHOBUTEIbHON peakiuu. CocTaBieHUE YPaBHEHHM OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust 3MEKTPONIUTHYECKON NHUCCOLMUALUU. DJIEKTPOIUTHI U HEIIEKTPOJUTHI. KaTHOHBI,
AQHUOHBI. MeXaHNW3M JUCCOLMAIIUU BEIECTB C Pa3JIMYHBIMU BHJIAMHM XMUMHUYECKOU CBs3U. CTEreHb
mucconuaiuu. CUIbHBIE U cT1a0ble SJICKTPOIHTHI.

Peakiun moHHOTO OOMEHA. YCIOBUS MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHA, TOJHBIC U
COKpallEHHBbIE MOHHBIE YypaBHEHMs peakuuii. CBOICTBa KHUCIIOT, OCHOBAaHMN M COJE€W B CBETE
MIPEACTABICHHUH 00 JIEKTPOIUTUUECKON nuccormanuu. KadectBeHHbIe peakiiuu Ha HOHBL. [loHsTHE
O THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISAMH KPHUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB U HEMETAIJIOB (TpaduTa 1 aiMasa), CJI0KHBIX BEIIECTB (XJIOpUAA HATPHUS ), UCCIIETOBAHUE
3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakiMu OT BO3JEHCTBUS Pa3IU4YHBIX  (PAKTOPOB,
UCCJIEOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpPOLECCa JAMCCOLMALMM KHUCIOT,
miesnioyeil u cosied (BO3MOXKHO HCIIOJIb30BAHME BHUACO MATEpPUATIOB), MPOBEJICHUE OIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKH TPOTEKAaHUsS peaKIii HMOHHOro oOMmeHa (0Opa3oBaHWE OCAJKa,
BBIJICTICHUE Ta3a, OOpa3oBaHWE BObI), OIBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHl OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX DPEAKIHUH (TOpeHue, peakiuH pa3JIoKEeHUs, COEJAMHEHHs), pacllo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C TMOMOUIbI0O KAUYECTBEHHBIX pEAKIMH Ha HOHBI, pEIICHUE
SKCHEPUMEHTAIBHBIX 3a7a4.

HemeTtanibl M UX coeIUHEHUS

OO61mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHH
okucienus. CtpoeHrne W (pU3MUECKHE CBONCTBA MPOCTBHIX BEIIECTB — TallOTEHOB. XHWMHUYECKUE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBUE C MeTalJlaMH, HEMEeTa/llaMH, IIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XMMUYECKHUE CBOMCTBA, IMOJy4YeHUE, npuMeHenue. JleiicTBue
XJ0pa M XJIOPOBOJAOpPOJAa HAa OpPraHU3M YeJoBeKa. BaxHeilline XJIOpuIbl U UX HAXO0XKACHHE B
pUPOJIE.

OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHn OkucieHus. CTpoeHwe W (U3NYECKHUE CBONCTBA MPOCTHIX BEHIECTB —
KHCJIOpPOJ1a U Cepbl. AJUIOTPONHBIE MOAUDUKAIINY KUCIOPOAa U cepbl. XMMHUECKHUE CBOMCTBA CEpHI.
CepoBogopo, cTpoeHue, Gpu3ndecKkue u XuMudeckue cBoicTBa. OKCUABI Cephl KaK MPeICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHasi kuciora, (GuU3MYECKMEe M XHMMHUYECKHE CBOMcCTBa (oOuIMe Kak
MPEJICTABUTENS Klacca KHUCIOT U crnenuduueckue). XUMUYECKUE PEakinuu, JEKAIUe B OCHOBE



IPOMBIIIJICHHOTO CII0c00a TOJy4eHusi cepHoi Kuciothl. [Ipumenenune cepHoit kucnotsl. Comnun
CEpHOMN KHUCIIOTHI, Ka4yeCTBEHHAsl peaklus Ha cynbdar-noH. HaxoxaeHue cepsl U €€ coeAMHEHUIl B
npupojie. XUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpelbl COCAMHEHUSMH Ccepbl (KUCIOTHBIC
JIOX/IM, 3arpsI3HEHHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI €r0 IPEA0TBPALICHHUS.

OOmast xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUA. A30T, paClIpOCTPAHEHUE B IPUPOJIE, PU3HMUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupone. AMMHAK, €ro (pu3MUecKue W XUMHYECKUE CBOICTBA,
nojy4yeHue u npuMmernenue. Coin aMMOHMS, UX (pU3HUECKHEe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauyectBeHHast peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MoyyueHue, (pusnueckue u
XUMUYECKHE CBOMCTBa (OOIMME Kak TPEICTAaBUTENS Kiacca KHUCIOT U CHeludUUYECcKue).
Hcnonp3oBaHne HUTPATOB M COJICH aMMOHHMS B KauyeCTBE MHUHEPAJIBHBIX YAOOpEHHH. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COEMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/IyXa,
noyBsl U BoJoéMOB). Pochop, amnorponHsie Monupukanuu pocdopa, Gusnueckne 1 XUMUIECKHE
cBorictBa. Okcuna dochopa (V) u docdopras kuciaora, GU3NIECKHEC U XUMHUYECCKHE CBOWCTBA,
nonydenue. Mcnons3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapaktepuctuka 23yeMeHTOoB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHMCICHHA. YTIEpOJ, aUIOTPOIHBIE MOAW(DUKAIIMU, PACHPOCTPAHEHUE B
npupoje, Gu3nUecKue U XUMHUYECKHEe CBOWCTBa. ApcopOmusa. KpyroBopor yriepona B mpHupoe.
Oxcuapl yriepoaa, ux (QU3MUECKHe M XMMHUYECKHE CBOMCTBA, JCHCTBHE HA YKUBBIC OPTaHU3MBI,
MOJIydYCHUE W TMPUMEHEHHE. DKOJIOTHYECKHE TPOOJIeMBbl, CBS3aHHbIE ¢ okcuaoMm yriaepona (IV),
TUIIOTe3a T7100aJIbHOTO MOTEJICHNUs KJIMMaTa, MTapHUKOBBIH 3¢ dekt. YronbHas kuciaora u e€ coiu,
uX (U3MYECKHEe U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U IpUMeHeHHe. KauecTBeHHast peakuus Ha
KapOoHaT-uoHBL. Mcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, YTUJICH, alleTUJIEH, ITAHOJI, TJIMLEPHH, YKCYCHas Kuciora). [IpupoaHbie HCTOUHUKN
YIJIEBOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(PTh), IPOAYKTH HX MepepaboTKu (OCH3MH), UX POJIb B
ObITYy M INpoMbllluIeHHOCTH. [loHATHE O OMONIOrMYeckH BaXKHBIX BEIIECTBAX: XHUpax, Oekax,
YyIJIeBOAAX — M HMX pPOJM B JKU3HM dYeloBeKa. MaTepuallbHOE €IUHCTBO OPTaHHUYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOWMCTBA, TIOJIy4€HHE M MPHUMEHEHHE.
Coenunenus KkpeMHus B mpupoje. O6mme npencrapienus o0 okcuae kpemaus (IV) u kpeMHueBoi
kuciote. CHIIMKAThl, UX UCIIOJB30BaHKUE B OBITY, B IPOMBIIICHHOCTH. BaxkHe1ne cTpouTebHbIe
MaTepuayibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobnembr Ge3omacHOTro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MaTEPUAJIOB B TOBCETHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOHCTB COJITHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI M HAOJIOJEHME NPU3HAKOB MX IPOTEKAHUS, OIBITHI,
oTpakaromue (U3MYecKue M XUMHUYECKHE CBOMCTBA TaJIoTEHOB M WX COEAMHEHHH (BO3MOKHO
WCIIOJIb30BaHUE BHUCOMATEpPUAIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPUAOB (TaJOTeHUIIOB),
O3HaKOMJICHHE C o0pasuamMu ceppl U €€ COCAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB),  HAONIOACHUE  Tpoliecca  OOyIJIMBaHUSA  caxapa  1OJa  JIEHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCJIOTHI, U3y4CHHE XMMHUYECKHX CBOWCTB pa30aBIEHHOW CepHOU
KHCJIOTBI, IPOBEACHUE KAuyeCTBEHHOM peakLUuu Ha cyiab(aT-HOH W HaONIOJeHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa W HX COeIUHEHHUH
(BO3MOXXHO HCIIOJIL30BAaHUE BUICOMATEPUATIOB), OOpa3liaMHu a30THBIX U (HOChHOPHBIX yIOOpCHHIA,
NoJy4eHue, coOupaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pocaT-MOH U U3ydeHHE NTPU3HAKOB UX MPOTEKaHUs, B3aUMOJECHCTBIE
KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C Me/bl0 (BO3MOKHO MCIIOJB30BAaHHE BHCOMATEPHAIIOB),
U3ydeHHe MOJeNeil KpUCTANIMYEeCKUX PEHETOK anMasa, rpadura, QysuiepeHa, 03HaAKOMIICHHE C
IPOIIECCOM  aJcOpOLIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOra3a, MOJy4YeHue, coOMpaHue, paclio3HaBaHME U M3Y4YE€HUE CBOMCTB YIJIEKHCIIOIO TIasa,
NPOBEICHUE KAUEeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHIIMKAT-MOHBl U W3yYeHHE NMPU3HAKOB HMX
NPOTEKaHHs, O3HAKOMJIEHHE C TPOAYKUMEH CHWJIMKATHOW IPOMBIIUICHHOCTH, pELICHHE
HKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BaxxHelre HeMeTauTbl U UX COSAUHEHUS.



