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IHHOACHUTEJIBHAA 3ATINCKA

[TporpamMma 1o XuMuu Ha ypOBHE OCHOBHOTO 0011Iero 00pa30BaHUs COCTAaBIIEHA HA OCHOBE TPEOOBaHUI
K pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTelIbHOH MpPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHus,
npencrasieHHbix B PI'OC 00O, a Taxke Ha OCHOBE (enepa’abHON pabodel mporpaMMbl BOCITUTAHUS H C
y4€TOM KOHLIENIMM TpenojaBaHus y4eOHOro mnpeaMera «XWMHS» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu.

[Iporpamma mo XuMuuM Aa€T MPENCTaBICHHE O LENSAX, OOIIel CTpaTerud OOydeHHs, BOCIIMTAHUS U
pa3BUTHUS OOY4YaOLIMXCS CpeACTBAMM Y4YeOHOTO IIpeIMEeTa, YCTAHABIMBAET 0O0s3aTENIbHOE INPEAMETHOE
coJiep’KaHue, IpeaycCMaTpUBAET paclpeiesieHUe ero 1o KjiaccaM U CTPYKTYPHUpPOBaHUE 10 pa3zesiaM U TeMaM
IIPOrpaMMbl 10 XUMHUH, ONPEAENAeT KOJMYECTBEHHbIE M KAaUECTBEHHbBIE XApAaKTEPUCTUKH COACpIKaHMUS,
PEKOMEHAYEMYIO MTOCIIEIOBATEILHOCTD U3YUEHHSI XUMHUH C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHM y4eOHOI0 IpoIiecca, BO3PACTHBIX 0COOEHHOCTEN 00YydaroIuXCcsl, OIPEEIeT BO3MOXHOCTH
npeaMeTa sl peanus3anuy TpeOoBaHUI K pe3yabTaTaM OCBOEHHsSI OCHOBHON 00pa30BaTeIbHON MpOrpamMMbl
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM 00y4eHHsI XUMHUH Ha YPOBHE
1ene u3ydeHus MpeaMeTa U OCHOBHBIX BHJIOB y4EOHO-IIO3HABATEIbHON AEATEILHOCTH 00yUaroLerocs o
OCBOEHHIO Y4E€OHOTO CO/AEP KAHMUSL.

3HaHME XHMHHM CIY)KUT OCHOBOM JUIsi (opMHUpOBaHHMS MHPOBO33PEHUs OOy4aroumlerocs, €ero
MPE/ICTaBICHU O MaTepHalbHOM €IUHCTBE MHpPa, BAXKHYIO pOJIb HUIpaloT (OpMUpYEMBIE XHUMHEH
MIPE/ICTaBJICHHS] O B3aUMOIIPEBPAILLEHUSIX SHEPTUU U 00 ABOJIIOLMK BELIECTB B MPHUPOJIE, O MYTIX PEIIeHUS
rI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YETIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOHW, MUIIEBON M
9KOJIOTMYECKO 6e30MacHOCTH, IPOOIEM 3IPAaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peajn3alii BOZMOKHOCTEHN AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KyJIbTYpPbl JUYHOCTH,
e€ oOmiel u GyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CITOCOOHOCTEN 00yUJaronnxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOUM  /eATeNbHOCTH, OKCIEPUMEHTANbHBIX U  HMCCIEIO0BATEIbCKUX YMEHHIH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO CHenu(UKON HAydYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3IJiAga Ha
€IMHCTBO IPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAllOM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU
IrPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MpHUPO/Ie, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHue 00yqaroInXCsl.

JlanHble HampaBlieHUS B OOY4EHMHM XMMHH OOECIEYMBAIOTCS CHEHH(PHUKON coaepkaHHs yueOHOTro
npeaMeTa, KOTOPBINA SBISETCS MEJarornyeckd aJalTHPOBAHHBIM OTpPaKEHHEM 0a30BOM HAyKU XUMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I111eT0 00pa30BaHusi OPHEHTUPOBAH HA OCBOCHHE O0yJaArOIIUMHUCS
CUCTEMbl TMEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHWYECKOM XUMHUU U HEKOTOPHIX OTAEIbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coJep:KaHus MPOrpaMMbl [0 XUMUHM CPOPMHPOBAHA HA OCHOBE CUCTEMHOI'0 MOAX0/a K €&
n3ydyeHno. CoJepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI MOHATHH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBbl TOHATHH O XUMHUYECKOM peakuuu. OOe 3TH CUCTEMbI CTPYKTYPHO OPraHM30BaHbI 10 NMPHHLHUIY
IIOCJIENOBATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHUH;

— YYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 MEKTPOITUTUYECKOI TUCCOIMALIMHU BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HaHHSA PacCMAaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKH IMOITYYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSA (YHKIIUN OOBSCHEHUS U