MeTta/uJibl M UX COeTUHEHUSI

OO01mas xapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METaJVIOB HA OCHOBAHHUM UX IMOJIOKEHUS
B Ilepuomuyeckon cucreMe xumuueckux aieMeHTOB JI. . MenzeneeBa u CTpOCHHS aTOMOB.
Crpoenne wmetawioB. Metamnueckass CBsI3b M METAUIMYECKAs KPUCTAJUIMYECKAs pEIIETKa.
ONEKTPOXUMUYECKUN PSS HAmpsKeHUM MeTamioB. (Du3nyeckue U XUMUYECKHE CBOWCTBA
MeTaiioB. OOmme crnocoObl moiaydeHus: MeTawioB. [loHsTHE O KOppPO3UHM METalIOB, OCHOBHbBIE
CrocoObl 3amMThl X OT Koppo3uu. CruiaBbl (CTasb, YyTyH, TIOPATIOMHHHNA, OpOH3a) M HX
PUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[I{erounble MeTAILIBL: IOJI0KEHUE B [Ieproanueckoit cuctreMe XUMHUYECKUX 3J1eMeHToB J[. M.
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXAEHUE B pupoae. Pusnyeckne 1 XMMUYECKHNE CBOWCTBA
(Ha mpumepe HaTpus u Kanusi). OKCHIIBI U THIPOKCHIIBI HATpUs U Kaius. [IpuMeHeHne MenouHbIX
METAJUIOB U X COCIUHEHUN.

[IlenoyHO3eMENBHBIE METAIUIBI MArHUK U KaJIbLUHK: MOJIOXKeHHe B llepuoanueckon cucreme
xumudeckux sieMeHtoB J[. M. MenpeneeBa, CTpoeHHWE WX aTOMOB, HAxXO0XJACHUE B MPUPOJE.
dusuyeckue W XUMHUYSCKUE CBOMCTBA MarHusd M Kajdblusl. BakHeHIlne COeIMHEHUS KaJIbIUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuogmueckoil cucreMe xumudeckux asiemeHToB [, .
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXJECHHE B mpupoje. PU3MYEeCKHe U XMMHYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomanueckoir cucreme xumuueckux diementoB /[l H.
MenzeneeBa, CTpOEHUE aTOMa, HaxOoXXJAeHUE B mpuponae. PU3MUECKHEe U XUMHUYECKUE CBOMCTBA
xkene3a. Okcunpl, rumpokcuasl u comm kenesa (II) m skemesa (III), mx cocraB, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMyd METAJUIOB U CILIaBOB, UX (PU3NYCCKUMHU CBOWCTBAMU, U3yUCHHE
pPe3yabTAaTOB KOPPO3HH METAJIOB (BO3MOXXHO HCIIOJIB30BaHHE BHACOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA Kalbllud MW HaTpust C BOMOM (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHUAIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, MpoOIecca TOpEeHUs Keinesa B
KHCIIOpOJie (BO3MOKHO HCIIOIb30BAHUE BUIEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX
peakIuii Ha WOHBI: MarHus, Kajbllus, aTlOMUHMS, IUHKA, xene3za (II) m xemeza (III), menu (I1),
HAOJIO/IEHUE U ONMHCAaHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHH WOHAMH HATPUS, KIS U KaIbIHS
(BO3MOYKHO HCITIOJIb30BaHUE BUJECOMATEPHATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA
QTIOMUHMS U TUAPOKCHJIA I[MHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3a1ad 1o teme «Baxneifmue
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u marepuanbsl B MOBCEIHEBHOM >KM3HM 4YelIOBEKa. be3omacHoe ucnosib3oBaHuE
BEIIECTB M XHMHYECKUX peaknuii B ObiTy. [lepBas moMoIlr TpH XUMHUYECKHUX OXOraxX H
OTPABJICHUSIX.

XVMHUYECKOE 3arpsi3HEHUE OKpYKaromiell cpenbl (IpeneibHas MOMYCTHUMAas KOHIICHTPAIIHS
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Mesicnpeomemmuuoie cea3u

Peanuzanus MeXNpeaMETHBIX CBSA3€H MPU M3YYEHHH XMMHUHU B 9 Kilacce OCYHIECTBIISETCS
4yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK M TMOHSTUMN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJCHUE, OJKCIEPUMEHT, MOJEINPOBAaHUE,
U3MEpEHHUE, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(PEKT, TEXHOIOTHUS, MaTePHAIIBI.

®usuka: MaTepus, aroM, D>JEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJ, HW30TOIIBbI,
paauOaKTUBHOCTb,  MOJIEKYJa, JJEKTPUUYECKUU  3apsil, MPOBOJAHHUKH, IOJIYNPOBOJHUKH,
JTUDIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeNo, O0bEM, arperarHoe COCTOSIHHE BeIlecTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTUYECKAsT PEHIETKA, CIUIaBbl, (PU3MUECKUE BEITUUMHBI, CAMHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.