IIPOTHO3UPOBAHUS CBOICTB, CTPOEHMSI M BO3MOJKHOCTEH IPAKTUYECKOTO IIPUMEHEHUS M IOJIYyYECHHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHUPOBAHMIO IPEICTABICHHUS O XUMHUYECKOM
COCTaBJISIIOLLIEH HAy4YHOW KAPTUHBI MUpPa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI, LIEHHOCTHOIO OTHOILUCHUS K
Hay4yHOMY 3HaHHUIO U METOJ1aM [103HAHUs B HayKe. V3ydeHne XuMuM NPOUCXOIUT C IIPUBICYEHUEM 3HAHUH U3
paHee M3y4EHHBIX Y4eOHBIX mpeameToB: «Oxkpyxkarouuii mup», «buosorusa. 5-7 knacce» u «®Pusuka. 7
KJIaCcC».

[Ipu u3ydeHNH XUMHUH MPOUCXOAUT (HOPMHUPOBAHNE 3HAHWA OCHOB XMMUYECKOH HAyKH Kak 00JacTu
COBPEMEHHOT'0 E€CTECTBO3HAHMSI, NMPAKTUUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHI. 3a/1aua yaeOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI XUMHUUECKUX 3HAHHM
— BaXHEUIMX (aKTOB, MOHSITUM, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHHUH, JOCTYHNHBIX 0000IIeHMI
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B IPUOOILIEHUH K HAyYHBIM METOJaM [O3HAHUS IIPU U3YUEHUU
BEIIECTB U XUMHUUYECKUX PeaKIuii, B pOPMUPOBAHUM U Pa3BUTHH MTO3HABATEIIbHBIX YMEHUHN U UX IPUMEHEHUU
B y4eOHO-TI0O3HABATEIbHON M y4eOHO-UCCIIEOBATEIbCKON /EATEIbHOCTH, OCBOEHUH MPaBUIl 0OE30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipu n3yyeHnn XuMHUH Ha ypPOBHE OCHOBHOTO O0I11eT0 00pa30BaHMsI BXKHOE 3HAYEHUE IPUOOPENH TaKKe
€U, KaK:

— (dopMHpOBaHHE UHTEIJIEKTYyaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K CcamMo00pa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbHOMY TPUHSATUIO pEIIeHHH, CrocoOHOM amanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HaNpaBJIEHHOCTh 0OYyYEHHUsI HAa CUCTEMAaTHYeCKOe MPUOOIIEHNE 00Yy4aromuXCsl K CaMOCTOATENbHOMN
MO03HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJIaM IO3HaHUs, (POPMUPYIOIIUM MOTHBALUIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0ecrnieyeHre yCIO0BUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJArOITUMHUCS OTbITa PA3HOOOpa3HOM
NEeATeNbHOCTH, TO3HAHUS M CAaMOIIO3HAHUS, KIIHOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), MMEIOIIUX
YHHUBEPCAIIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUAOB JEATEIBHOCTH;

— (opmupoBanue oOmel (GyHKIMOHAIBHON W €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIE
YMEHUH 00BACHATH U OLICHUBATh ABJICHUS OKPYKAIOLIET0 MUPA, UCIIOJIb3Yys 3HAHUS U OTIBIT, IIOJTy4YE€HHbIE ITPU
M3YyYEHUH XUMUU, IPUMEHSATh X NPU PELIEHUHU NPo0JIeM B IOBCEAHEBHOM )KU3HU U TPYJOBOM AEATEIbHOCTH;

— (popMupoBaHue y 00y4aromuxcsi TYyMaHUCTUYECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH XUMHUYECKUX
3HaHUH A7 BBIpaOOTKM 3KOJIOTHYECKH 11€7€cO00pa3HOro MoBeIeHHs B ObITY M TPYJOBON JEATENIBHOCTU B
LeJIAX COXPAHEHUS CBOETO 310POBbS M OKPY’Karolled IPUPOJHOM Cpeibl;

— pa3BUTHE MOTHUBALUH K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHMsI 00111eYeNIOBEUECKUX [ICHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(UIISL U HANpaBIEHHOCTH
JanbHeIero ooyueHus.

OO11ee yMcIo YacoB, OTBEAEHHBIX AJIS U3YYEHHs XMMHUU Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYaJIbHBIC XMMUYECKHE MOHATHSA

[Ipeamer xumuu. Ponb XMMHMM B KM3HHM 4e€JOBeKa. XUMHUSI B CHCTeMe HayK. Teina M BeliecTa.
®du3nueckre CBOKWCTBA BelECTB. ArperaTHoe coctosinue BemniecTB. [loHATHE 0 MeTOJaX TO3HAHUS B XUMUU.
Uuctele BemecTBa U cMecu. CriocoObI pa3ieNieHus: CMECEH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE 53JeMeHTbl. CHMBOJBI XUMHUYECKHX 3JeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiectB. OTHOcUTenbHas aromMHas Macca. OTHOCUTENbHAash MOJIEKyJsipHass Macca. MaccoBas 10715
XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemecTtBa. Monb. MonsipHas macca. B3anMOCBS3b KOJMYECTBA, MAacChl U YMCIA
CTPYKTYPHBIX €IUHHII BeecTBa. Pacyérel mo popMynam XMMHUECKUX COCTMHEHUH.

du3nuecKre 1 XUMUYECKUE SBJICHUS. XUMHUUECKasi peakius U €€ MPU3HAKU. 3aKOH COXpaHEHUsI MaCChl
BEIECTB. XUMHUYECKHE ypaBHeHHS. Kiaccudukanus XUMUYECKHX peakiui (COCIUHEHUS, Pa3JI0KCHHS,
3aMernieHus, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOH MMOCY0M, IpaBHIaMu pabOThI B JTA0OpAaTOPUU U IpHEMaMU OOpaIeHUs ¢
mabopaTopHBIM 00OpYJOBaHUEM, U3YUCHUE M ONMUCaHUE (PU3UYECKHX CBOWCTB OOPa3IOB HEOPTaHHMYECKUX
BeIlIeCTB, HAOI0IcHUE (hr3UYEeCKUX (IJIaBJIEHUE BOCKA, TAsHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KATICHHUE
Y KOHJICHCAIIMSI BOJIbI) M XUMHUUECKHX (TOpEHUE CBEYH, TPOKATUBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE
MeJla C KHUCIIOTOM) SIBIE€HWM, HaOJIOJA€HHWE M OINMCAaHUE IPU3HAKOB IMPOTEKAHHUS XUMUYECKHX peakuuit
(paznoxeHue caxapa, B3aMMOJICHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM Oapusi, pa3iokKeHHue THAPOKCHIA METU
(I mpu HarpeBaHWH, B3aUMO/IeHCTBHE Kene3a ¢ pactBopoM cos meau (1), u3ydenue croco6oB pazaeneHus
cMecel: ¢ MOMOIIbI0 MarHuTa, GuUIbTPOBAHKE, BhITIAPUBAHUE, JUCTHIUIALIMI, XpoMaTrorpadus, mpoBeaeHre
OYHMCTKH TTOBAPEHHOM COJIM, HAOJIOICHUE W OMMCAHKE PE3YIbTATOB MPOBEJACHUS OMBITA, MJUTFOCTPUPYIOIIETO
3aKOH COXpaHEHUS MACChI, CO3/IaHIE MOJIEICH MOJIEKYIT (ITapOCTEP>KHEBBIX ).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — anmeMeHT u mpocTtoe BemecTBo. Haxoxkaenue
KHCJIOpOJia B MpuUpojae, GU3NIECKue U XUMUYECKHEe CBOMCTBa (peakmuu ropenus). Oxcuzapl. [Ipumenenune
kuciopoaa. CrocoObl MoJydeHUs: KHUCI0poa B 1JabopaTopuu U MPOMBILIIEHHOCTH. KpyroBopoT kucinoposaa
B npupoze. O30H — aNIOTPONHASE MOAU(PHUKAIUS KUCIOPOa.

TemoBoitl 3pPexT Xxumudecko peakiuu, TEPMOXUMUYECKUE YpaBHEHUS, IK30- U SHAOTEPMUUYECKUE
peakiuu. TormBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHJIEHHE MAapHUKOBOTO 3(pdeKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snmemeHT u mpoctoe BemecTBo. HaxoxkaeHue Bomopoaa B mpupoje, (hu3nueckue H
XMUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI MmonydyeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéTsl o0 XUMUYECKUM ypaBHEHHSIM.

®usnueckue coiicTBa BoAbl. Boxa kak pactBopurtenb. PacTBopsl. HachilieHHbIE 1 HEHACHIILEHHbIE
pacTBOpbl. PacTBOpUMOCTSH BellecTB B BoJie. MaccoBasi 10J1s1 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B mpHpoAe M B KU3HM 4YesnoBeKa. KpyroBopoT BOJbI B INpUPOJE.
3arpsi3HeHUE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heopranndeckux coeaunennit. Okenpl. Kitaccugukanys okCHI0B: coneo0pasyromime
(ocHOBHBIE, KUCIOTHBIE, amboTepHbIe) U HecosieoOpazyomue. HoMmeHnknatypa okcunoB. Pusndeckue u
XUMUYECKUE CBOMCTBA OKCUI0B. [lonydeHnne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHWN: MIENOYM U HEpacTBOpUMBbIE OCHOBaHMs. Homenkmarypa
ocHoBaHui. duU3nyeckre U XUMUYECKUE CBOMCTBA OCHOBaHUH. [losyueHne ocHOBaHU.