Buonorusi: ¢ortocunres, npixanue, Ouocdepa, sKOcHcTEMa, MHHEpaJbHBbIE YIOOpEeHHs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAeMbIe,
TOIUINBO, BOJHBIE PECYPCHL.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IPOI'PAMMBI IO XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE pPE3YJIbTaThl OCBOCHHMSI IPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHus
JIOCTUTAIOTCS B XO7e OOyueHHUs XMMHUU B €IMHCTBE y4eOHOW M BOCHHUTATEIbHOW AEATEIbHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKHMHU COIMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU
HEHHOCTAMHU, MPHUHATHIMH B OOLIECTBE MpaBUJIaMH M HOpMaMHU IIOBEJEHUS U CIOCOOCTBYIOT
npoleccaM caMOIO3HAHUs, CAMOPA3BUTHS U COLUATTU3AIUH 00YUYaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPaXAlOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAllMi U pacCIIMPEHHUE OIbITa JEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMA:

[EHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYpHOMY, UCTOPUUYECKOMY U HAy4YHOMY
HACNIeIMI0, TOHMMAHUS 3HAUYeHWs XMMHUYECKOH HayKHM B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM HHGpOpManueldl O MEepeloBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOicTBE MUpa
1 00IIEeCTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTaBICHUS] O COLMAJIbHBIX HOPMax U TMpaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUICKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO II0JIE3HOH,
yueOHO-UCCIEeIOBATENIbCKOM, TBOPYECKOM W JOPYrMX BHAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOHM JEATENIbHOCTH NPH BHITIOJHEHUH Y4YE€OHBIX, MO3HABATENIbHBIX 3a7ad,
BBIMIOJTHEHUH XHUMHYECKUX OSKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOIIM B IpOIEcce 3TOW y4eOHOW NesATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJICHUE U MOCTYIKH CBOMX TOBApHILEH C MO3UIIMKA HPAaBCTBEHHBIX M MPAaBOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKUE  MPEACTABICHHMsT O  BEIIECTBE M XMMMUYECKOH  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTHsI HAyKH U COCTaBIAIOIIME OCHOBY st
MOHWMAHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOABI, B3AUMOCBS3SIX YeNIOBEKa C MPUPOJIHON cpefod, O POJIM XHMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHBBI, HAlpaBiICHHbIE HA IIOJYyYEHHE HOBBIX 3HAHUM 10 XUMUH,
HeoOXoauMble i OOBSICHEHUs HaOJIOJaeMbIX TPOLIECCOB U SBJICHMN, IIO3HABATEIBLHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON paboThI ¢
yu4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATYpOd, IOCTYIHBIMU TEXHHYECKUMHU CpPEACTBAMHU
MH(OPMAaLMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOy4YeHHMIO W TO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
€caM000pa30BaHUI0, TPOEKTHOM U HCCIEIOBATENbCKONW JAEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HATIPABIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoBaHuS KYJIbTYPbI 310POBb:

OCO3HAHHE LIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIEACTBUNA U HENPHUSATHE BPEIHBIX MPUBBIUEK
(YnorpeOyieHUsI  aJKOrojisi, HApPKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COONIOJEHHS TpaBHII
0€30MacHOCTH MPU O0OPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU;

5) TpynoBOro BoCHUTAHUA:

MHTEPEC K MPAaKTUYECKOMY H3y4eHHUIO0 mpodeccuil U TpyAa pa3iiMyHOro poja, yBaXEHHE K
TPYAY U pe3yibTaTaM TPYAOBOM EATENbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX
3HAHUU MO XMMHUU, OCO3HAHHBIN BHIOOP MHIUBUAYATbHON TPACKTOPUU MPOJOIKEHUS 00pa30BaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCIEemHON MPOPECCHOHATBHON JIEATEILHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMECHHH,
TOTOBHOCTb aJalITUPOBATHCS B IPOPECCHOHATBHOM cpee;

6) IKOJI0OrM4ecKOro BOCIMTAHUSA:



HKOJIOTHYECKHU I1esIeco00pa3Hoe OTHOIIECHHE K MPHUpPOJE KaK MCTOYHHUKY XHU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS, MOHMMAaHHE IIEHHOCTH 30pOBOro M Oe3omacHOro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DU3MUYECKOMY U ICUXUYECKOMY 3/J0POBbIO, OCO3HAHHE
IIEHHOCTH COOJIOJICHUSI MPaBHJI OE30MAaCHOTO TOBEACHUS MPHU PabOTe C BEIIECTBAMHU, a TAKKE B
CUTYaLUsX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble NMPU U3YUYEHUU XMMHH, JUI PEIICHUs 3a/ad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOM CPENOM, I IOBBILMICHHUS YPOBHS 3KOJIOIMYECKOMN
KYJIbTYpPbI, OCO3HAHMSI TJIOOAJTBLHOTO XapakTepa SKOJIOTMYECKUX MpoOJjeM U IMyTell uX pelieHus
IIOCPEACTBOM METOJ0B XMUMHH, HKOJIOIMUECKOTO MBIIIIEHUS, YMEHUS PYKOBOJCTBOBATHCSI UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAJIBHOW MPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pPE3yJAbTAaTOB BBIACIAIOT 3HAYUMBIE M1  (OPMUPOBAHUS
MHUPOBO33pEHUsT OOIICHAayYHbIE MOHATUS (3aKOH, TEOpHUs, HMPUHIMIL, TUIOTe3a, (akT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIb3YIOTCI B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHWW W3 3TUX MPEeIMETOB (hOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4YHOM KapTHHE MHpa, U YHHBEpcajbHble ydeOHble AeHcTBHs (TO3HABAaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpbIE 00OecreuuBaioT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIEHUS TP OCBOCHUM 3HAHWI: pacKpbIBaTh
CMBICT XUMUYECKUX MOHATUN (BBIACNIATHh UX XapaKTepHbIE MPU3HAKK, YCTaHABIUBATH B3aUMOCBS3b
C IpYIrMMHU MOHATHUSMH), UCIIOJIb30BaTh MOHATHA U1 OOBSICHEHUS OTICIbHBIX (DAKTOB U SIBICHUIH,
BbIOMpATh OCHOBAaHUS W KPUTEPUU JUIs KiIacCHU(PHUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX
peaKIuii, yCTaHaBIMBATh MPUYUHHO-CIECACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HM3y4YECHHUS, CTPOUTH
JIOTUYECKHE pacCyXAeHHs (MHIYKTHBHBbIC, ACIyKTHUBHBIC, MO aHAJOTHH), NeJlaTh BBIBOJbI H
3aKJIF0YEHHS;

YMEHHE NPUMEHATH B Ipollecce IMO3HAHUS MOHATUS (IIPEAMETHbIE M MeTanpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XWUMHH, MpeoOpa3oBhIBaTh LIMPOKO
IpUMEHSIeMble B XMMHHM MOJEIbHBIE IMPEACTABICHUS — XUMHUYECKHI 3HaK (CHMMBOJ 3JIEMEHTA),
XuMHu4eckass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKkUWu — TpH peleHuH y4deOHo-
MIO3HABATENIBHBIX 33]a4, C Y4ETOM ITUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKT€pPU30BATh
CYIIECTBEHHBIE NMPU3HAKU M3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIECICTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3y4aeMbIX
npoueccax U sIBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBHUA:

YMEHHE MCIOJIb30BaTh IOCTABIECHHBIE BOIIPOCHl B KAUECTBE NHCTPYMEHTA NIO3HAHMS, a TaKkKe
B KayecTBE OCHOBBI JUIsl (hOPMHPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHHIO, OPraHU3allUd U MPOBEIECHUI0 YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAONIONATh 3a XOJOM IPOIEcca, CaMOCTOSATEIBHO NMPOTHO3UPOBATH €T0
pe3ynbTar, ¢GopMyaupoBaTh 000OIIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHON pabdoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BBHIOUpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BHIOB U
dbopM mpencTaBiIeHMs, MOJIYYa€MYIO W3 Pa3HbIX HCTOYHUKOB (HAy4HO-MOMYJsSIpHAas JUTepaTypa
XUMHUYECKOTO COJIEpKaHMs, CIIpaBOYHbIE TOcoOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHHBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3JIMYHbIE METOMABI U 3alpoChl MpHU MOKCKe U 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJISl BBIIIOJIHEHUSI YUEOHBIX M MO3HABATENbHBIX 3a]a4
OTIpeNIeNIEHHOT0 THUMa, NPUOOpPETeHHEe OmbiTa B O0JACTH HCHOJIB30BAHUS HH(POPMALUOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI, OBJIAJEHUE KYJIbTYpOM AKTUBHOTO HCIIOJIB30BAHUS PA3IMYHBIX
IIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMaJbHYIO (opMy TpeacTaBIeHUs
uHpOpMallMd M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;



YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B IMIpollecce Y4eOHOH M HCCIEI0BATEIbCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIHCKOT0 X035HUCTBA U TPAHCIOPTA HA
COCTOSIHHE OKPYKAOLIEH PUPOJHON CPEBL.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHsI 337aBaTh BOMPOCHI (B XO€ Iuanora u (WiH) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOi
TeMbI, (HOPMYIUPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUSI IPEATIOKEHHON 3a/1a4H;

YMEHUS NPE/ICTABIIATH MOJYYEHHBIE PE3YJIbTaThl TO3HABATENILHON JIEATEIbHOCTU B YCTHBIX U
NUCBbMEHHBIX  TEKCTax; JielaTh MPe3eHTAlMI0  PEe3yJbTAaTOB  BBHIMOJHEHUS XUMHYECKOIO
JKCIIepUMeHTa (71a00paTOpPHOTO OMbITa, JAOOPAaTOPHOM paboOTHl IO HCCIEAOBAaHHIO CBOWCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOH TO3HABaTEILHOU M
HCCJIEIOBATEIbCKOM AESITENbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa oOIINX
WHTEPECOB U COTJAcOBaHUs MO3ULUK (0OCYKIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUIL, ONpe/ieJieHre KPUTEPUEB MO OLIEHKE KaueCTBa BHITIOJHEHHOM
paboThl 1 apyrHe).

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHUE CAMOCTOSITEIbHO ONPENENsATh e ACSTENIbHOCTH, IJIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESITENIbHOCTD, BEIOMpATh Hanbouee
s deKkTUBHBIE CTIOCOOBI PEIIeHUsT yUeOHBIX M TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO COCTABIISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIM JITOPUTM JECUCTBUUA MPHU BBINIOJIHEHUU 33JaHUN C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHWM 00 M3ydaeMmbIX OOBEKTAaX — BEIIECTBAX W PEAKIUAX, OILCHHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yibTaTa 3asBICHHOM 1€, YMEHHE HCIONb30BaTh W
aQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIOBUU 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOSHUIO O00S3aTENBHOTO COJEpKaHUS,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOil  pabodeil mporpaMMoi, BBIAEISIOT: OCBOCHHBIE
00y4JarIUMUCS HAyYHBIC 3HAHMSI, YMEHHS M CTIOCOOBI JEHCTBUH, crienndudeckue st mpeIMeTHOM
obnactu «XuUMHUS», BUIbI NEATEIHLHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA, €r0 WHTEpIpEeTaIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CUTYAIUSX.

K kxoHny oOydyeHuss B 8 kiacce mpeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTNXCS YMEHHIA:
pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX TMOHSATHUH: aTOM, MOJIEKYJla, XUMHUYECKUH AJIEMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAsi U MOJIEKYJISIpHAsE Macca, KOJUYECTBO BELIECTBA, MOJb, MOJIIpHAas macca,
MaccoBasi JIOJIsI XMMHUYECKOrOo 3JIeMEHTa B COEIWHEHUHU, MOJSPHBbIA OO0BEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIIATEIIbHOCTh, CTENEHb OKUCIEHUS, XHUMHUYECKash peakius,
KJIacCU(UKaLMs peaklMid: peakuy COEIWHEHUS, pPeaKlUu Ppas3NIoKEHUs, peaklUud 3aMelleHUs,
peakuuu oOMeHa, 9K30- M SHIAOTEPMHUECKHUE PEAKIINH, TETUIOBOM A(h(EKT peakiuu, sapo aToMma,
JJIEKTPOHHBIA CIIOM aTomMa, aTOMHas OpOWTal b, paguyc aTroMa, XMMHYEcKas CBS3b, MOJSpHAs U
HEMOJISIpHAsl KOBAJIGHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PAacTBOP, MAaccCOBasl JOJIs
BelecTBa (IIPOIICHTHAS KOHIIEHTpPAIIUs) B PacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U MPUMEHSATH 3TH MOHSATUS MPHU
ONMUCAHUU BEIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BaTh XHWMHUYECKYI0O CHUMBOJIUKY JJIsi COCTaBieHHs (GOpMyN BEIIECTB M ypaBHEHUU
XUMHYECKHUX PEaKIUii;

OTIPEICNIATh BAJICHTHOCTH aTOMOB J3JIEMEHTOB B OWHApPHBIX COCIWHEHUSX, CTCTICHb OKHCIICHUS
9JIEMEHTOB B OHMHApHBIX COECIUHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K OMNPECIEHHOMY KIaccy
coequHEHUN 1o GopMysiaM, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs M MOHHAsl) B HEOPTaHUYECKUX
COCIMHEHUSIX;

packpeiBaTh cmbica [lepumoandeckoro 3akona JI. M. MenneneeBa: 1€eMOHCTpUPOBATH TOHUMAHUE
NEePUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX JJIEMEHTOB OT MX TIIOJOXEHUS B
[lepuoanueckoit cucteme, 3aKOHOB COXPAaHEHHUSI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;



ONHKCBHIBATh W XapakTepu3oBaTh TaOnmuuHylo (opmy Ileprmoauueckoil cUCTEMBI XHUMHUYECKHX
AIIEMEHTOB: pa3MyaTh MOHATHUS «IJIaBHas moArpynmna (A-rpymma)» u «mobdounas noarpynmna (b-
TpYyIIa)», Majble W OOJBIINE MEPUOIbI, COOTHOCUTH 0003HAYEHHUS, KOTOPHIE UMEIOTCS B TaOIUIE
«llepmogmueckas cucrema xumuyeckux dmemeHToB JI. M. MengeneeBay ¢ 4UCIOBBIMHU
XapaKTEepUCTUKaMH CTPOCHMSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsij sipa, oOliee Yucio
AJIEKTPOHOB U PACIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);
KJIaccu(pUIUpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPIraHNYECKHUE BELIECTBA, XMMUYECKHE PeaKIUU (110
YHCITy M COCTAaBY YYaCTBYIOIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3P DEKTY);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB pPA3JIMYHBIX KIIACCOB,
NOATBEPAK/Iasi ONMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHMH COOTBETCTBYIOLIMX XUMHUYECKUX
peaKLuii;
IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTaBa, BO3MO>KHOCTHU
IPOTEKaHUs XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbBIX YCIOBHUSAX;
BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa MO0 (opMylie COCIUHEHMs, MacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
IPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUUECKOHN PeaKInu;
OPUMEHATh OCHOBHBIC OINEpAllMU MBICIUTENBHON NEATETbHOCTH — aHalU3 M CHHTE3, CpaBHEHHE,
00o011eHne, CUCTEMAaTU3aLUIO, KIAaCCU(UKALIMIO, BRISABICHHE MPUYUHHO--CIEICTBEHHBIX CBS3CH —
JUIS U3YYEHUs CBOMCTB BELIECTB U XMMHMUYECKHX PEAKLNi, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMS
— Ha0JIoIeHNe, U3MEPEHNe, MOJICIIMPOBAHHUE, HIKCIIEPUMEHT (peabHBI U MBICIICHHBIH );
CJIeZIOBaTh IIPAaBUJIAM IIOJb30BAHUSA XUMHUYECKOW MOCYIOH M JIaOOPAaTOPHBIM 000OpYIOBaHHUEM, a
TaKXe IpaBUIaM OOpalleHUs C BEIIECTBAMHM B COOTBETCTBMM C MHCTPYKIMSAMM IO BBIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJila M KHCIOpOAa), MPUTOTOBJIICHHIO PAcCTBOPOB C OMPENCIEHHON MAacCOBOW Ol
pacTBOpPEHHOTO BEILIECTBA, IUJIAHUPOBATh W  MPOBOJUTh XMMHUYECKHE OSKCIIEPUMEHTHI 10
paclo3HaBaHUIO pacTBOPOB ILENOYEH M KHCIOT C IOMOIIBIO HHAMKATOPOB  (JaKMYC,
denondranent, METUIOPAHXK U APYTHeE).