Kucnotel. Knaccuduxarus kuciaor. Homenknarypa kucnoT. Ouznueckue U XUMHYECKHE CBOWCTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonydenue kucnor.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMH4YecKue cBoiicTBa cosieid. [lonyuenue comneit.

I'eneTnueckast CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COEUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/AeJIeHHe COJIepKaHUs KHUCIOpoJa B BO3JAyXe, IMOJyueHue, coOupaHue,
pacrmo3HaBaHHe W U3Y4Y€HHE CBOMCTB KHUCIOPOJa, HAONIOIEHUE B3aMMOJICHCTBYS BEIIECTB C KUCIOPOJIOM U
YCIOBUSI BO3HMKHOBEHHUS U TPEKpAIEHUs TOpeHus (Mokapa), O3HAKOMIIEHHE C OOpas3llaMu OKCHUIOB U
OTIMICaHHE WX CBOWCTB, MOJy4YCHHE, COOMpaAHUE, PACIO3HABAHKNE U M3YYE€HHE CBOWCTB BOAOPOAA (TOpPEHHE),
B3auMoJieiicTBue Bojgopoma ¢ okcuaoM Meau (II) (Bo3MOKHO WHCIONIB30BaHKME BHUAEOMATEPHATIOB),
HaOmoIeHNe 00pa3IOB BEIIECTB KOIUYECTBOM | MOJIIb, UCCIIEZIOBaHHE 0COOEHHOCTEH PacTBOPEHHMSI BEIIECTB



C Pa3iIM4YHOU PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB € ONPEACIIEHHON MaCCOBOU 10JI€M PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEMCTBHE BOJBI C MeTaylaMd (HaTpueM M KajiblMeM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE 00PA3I0B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIO/IECHHE
M3MEHEHHUs OKPAaCKU UHIMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, U3Yy4CHUE B3aUMOICHCTBHS OKCHIA MEIH
(I) ¢ pacTBOpoM CEpHOW KHCIOTBI, KHCIOT C METallaMH, PEaKUUi HEeWTpalu3aluu, IOJyYCHHE
HEpPaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHME OJHOIO MeETajla JPYIMM H3 pPacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHennme Ki1accsl HEOPraHMYEeCKUX COEAMHEHUN.

Ilepuoanyeckuii 3akoH u Ilepuoauyeckasi cucrema xumudeckux 3jemeHToB /I. M. MengeieeBa.
Crpoenne atoMoB. Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie MOMBITKY KJIACCU(PUKALMU XUMUYECKUX 3JI€MEHTOB. [ToHsTHE O rpynnax CXOJHBIX 3JIEMEHTOB
(mIeToYHbBIe W MIEIOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT
amM(OTepHBbIE OKCHJIBI U TUAPOKCH/IBI.

IIepnognueckuit 3axkoH. Ilepmoamueckas cucrema xumudeckux avieMeHToB /[[. WM. Menneneesa.
Kopotkonepuoanast u anmuHHonepuoHas Gopmsl [lepuoanyeckoil cuctemMbl XuMudeckux anemeHnTos [l .
MenpneneeBa. [lepuoas! u rpynmnsl. @U3nyecKknii CMBICIT MOPSAIKOBOTO HOMEpA, HOMEPOB MEPUOAA U IPYIIIBI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siiep. M3oTonel. Dnekrponsl. CTpoeHue IEKTPOHHBIX 000JI0UYEeK
aToMOB nepBhIX 20 xuMHuueckux nemMeHToB [lepnoandeckoii cucremsl Jl. . MenneneeBa. XapakrepucTuka
XUMHUUYECKOTO JIEMEHTA 10 ero nojoxkeHuto B [lepuonnueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paauyca arOMOB XUMHUYECKHX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAaM U IEPUOAAM.

3nauenue [lepmoanueckoro 3akoHa u lleproanyeckoi CHCTEMbI XMMHUYECKHUX 3JIEMEHTOB JJIs PA3BUTHS
Hayku ¥ nipaktuku. J[. 1. MenpaeneeB — yu€HbI U rpaKJJaHUH.

Xumnueckass cBs3b. KoBaneHTHas (TMOJsipHAas M HENOJSIPHAs) CBSA3b. OJEKTPOOTPHUIATENBHOCTh
XMMHYECKUX 3JIEMEHTOB. VIOHHas CBA3b.