K koHumy o0ydeHus B 9 kJiacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh cHOPMUPOBAHHOCTH Y 00OYJAIOLTUXCS YMEHHIA:
PacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, NTPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, JEKTPOOTPULIATEIBHOCTD,
CTETIeHb OKUCJICHUS, XUMUYECKasi peaKisi, XUMUYECKasl CBsI3b, TEIUIOBOM A(PPEKT peakiiu, MOJb,
MOJISIPHBIAH 00BEM, PAacTBOP, JIEKTPOJIUTHI, HEDIEKTPOJIUTHI, IEKTPOIUTHUYECKAsT IUCCOLUALIMS,
peakI MOHHOTO OOMEHa, KaTajiu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTHMble U HEOOpaTHMBbIE
pEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAaHOBJIGHHE, AUIOTPONUsS, aM(pOTEPHOCTb, XHMHUYECKas CBSA3b (KOBAJCHTHAas, HOHHAd,
MeTaJuIn4ecKas), KpucTalInyeckas peléTka, KOppo3us METaIOB, CIUIABbI, CKOPOCTh XUMHUECKON
peakiuu, npeaeabHo gomycTuMast Konuentpanus [1/1K BemecTsa;
WIITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUH M MPUMEHATh 3TH HOHATHUS IpU
OINKCaHHUM BEIIECTB U UX MPEBPAIECHUN;
UCITOJIb30BaTh XMUMHMYECKYI0 CHMBOJIUKY Ui COCTaBJICHHA (OPMYN BEIIECTB M ypaBHEHHUU
XUMHYECKHUX PEaKIUi;
ONpEACNATh BAJEHTHOCTh M CTENEHb OKHCIEHUS XMMHUYECKHX DJJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACcCy COEIUHEHUM 110
(dopmynaM, BUA XUMHUYECKOW CBA3M (KOBaJICHTHAas, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKHUX
COCAMHEHUSX, 3apsA] MOHA IO XHMMHYECKOH (opmyne, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COETUHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBath cmbica Ilepuoguueckoro 3akona JI. M. MeHnneneeBa M IE€MOHCTPUPOBATH €r0
NOHMMAaHME: OIUCBHIBaTh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanyueckoil cucTemsbl
XMMHYECKHX 3JIEMEHTOB: pa3inuyaTh MOHATHUSA «IJaBHas moiarpynna (A-rpynmna)» M «mnoOodHas
noarpynna (b-rpynma)», Manble W OoJsiblIME€ TEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIC
UMEIOTCA B IEPUOJUYECKOM TaOyuie, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l 1pa, 00lee YUCiIo MEKTPOHOB U paclpeieieHue ux Mo



AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M UX
COEJMHEHUH B ITpeJiesiax MalbIX IEPUOJIOB U TJIaBHBIX HOATPYII C YYETOM CTPOEHUS X aTOMOB;
KJIaccu(UIIUPOBaTh XUMHUECKUE SJIEMEHTHI, HEOPIraHUYECKHUE BEUIECTBA, XMMUYECKHE Peakinu (1o
YHCIy W COCTaBY YYacTBYIOIIMX B PEAKLMHU BEIIECTB, MO TEIIOBOMY 3(h(deKTy, Mo M3MEHEHHUIO
CTEINEHEH OKUCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

XapakTepu3oBaTh (OMHCHIBATh) OOIIME M CHEHU(PHUECKHE XWMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIO)KHBIX BEIIECTB, MOATBEPXKJIasi ONMMCAHUE MPUMEpPAaMH MOJEKYJSIPHBIX U HMOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHii;

COCTABJIATh YPAaBHEHUS IEKTPOIMTUYECKON IUCCOLMALUM KUCIIOT, IEN04Yed U Ccosied, MOJHbIE U
COKpAIllEHHBbIE ypaBHEHMs peaklUil MOHHOrO OOMEHa, ypaBHEHMs peakluil, MOATBEP’KAAIOLINX
CYIIIECTBOBaHHME T'€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTABICHMS
9JIEKTPOHHOTO OajlaHca ATUX PeaKIuii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH HMPOTEKAHHUS
XUMHUYECKHX MPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYI0O M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa IO (OopMylie COEIMHEHMs, MacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIUu;

coOJII0/1aTh MpaBWJIa TOJIB30BAHMS XMUMHYECKOW TMOCYAOW M J1Ia0OpaTOpPHBIM OOOpPYIOBAaHHEM, a
TaKXe MpaBwila OOpallleHHs] C BEIEeCTBAMHU B COOTBETCTBUHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriIeKucIIoro rasa);

IPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATh
ONBITHBIM TYTEM XJIOpUA-, OpOMHI-, HOAMI-, KapOoHaT-, ¢ocdar-, CUIHKAT-, Cyabdar-,
THJIPOKCU-UOHBI, KATHOHBI @MMOHUSI U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOINE B BOAHBIX
pacTBOpax HEOPraHWYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTENBHON NEATEIbHOCTH — aHAIU3 U CHHTE3, CpPaBHEHHE,
0000111eHNe, CUCTEMAaTH3aIMI0, BbISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — IS M3Y4YCHHUS
CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAyuyHbleé METOAbl IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OIHEECTRO qa;<0B o JyieKTpOHHBbIe (LM pPOBbIE)
n/n MporpamMmel Bceero p;’;::::ﬂbﬂme p;’g::;:?qem"e o0pa3oBaTejbHbIE PeCypPChl
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE OHATHUSA
o XuMUs — BakHas 06J‘I§CTB . 5 , Bubnmorexa [IOK

. €CTECTBO3HAHMSI U MTPAKTHIECKON https://m.edsoo.ru/7f41837c

IEeSITENLHOCTH YETI0BEKA
Bbu6nuoreka [JOK

1.2 BemecTBa u XuMUUyecKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Pa3znen 2. BaxkHelilnme nmpeacTaBUTe 1M HEOPraHUYECKUX BeleCTB
21 Boznyx. Kucnopon. IToustre 06 6 bu6mmoreka [IOK

' OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax u ] 1 bubmmoreka [IOK

’ COJISIX https://m.edsoo.ru/7f41837c¢
23 Bopna. PactBopsl. [Tonsarue 06 5 1 1 bubmmoreka [IOK

’ OCHOBaHHUSIX https://m.edsoo.ru/7f41837c¢
)4 OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [IOK

' HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumuiyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubmmoreka [IOK
’ XAMHYEeCKHX d1eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
Mennene-eBa. CTpoeHue aroma
3.2 éﬁﬁfﬁﬁfﬁf&?mb 8 1 bubmmoreia LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIINU
Uroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmmoreka [JOK
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMporpaMmbl Bcero Kontpoaenbie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3nen 1. BemecTBO M XMMHUYecKHe peaKIIun
11 [ToBTOpenue u yriydaeHne 3HaHUH OCHOBHBIX 5 1 Bubmuotexa [JOK
paszmenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [JOK
’ peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS AUCCOIALIMSL. 3 1 1 bu6mmoreka [IOK
XVMUYECKUE PEeaKIH B PacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTassibl M MX COeIMHEHMSI
71 OO01mas xapakTepuCTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
22| wemenmon VIApymm. Coparn o6 6 Bubmiorerca LIOK
S https://m.edsoo.ru/7{41a636
OO0m1ast XxapaKTepUCTHUKA XUMHUECKUX Eubmiorexa [IOK
2.3 2g:§§§2§i;}A_rp ymmet. A3oT, Gocdop u nx 7 ! https://m.edscli).ru/7f4la636
2.4 gﬁiﬁfﬁé’ ?éfpéfﬁﬁx?ffefﬁ I:IXerMHHf/'I 8 1 2 bubmorexa [IOK
S — https://m.edsoo.ru/7f41a636
Wroro no pazpeny 25
Paznen 3. MeTassibl M UX COeIMHEHMSI
. bubmoreka [JOK
3.1 Obmpme cBoidcTEa METaLIOB 4 https://m.edscli).ru/7f4la636
3.2 Baxwueiiine MeTamibl ¥ UX COSINHECHHUS 16 1 2 Eﬁﬁﬁﬁgiﬁﬁn 412636
Uroro no pazgeny 20
Pasznen 4. Xumus U OKpysKawomas cpeaa
4.1 BeniectBa 1 MmaTepuaibl B AKHU3HU YEIOBEKA 3 bu6mmoreka [IOK
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Hroro no pazneny 3

PeszepBHoe Bpems 3 bubmorexa I[IOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KouunyecTBO 4acoB JMara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie IlpakTuyeckue wiyenmus o0pasoBaTejbHbIe
padoThbI padoTsI pecypchl
1 [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
bubmunoreka LIOK
2 | lNonsTHe 0 METORAX TO3HAHKS B XMMHA ! 07.09.2023  https://m.edsoo.ru/f0d227¢
[IpakTnueckas pa60Ta}.N9 1 «IIpaBuna paboThI Bubnmorexa [IOK
3 B 1ab0paTopuu 1 MPHEMI 0OPAIIICHI C ! 12.09.2023  https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
4 Yucrtele BemecTBa 1 cMecu. CiocoObl 1 bubmunoreka LIOK
paszieneHus cMece 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «Pa3nenenue Bubmmotexa LOK
5 cMmecell (Ha mpuMepe OYMCTKH TOBAPCHHOM 1 19.09.2023  https://m.edsoo.ru/ff0d28¢8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa I[IOK
21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE IIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [JOK
XHMHYECKHUX JIEMECHTOB 26.09.2023 https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 clnOKHBIE BELIECTBA 1 bubmorexa [IOK
21.09.2023 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa HOK
28.09.2023 | https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuaeckas hopmyia. BameHTHOCTh aTOMOB 1 03.10.2023 EES::I;I/(;E.GeIEZ(];E)C.)rE/ F0d2cae
XUMHUYECKHX IJICMEHTOB
1 OtHoOcHTENbHAs aTOMHAs Macca. 1 bubmoreka [{OK
OTHOCHUTENbHAS MOJICKYJIIpHAs Macca 05.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas qoist XMUMHUYECKOT'0 DJIEMEHTA B 1 bu6mmoreka [IOK
COCTMHCHUU 10.10.2023  https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecrBa. Mosb. MossipHast 1 but6mmoreka [IOK
Macca 12.10.2023  https://m.edsoo.ru/ff0d5230
14 Ddu3znyecKrue U XUMUYECKUE SIBICHUS. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

XuMu4ecKas peakius

17.10.2023

https://m.edsoo.ru/ff0d37fa

15 [Ipr3Haku U yCcIOBUS MPOTEKAHUS XUMUYECKHUX bubnuoteka [JOK
peaxuit 19.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHCHHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus xonudecTBa, MacChl BEIISCTBA 110 bu6mmoreka [IOK
YPaBHEHHSIM XUMUYECKHUX PEaKIHii 26.10.2023 https://m.edsoo.ru/ff0d5708
18 | (coonmtomen, prasomenms, scmens Bubmiorera LIOK
’ ’ ’ 24.10.2023 | https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JIOMOHOCOB — y4E€HBIN-3HIIUKIONEINUCT. bu6mmoreka [IOK
O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI 07.11.2023 | https://m.edsoo.ru/ff0d40c4
20 KonTtponbHas padora Nel mo reme «BemiectBa Bu6muotexa [JOK
1 XUMUYCCKUE PEAKIIHI 09.11.2023 | https://m.edsoo.ru/ff0d4290
2| Knenapor o snesent  rpooros semeerao. Bumiorera LIOK
Osoi 14.11.2023 https://m.edsoo.ru/ff0d44 8¢
22| xmcnopents (peassm cxenerma, ropese) BuGmoterca LIOK
’ ’ 16.11.2023 | https://m.edsoo.ru/ff0d4614
[NousTie 00 OkcHmax
23 | maepaopete & mpmemcIo Bumoterca LIOK
’ 21.11.2023  https://m.edsoo.ru/ff0d497a
[IpuMeHeHue kucnopona
24 | nommano siiaxmmcoton Yoo Bumoterca LIOK
’ 23.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUUECKUX PEAKITUIX
75 TorumBo (HeTh, yroib U MeTaH). 3arpsi3HeHHe Bu6muotexa [JOK
BO3]1yXa, CITIOCOOBI €r0 MPeI0TBPAICHUS 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
26 | dlamyeerme w obmpastne mmenopora Bumiorera LIOK
N ’ 30.11.2023 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
27 Bonopoa — sneMeHT u npocToe BEIMIECTBO. bu6mmoreka [IOK
Haxoxxaenue B npupoze 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
78 dusnvecKkue U XUMAYECKHE CBOMCTBA but6mmoreka [IOK
Bojtoposa. [Ipumenenue Bogopoaa 07.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsTHE 0 KHCIIOTaX U COMISIX bubmunoreka LIOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
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12.12.2023

https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK

30 Cniocodet nosysenus Bo10poAa B 1adopatopun 14.12.2023 | https://m.edsoo.ru/f0d4ddo
| e d 1o e B 10K
(L OJLYHCHHE I CODHPANHE BOAOPOA, 19.12.2023  https:/m.edsoo.ru/ff0d442
U3YyUYEHHE €r0 CBOHCTBY
. N bubmoreka [IOK
32 MomipHbiii 00EM rasos. 3aKon Asoranpo 21.12.2023  https://m.edsoo.ru/f0d542¢
py | b e o B LOK
rasa 1ro ero UIBECTHOMY KOIMTACCIRY BOIIECTS 26.12.2023  https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
34 B;;‘IHCJIGH:}(I) ((:)60’5624;); 2a3;)1(3) éIOéypaBHeHI/IIO Bubnmorexa [IOK
PCAKIIN Ha OCHOBE 3AKOHA OYHEMHPIX 28.12.2023  https://m.edso0.ru/ff0d5708
OTHOIIICHHUHU Ira30B
35 duzndeckue €CKHE CBOMCTBA BO, bubmorexa LIOK
MSTHCCIHIC 1 XTMITICCIHIE CBONCTBA BOAB! 09.01.2024  https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX 11.01.2024  https:/m.edsoo.ru/f0d59¢2
37 | mocnmsnsie pacmaops. Macoomms xons Bubmiorera LIOK
m P P a 16.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacCTBOpPE
18 | ipmorommenme yacraopon s onperengc Bu6morexa LIOK
p . e b P pedl 18.01.2024  https://m.edsoo.ru/ff0d5eba
MacCCOBOM J0JICH paCTBOPEHHOTO BEIIECCTBAY
39 Kontposbnas padora No2 o teme «Kucmopo. bubmuoteka [JOK
Bonopon. Boga» 23.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCu(pUKaIus, bubmunoreka LIOK
HOMEHKJIaTypa 25.01.2024 | https://m.edsoo.ru/ff0d664e
41| xoenonmum, outommeme n smpotepaers Buwotea LIOK
’ p 30.01.2024  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHYECKHE CBOMCTBA bubnuoteka [JOK
OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmunoreka LIOK
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HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0dfee2
45 ITonyuyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
13.02.2024 https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCcoObI bubmuoreka [{OK
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA 15.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3334 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 I'eneTnueckas cBsi3b MEKy KilacCaMu bu6mmoreka [IOK
HEOPraHMYECKUX COCTMHEHUI 22.02.2024 https://m.edsoo.ru/00ad9a50
. bubmoreka [JOK
49 | ObobmenHe 1 CHCTEMATHIALHA SHAHHH 27.02.2024  https://m.edsoo.ru/00ad9ch2
50 KonTtponbnas padota Ne3 no teme "OcHOBHBIE bubnuotexa [JOK
KJIaCChl HEOPTAaHUYECKUX COeTUHEHUN" 29.02.2024 https://m.edsoo.ru/00ad9ela
1 xuvaecron snewernton, Honse o pynax ubmnorera LIOK
’ 05.03.2024  https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
2 cntreva xmamcom stesenton L 11 bubnorera LIOK
o 07.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, rpynmbl, HOATPYIIIBI bubmorexa I[IOK
’ ’ 12.03.2024 https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3oTtombr 14.03.2024  https://m.edsoo.ru/00ada342
I BiGores 10K
T 19.03.2024 https://m.edsoo.ru/00adabbe
Menneneena
S6 ero monoweno » Meprosmaccsoft erene 1 Bubmnorera LIOK
' 21.03.2024 | https://m.edsoo.ru/00ada824
H. Meunneneena
ST pasmrun saywisw npar T 1. Memzerces buGmrorexa LIOK
. v 02.04.2024  https://m.edsoo.ru/00ada96e
— y4€HBIH, earor u rpakIaHIH
58 DIEKTPOOTPULIATETLHOCTH aTOMOB bubmmoreka [JOK

XUMHUYCCKHUX 3JICMCHTOB

04.04.2024

https://m.edsoo.ru/00adaab8
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59

HNonnas xuMmudeckas CBI3b

bu6mmoreka [IOK

09.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMHA4Y€ECKas CBS3b 1 bubmorexa [IOK
11.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenonsipHasi XMMUYECKas CBA3b 1 bubmorexa [TOK
16.04.2024 https://m.edsoo.ru/00adaab9
Bubmnorexa IIOK
62 | Cremems okucneHHs ! 18.04.2024 https://m.edscI)_E).ru/OOadanS
63 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1 Bubmorexa HOK
23.04.2024  https://m.edsoo.ru/00adb076
64 OxucIuTelIN 1 BOCCTAHOBUTEIIN 1 bubmmorexa ITOK
25.04.2024 | https://m.edsoo.ru/00adb076
65 KonTtponbnas padora Ne4 o reme «CtpoeHue 1 Bu6muotexa [JOK
aToMa. XMMHUYECKas CBI3b) 30.04.2024  https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O6001IeHNE 1 1 bubmuoteka [JOK
cHUCTeMaTu3alysl 3HAHUI 02.04.2024  https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui 04.04.2024 | https://m.edsoo.ru/00ad9cb2
68 Pezepublit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui 16.04.2024 https://m.edsoo.ru/ff0d61c6d
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

Koan4yecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KoHT Aara oOpa3oBare e
/i Beero poibHble IIpakTHyeckue W3yueHHUs pa3oBaTeJIbHBI
padoThI padoThI pecypcsl
|| cnorema nmartcoam stemonron TL 1. ! BuGmmorexa LIOK
T 05.09.2023 | https://m.edsoo.ru/00adb59e
MeHnpaeneeBa
2| e onenemon mepotes e | BuSmaorexa LIOK
06.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Knaccudukanms 1 HOMEHKIaTypa 1 bubnuoteka [JOK
HEOPraHMYECKUX BEIIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunsl XuMu4uecKkoil CBSI3U U THIIBI 1 bubmunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK 13.09.2023 ' https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel o teme

5 «[ToBTOpEHUE U yriayOneHue 3HaHuH 1 1 19.09 2023
OCHOBHBIX pa3JIeoB Kypca 8 Kiacca

6 Knaccudukanmst XuMHUIeCKUX peaKIfi mo 1 but6mmoreka [IOK
pa3IMYHBIM PU3HAKAM 20.09.2023 https://m.edsoo.ru/00adbcb0

7| Howsme o romoremane n roreporommx |1 Bummorexa LIOK

26.09.2023 | https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

] @DaKTOpPBI, BIUSIOIIKNE HA CKOPOCTh 1 Bu6muotexa [JOK
XUMUYECKON PEaKIIUU U TTOJIOKEHUE 27.09.2023 | https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHUS

9 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC 1 bubmunoreka LIOK
peakIuu 03.10.2023 | https://m.edsoo.ru/00adcade

10 Teopust 37EKTPOTUTUUECKON JUCCOLUALINH. 1 bu6mmoreka [IOK
CubHbIe U cllabble SIEKTPOITUTHI 04.10.2023  https://m.edsoo.ru/00adcd68

11 NouHble ypaBHEHUS peaKkIuid 1 bubmorexa [IOK

10.10.2023 | https://m.edsoo.ru/00add448

o | P ot oo | Bumorera LOK

. 11.10.2023 | https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON JTUCCOIHAITIT
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XUMHYECKHE CBOVMCTBA COJIEU B CBETE

bu6mmoreka [IOK

I3 mpeacTascuuii 06 dCKTPOAHTIHCCKOI 17.10.2023  https://m.edsoo.ru/00add8b?
JICCOIIMAIINT
14 [TonsTue o ruaponau3e coen bubmuorexa LIOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O0001eHre U cUCTEMATU3aLMs 3HAHUN Bubmzorexa LHOK
24.10.2023 | https://m.edsoo.ru/00addd12
16 [TpakTuueckas padora Ne 1. «Pemenue bubmuoteka [JOK
9KCIEPUMEHTAIIBHBIX 3371au» 25.10.2023 https://m.edsoo.ru/00addbfa
17 Onexmponmreetan anccouata Bubmioreks LIOK
! 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITH B PACTBOPAX)»
13 OO0m1as XxapakTepuCcTHUKa rajJoreHOB. bubnuoteka [JOK
XUMHUECKUE CBOMCTBA HA MPUMEPE XJI0pa 08.11.2023  https://m.edsoo.ru/00addfe2
19 xuvmmeonn caofiorsa, monyecne uborera LIOK
’ ’ 14.11.2023 = https://m.edsoo.ru/00adel104
[IPUMEHEHUE
20 lonyeene commolt xicroTs, Asycre 2 ubmnorera LIOK
. ’ 15.11.2023 ' https://m.edsoo.ru/00ade348
CBOMCTB»
| o soomem o B LOK
’ 21.11.2023 https://m.edsoo.ru/00ade488
H30BITKE
2 OO6mras xapakTepucTruKa 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIIBI 22.11.2023 https://m.edsoo.ru/00ade64a
33 Haxownene coput o€ coommeni Bufmrorexa LIOK
. 28.11.2023 | https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopoi, cTpoeHue, (U3HIECKUEe U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
75 Oxkcuapl cepbl. CepHast KUCITOTa, GU3UIECKUE bubmuoteka [JOK
U XUMHYECKUE CBOMCTBA, IPUMEHEHHE 05.12.2023 | https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKIIUH, JIeKAIIUE B OCHOBE
2% MIPOMBIIIUICHHOTO CTI0C00a MOTydIeHHS bubmuoreka [JOK

CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPYXKAIOIIEeH CPellbl COCANHEHUSAMHU CEPbI

06.12.2023

https://m.edsoo.ru/00adec8a
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Brruncnenne MmaccoBoU 1OIH BEIXOZA

bu6mmoreka [IOK

27 MPOJYKTA PEaKIuu 12.12.2023  https://m.edsoo.ru/00adec8a
18 oy, Asor, peonpoctpanenme » npHOE Bubmioreks LIOK
) ’ . ’ 13.12.2023  https://m.edsoo.ru/00adeeab
buznyecKre 1 XUMUIECKIE CBONCTBA

29 AMMHUak, ero Gu3nIecKue U XUMUIECKUE bubmunoreka LIOK
CBOMCTBA, TTOJIyYCHUE U TPUMEHEHNE 19.12.2023  https://m.edsoo.ru/00adf004

30 lonyeenme mmaka, woyseric o Bubmrorexa LIOK

. ’ 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCioTa, €€ hru3ndeckKue u bubmunoreka LIOK
XUMHUYECKHUE CBOWCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHMS

37 B Ka4eCTBE MUHEPAJIbHBIX YIOOPECHUH. Bu6muotexa [JOK
XHUMHYECKOE 3arps3HEHNE OKPYKAOIIEH 27.12.2023 | https://m.edsoo.ru/00adf518
CpeJIbl COeIMHEHUSIMH a30Ta

33 o, Qo e Bubmioreks LIOK

L 09.01.2024  https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
(o | omomsenne b s B 10K
. i 10.01.2024 https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu

35 Yrnepon, paclipoCTpaHEHHE B IIPUPOJE, Bu6muotexa [JOK
bu3NYecCKre U XUMHUYECKUE CBOMCTBA 16.01.2024  https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Guandeckue u

36 XHUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE but6mmoreka [IOK
po0JIeMbl, CBA3aHHBIE C OKCUAOM YIJIepoa 17.01.2024  https://m.edsoo.ru/00adfebe
Iv)

37 VYronbpHas KUCIOTa U €€ COTN bubmorexa I[IOK

23.01.2024 https://m.edsoo.ru/00ae006¢
38| "onyaene yroermenoro rase Bubmioreks LIOK
) " 24.01.2024  https://m.edsoo.ru/00ae027¢
KauecTBenHas peakiusi Ha KapOOHAT-HOH

39 [lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX Bu6muotexa [JOK
BEIECTBAX KAK O COSAUHEHUAX yIriieposa 30.01.2024 | https://m.edsoo.ru/00ae054¢

40 Kpemuuii u ero coeauHeHust but6mmorexa [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

31.01.2024

https://m.edsoo.ru/00ae080a

[Tpaktuueckas padota Ne 5. Pemenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bubmorexa [IOK
. 06.02.2024  https://m.edsoo.ru/00ae0bf2
«BakHeWITMe HEMETAUTBI M UX COCIMHCHHS)

42 Kontposbnas padota Ne3 no teme bubnuotexa [JOK
«BakHelme HeMeTauIbl K UX COSAMHCHUSD) 07.02.2024 | https://m.edsoo.ru/00ae0el8
OO01mas xapakTepuCTHKa XUMUIECKIX

43 3JIEMEHTOB — METAJJIOB. MeTanmnndeckas bu6mmoreka [IOK
CBSI3b U METAJTNYECKAsi KPUCTAIITMUECKAs 13.02.2024  https://m.edsoo.ru/00ae103e
peuérka. PU3nyecKkue CBOMCTBA METAJIIIOB

PV A — Bubmiorera LIOK

14.02.2024  https://m.edsoo.ru/00ael156
METAJIJIOB
O61u1re cnocoObl MOTyYSHHsI METAJLIOB.

45 CnnaBbl. BeruucieHnus o ypaBHEHUSIM bubnuotexa [JOK
XUMHUYECKHX PEeaKLui, eI OJIUH U3 20.02.2024 https://m.edsoo.ru/00ael156
PEareHTOB COACPIKUT MPUMECH

46 IToHsATHE O KOPPO3UH METAILIOB bubmorexa LTOK

21.02.2024 https://m.edsoo.ru/00ael1278
bubmunoreka LIOK

47 Hlenosmbte MeTans! 27.02.2024  https://m.edsoo.rw/00ae14b2

48 OKcuabl U THAPOKCUJIBI HATPUS U KAJIHSI bubmuorexa LIOK

28.02.2024 https://m.edsoo.ru/00ael14b2

49 [llenouno3eMeNbHBIC METAJIIBI — KATBIIMHN 1 bu6mmoreka [IOK
MarHui 05.03.2024  https://m.edsoo.ru/00ael5e8

50 Baxneime coenuHEHNS KaJIbIUI Bubmorexa HOK

06.03.2024 | https://m.edsoo.ru/00ael5e8

51 O06o001enre u cucTeMaTr3alus 3HaHU 12.03.2004

52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS bubmorexa [IOK

13.03.2024  https://m.edsoo.ru/00ae1886

53 [Tpaktrueckas padota Ne 6 o Teme bubmuoteka [JOK

"YXXEcTKOCTh BO/BI U METOABI €€ ycTpaHeHus " 19.03.2024  https://m.edsoo.ru/00aelae8
. but6mmoreka [IOK

>4 | Amommrni 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCUIA U bubmmoreka [JOK
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THAPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
26 | Keneso ! 03.04.2024 | hipsstin adsooun/00sg1ds6
57 Oxkcuabl, Tuapokcuasl u conu xenesa (1) u 1 bubmuoreka [{OK
xenesa (I11) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3alis 3HaHHHA 1 10.04.2024
59| sxomeprmrmranmt: sax moTowe. | BuGmmorexa LIOK
«BUKHEHIIIE METALTBL H HX COETHHEHIS 16.04.2024  https://m.edsoo.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XHMHYCCKHUX
o |Eommtcom o perermens | BuGmorera 10K
BEIMUCTCHHS MACCOBOM JIOH BHIXOA 17.04.2024  https://m.edsoo.ru/00ae1750
MIPOYKTA PEAKITUN
61 O06o0mIeHre U cucTeMaTr3alis 3HaHHHA 1 23.04.2024
62 KonTtponbHas padora Ne4 o reme 1
«Baxuenime MeTayuibl U X COEIUHEHUS) 24.04.2024
63 BenectBa 1 maTepuainbl B MOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HH YeIOBEKa 30.04.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh 1 bubmuoteka [JOK
Cpenbl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MUM B pEIIEHUH DKOJIOTHYECKUX 1 Bu6muotexa [JOK
npoOem 08.05.2024 | https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IeHNE 1 1 bubnuotexa [JOK
cUCTEeMaTH3aIus 3HaHUI 14.05.2024  https://m.edsoo.ru/00ac0d0a
67 Pesepublit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui 15.05.2024  https://m.edsoo.ru/00adb33¢c
68 PeseprubIil ypok. O6001IeHNE 1 1 bubmuoteka [JOK
CUCTEeMaTH3aIus 3HAaHUI 15.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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