Crenenp oxucnenus. OKUCIMTEIBHO--BOCCTAHOBUTEIIBHBIE peakuuu. [Ipomecchl OKucCIeHHA U
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3yyeHue oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBHE TUApPOKCHIA LIMHKA C
pacTBOpaMu KHUCJIOT W INEJNOYEH, NPOBEACHHUE OIBITOB, MIUIIOCTPUPYIOIIMX NPUMEPBl OKHCIUTEIIBHO-
BOCCTAHOBMTENbHBIX peakluil (ropeHue, peakiuy pa3aoxKeH!sl, COSAUHEHUS).

Meostcnpeomemmnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSA3€H NPU M3YYEHHHM XUMHUHU B § KIACCE OCYILECTBIISETCS 4Yepes
HCIOJIb30BAHUE KaK 00X €CTECTBEHHO--HAYUHbIX MOHATHH, TaK U MIOHATUHN, SBJISIOIUXCSA CUCTEMHBIMHU JUIS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOTO 1IMKJIA.

OO1u1re ecTeCTBEHHO--HAyUHbIe MOHATUS: Hay4HBIH (DaKT, rMmoTes3a, TEOpHs, 3aKOH, aHAINU3, CUHTE3,
KJaccu(uKanys, MNEepUOAUYHOCTb, HAOIIOAECHUE, 3KCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJEIb,
SIBJICHHUE.

®dusuka: marepusi, aTOM, 2JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIBl, PaAHMOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUH 3apsi]l, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, I'a3, PU3HMUECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, KOCMOC, IUTAaHETHI, 3BE€37b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHepabl, FOpHbIE TOPO/IbI, OJIE3HbIE UCKOTIaeMble, TOILUIUBO,
BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XuMH4YecKasi peakuust

Ilepnognueckuit 3axoH. Ilepuoanueckas cucrema xumudeckux siieMmeHroB /[[. WM. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB XUMHUYECKUX AJIEMEHTOB IEPBBIX TPEX NEPUOIOB,
KaJIisl, KaJIblHsg U UX COCIMHEHHUM B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B lleproauyeckon cucreMe u
CTPOCHHMEM UX aTOMOB.



Crpoenue BellecTBa: BUIbl XUMHUUYECKOW CBsI3H. THUMBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHUMOCTD
CBOWVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATYpa HEOPTAaHMYECKMX BEIIECTB. XUMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHMYECKUX COCAMHEHUM, TeHETHYeCKasi CBsSI3b HEOPraHUUYECKUX
BEILIECTB.

Knaccudukarus XuMUYeCKUX pPEeaKIHiA IO Pa3IMYHBIM PU3HAKAM (II0 YHCITY ¥ COCTaBY YYaCTBYIOIIUX
B PEAKIIUU BEIICCTB, MO TEIUIOBOMY dP(PEKTY, 10 U3MEHEHUIO CTCTICHEH OKUCIICHUS XUMHUYECKHUX 3JICMEHTOB,
Mo OOpaTUMOCTH, MO0 YYACTHIO KaTajau3aTopa). DK30- H IHJIOTEPMUUYECKUE PEAKIUU, TCPMOXUMHUICCKHE
YpaBHEHHUS.

[TonsiTHe 0 ckOpocTH XUMHUYECKOH peakmuu. [ToHsTHE 00 0OpPAaTHMBIX W HEOOPATUMBIX XHUMHUYECKUX
peakuusx. [loHsTHE 0 TOMOT€HHBIX U TeTepOTreHHbIX peakuusx. [lonstue o karanuze. [loHsTHEe 0 XMMUYECKOM
paBHOBecHHM. DaKTOPHI, BIUSIONIME HA CKOPOCTh XHMHUYECKOM pPEaKIUU U TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peakiuu, ANEKTPOHHBIN Oaytanc OKUCITUTEIHHO-
BOCCTaHOBUTENBHON peakiuu. CocTaBieHUE YpPaBHEHHH OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C
HCII0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopust >MEKTPOTUTHUECKON JAUCCONUALMUA. DIICKTPOTUTHI M HEDIEKTPOIUTHl. KaTHOHBI, aHUOHBHI.
MexaHu3M JTUCCOIMAIIMK BEIIECTB C Pa3IMYHBIMU BUIAMH XUMHUYECKOW CBs3u. CTEneHb JAMCCOIHUAIIHM.
CusnbHbIE U c1a0ble IIEKTPOIUTHL.

Peakiun nonHoro oOMeHa. Y ciI0BuUs MPOTEKaHUS PEAKIMd HOHHOTO 0OMEHa, TOJTHBIC U COKPAIIEHHBIC
MOHHBbIE ypaBHeHMsI peakuui. CBONCTBAa KHUCIOT, OCHOBAaHMH U COJe€ll B cBeTe NpPEACTaBICHUN 00
ANEKTPOJUTUYECKON Jucconuauu. KadyecTBeHHbIe peakiiui Ha HOHBIL. [IoHSITHE O THAPOIH3E COJIeH.

Xumuueckuil IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMHU KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKHX BELIECTB — METALUIOB U
HeMeTauloB (rpaduTa W aiamasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHUsA), HCCICIOBAHHWE 3aBHUCHMOCTH
CKOPOCTH XMMHUYECKOHN peakluu OT BO3ICHCTBUS pa3INuHbIX (aKTOPOB, UCCIETOBAHUE AIEKTPOIIPOBOJHOCTH
PacTBOPOB BEILIECTB, MPOLIECCa TUCCOLMALINN KUCIOT, HIeNI04Yel U coyiel (BO3MOXKHO HCIOJIb30BaHUE BUJIEO
MaTepuasoB), IPOBEACHHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKU MPOTEKAaHUSI peakluii MOHHOTO oOMeHa
(oOpazoBaHue ocajka, BbIJEJICHHE Tra3a, 0Opa3oBaHHWE BOJbI), OMNBITOB, HWUTIOCTPUPYIOIINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLUil (TOpeHHEe, PeaKIMH Pa3sIoKeHUs, COeAMHEHNS ), PaclIO3HABaHUE
HEOPraHUYECKNX BELIECTB C MOMOIIBI KAaYECTBEHHBIX PEAKLUMK HAa MOHBI, PEIICHHUE SKCIIEPUMEHTAIbHBIX
3aza4.

HeMeTasliibl M UX COeAUHEHUS

OOmass xapakTepucThka TanoreHoB. (OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTepHbIE CTENEeHU
okucienusa. Ctpoenue u (pu3nueckue CBOICTBA MPOCTHIX BEIIECTB — raJOT€HOB. XUMUYECKHE CBOMCTBA Ha
npuMepe xyopa (B3auMOJEHCTBHE C MeTajllaMd, HeMeTallylaMH, Iieinoudamu). XjopoBogopon. ComsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpUMEHEeHHe. JleficTBre Xlopa 1 XJI0pOBOAOPO/ia Ha OPraHu3M
yesnoBeka. BaxkHelire XJIopuabl U UX HaX0K/JIEHUE B PUPO/IE.

Oobmas xapakrepuctuka s1eMeHToB VIA-Tpynmnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHue M (U3HUECKHE CBOWMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAa H CEpBHI.
AnnoTpornHble MOAU(PHUKAIIMU KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOJOPO, CTPOCHHE,
¢busznueckue U XxumMudeckue cBoiicTBa. OKCHABI CEpbl KaK MPEICTAaBUTENM KUCIOTHBIX OKCUAOB. CepHas
KHCTIOTa, (U3MUeckue W XHUMHUYECKHe CBOMCTBa (00I[Me Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckrue). XuMUYecKre peakiluu, JeKallie B OCHOBE MPOMBIIIIEHHOTO CIOco0a MOTydeHHs CEpHOI
kucnotThl. [Ipumenenne cepHoil kucnotel. Colu CepHON KUCIOTHI, KAUeCTBEHHAsI peaklus Ha cylb(ar-uoH.
Haxoxnenue ceppl u €€ COEIMHEHHI B MpUpoJe. XUMUYECKOE 3arps3HEHUE OKpYXKalollehd cpesbl
COCIMHEHUSIMU  Cepbl (KUCIOTHBIE JOXAW, 3arps3HEHHE BO3QyXa U BOJOEMOB), CIOCOOBI €ro
MpeAOTBPALLIECHHUS.

OOmiast xapakTepucTrka d31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
CTETIeHH OKHUCIICHUA. A30T, paclipoCTpaHEeHHE B MPUPOJIe, HGU3MUECKUEe U XUMUYeCKHUe cBoicTBa. Kpyrosopor



a30Ta B NpHpoJe. AMMHAK, ero (pu3nyeckne M XMMHUYECKHE CBOWCTBA, MOJydeHue u mnpumenenue. Cosm
aMMOHUS, UX (pU3HUECKIE M XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HIOHBI aMMOHHUSI.
A30THas KHCIIOTa, e€ TodydeHne, PU3NUECKue U XUMUYECKHE CBOMCTBA (0OIIHMe KaK MPEeICTaBUTEIs Kilacca
KACIOT | crnenuduueckue). Vcrnonb3oBaHWe HUTPATOB M COJICH aMMOHHS B KaueCTBE MHMHEPAIbHBIX
ynoopeHuii. XUMHUECKOE 3arpsi3HCHUE OKPYKAIOIMICH Cpelbl COSAMHEHUSMHU a30Ta (KHCIOTHBIC IO,
3arps3HEHUE BO3/1yXa, MOUBbI U BOA0EMOB). Docdop, amnorponHsie Moaudukanuu dochopa, pusHUecKre u
xumudeckne cporictBa. Oxcuna pochopa (V) u GocdopHast kKucinora, GU3NIECKUE U XUMHUUECKUE CBOICTBA,
nosrydenue. Mcrnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPSHHIA.

Oo6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbel. OcoOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIIMN, PACIPOCTPAHEHUE B PUPOJIE, (PU3HUECKHE U
XHMUYeCKre cBoiicTBa. AncopOmus. KpyroBopot yrieposna B mpuposae. OKcuabl yriepona, ux Gpusndeckue u
XMMUYECKHE CBOWCTBA, JCHCTBHE Ha J>KMBBIC OPraHU3MBI, IOJydCHHE M TPUMEHEHHE. DKOJIOTUYECKHE
poOJIeMBbl, CBsI3aHHBIE ¢ OKcuAoM yriepoaa (1V), runoresa riob6anbHOT0 MOTEIUICHUS KIIMMAaTa, TapHUKOBBIT
s dekT. YroapHas KUCI0Ta U €€ COu, UX GU3NYECKUE U XUMUYECKHE CBOWCTBA, OJYyYeHHE U TPUMEHEHUE.
KagecTtBeHHast peakuusi Ha KapOoHaT-mOHBL. Vcmonmp3oBaHMe KapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COSNMHEHHSX yriiepoa (MeTaH, 3TaH,
STHUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPHH, YKCyCcHas KucaoTta). [IpupoaHble HCTOYHUKYU YIiIeBOJOPOIOB (YTroJb,
MPUPOAHBIN Tra3, HE(PTH), MPOAYKTHl HX NepepaboTKu (O€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKU Ba)KHBIX BEIECTBAX: JKHUpaX, OellkaxX, yrieBojax — U UX pOJId B )KU3HU YEJIOBEKa.
MarepuanbHOE €IMHCTBO OPTaHMYECKUX M HEOPTraHWIECKUX COCTNHEHH.

Kpemuuii, ero ¢pusnuecknue 1 XuMHUYECKUE CBONCTBA, TOJTyYeHHe U npuMeHeHne. CoeTMHeHHs] KpEMHUS
B npuponae. O6mue npenctaBieHus o0 okcuzae kpemHus (IV) m xpemumeBoit kucinore. CHIMKATBI, UX
HCIO0JIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepHalibl: KEpaMuKa, CTEKIIO,
IIEMEHT, OeTOH, Xene300eToH. [IpoGmembl Ge30macHOTO HMCIOJIB30BAHUS CTPOUTEIBHBIX MaTEPHAIIOB B
IOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

u3ydyeHue oOpa3loB HEOPraHWYEeCKHMX BEIIECTB, CBOMCTB COJSHOW KHCJIOTBHI, MPOBEICHHE
KaueCTBEHHBIX PEAKIHMi Ha XJIOPUI-UOHBI U HAOIIOIeHNE MPU3HAKOB UX MPOTEKaHUs, OMBIThI, OTPAXKAIOIINE
¢busznuecknue M XUMHYECKHE CBOMCTBA TallOTEHOB M WX COCAMHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), O3HAKOMJIEHHE C 00pa3aMu XJIOPUIOB (FraJIOT€HUI0B), 03HAKOMJIEHHE C 00pa3liaMU CEephl
u e€ coelMHEHUsAMHU (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATepUasoB), HaOIIOAeHHE Mpoliecca 00yrIuBaHus
caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEpHON KHUCIOTHL, M3YYEHHE XUMHUYECKHX CBOMCTB
pa30aBiIeHHONW CEpPHOM KHUCIOTHI, MPOBEIECHUE KAYeCTBEHHOW pEakuu Ha Cynb(aT-uoOH U HaONIIoIeHue
npu3HaKa e€ MPOTEeKaHUs, 03HAKOMJIEHHE ¢ (PU3UYECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCAMHEHUN
(BO3MOKHO MCIOJIb30BaHKE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCPOPHBIX yIOOpEHUH, MoIydeHue,
coOupaHue, pacro3HaBaHWE U M3yYCHHE CBOWCTB aMMHUaKa, MPOBEJCHHE KAueCTBEHHBIX peaklUil Ha MOH
aMMOHMSI U (QochaT-UOH U HU3yYeHHE MPU3HAKOB MX NMPOTEKaHWs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON
a30THOM KHUCIIOTBI C MeIbpl0 (BO3MOXKHO UCIOJb30BaHUWE BUICOMATEPHANIOB), H3Y4Y€HHUE MOJeei
KPUCTANIMYECKUX pPeIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C MPOLIECCOM aicopOILH
PacTBOPEHHBIX BEILECTB aKTUBMPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTUBOrasza, MOJIydeHHe, coOupaHue,
pacro3HaBaHMe U U3y4EeHUE CBOMCTB YITIEKUCIIOTO T'a3a, MPOBeIeHHE KaYeCTBEHHBIX peakiiii Ha KapOoHaT U
CUJIMKAT-MOHBl M H3y4eHHE MPHU3HAKOB HUX TNPOTEKAaHUs, O3HAKOMJIEHHE C MPOAYKIHEH CHIMKATHOU
MPOMBIIIICHHOCTH, pELICHHE SKCHEPUMEHTAJbHbIX 3aJauy Mo TeMe «BaxkHeilmme HeMmeTamibl M HX
COEIUHEHUS.

MeTaJluIbl M UX COEAMHEHHA

OOmiast xapakTepUCTHKAa XHMHUYECKHUX 3JIEMEHTOB — METAJUJIOB Ha OCHOBAHMU MX IIOJIOKEHHUS B
[lepuonnyeckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u ctpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTainueckas CBs3b U MeTaNIN4ecKas KpUCTAJUIMYECKas peméTka. DIeKTPOXUMUYECKUN psilt
HanpspkeHUd metaioB. dusnyeckre M XMMHYECKHE CBOWCTBAa MeTayuioB. OOmue crnocoObl MOTydeHus



MeTauioB. [ToHSATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3alUThI UX OT KOppo3uu. CIutaBbl (CTalb,
YYI'yH, AIOpATOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IIPOMBIILIIIEHHOCTH.

[Ilenounsle Merauibl: moJo)keHWEe B Ilepmoamueckoil cucreme xumudeckux diementos I, M.
MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJEHHE B Ipupoje. PuU3snueckue M XUMHUYECKME CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCHUIBI HATpUSI U Kanus. [I[pumMeHeHne menoYHbIX METAIIIOB U X
COCIMHECHUM.

[[lesiouyHO3EMENBHBIE METAIbl MarHuid W Kadblui: noJio)keHue B Ilepuoamueckoil cucreme
xuMuueckux 3emeHToB /. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HaAX0XJE€HUE B npupoae. Ouznueckue u
XUMUYECKHE CBOMCTBA MarHus W KaJblius. BaxHeiue coennHeHHs] KaIbIUs (OKCUI, TUAPOKCHJ, COJIN).
JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

Amomunuii: nosnoxenue B [lepnoandeckoit cucreme xumuueckux dnemeHToB [l. M. Menneneesa,
CTPOCHHE aTOMa, HAXOKJeHHE B mpupoje. Pu3nyeckue 1 XMMUIECKHE CBOWCTBA aTIOMHHUSA. AM(POTEpHBIE
CBOMCTBa OKCHJIAa U THAPOKCH/IA ATFOMUHHUSL.

Keneso: nonoxenue B [lepronueckoit cucteMe xuMuaeckux 3neMenToB [l. M. Menaeneesa, ctpoeHue
aToMa, HaXxoKJeHue B mpupoae. Puznueckre 1 XMMUUECKHe CBoMcTBa xkene3a. OKCuabl, THAPOKCUABI U COJH
xenes3a (1) u xenesa (111), ux cocras, CBOMCTBa U MOJIy4EHUE.

Xumuueckuii sIkcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3slamMyd METaUIOB M CIUIaBOB, WX (HU3MYECKHMMH CBOMCTBAMH, H3YyUEHHE
pe3ynbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCIOJIb30BAHHE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aUMO/JICHCTBUSL OKCHJA KaJbLiUg W HATpPUs C BOJAON (BO3MOXXHO MCIIOJIb30BAaHHE BHUJEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKOM BOJIbI, IpoOIiecca FOPEHUS Kelle3a B KUCIOPoie (BO3MOMXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), TPU3HAKOB MMPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MAarHUs, KaJbIIUs, ATFOMUHUSA,
nuHKa, xxenesa (1) u xxenesza (I11), mequ (1), Habnronenre u onucaHnue MPOIIECCOB OKPAIIMBAHUS TUTAMEHHU
MOHAMHM HATpHsl, Kalud W KajblUs (BO3MOXHO HCIOJB30BaHUE BHUACOMATEPUAJIOB), HCCIIEIOBaHHE
aM(OTEepHBIX CBOWCTB T'UAPOKCHIA ATFOMUHHUS M THIPOKCHIA IIMHKA, PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHUSA U OKPYKaKIIas cpena

BemectBa n Marepuainsl B TOBCEJHEBHON KU3HM YEJIOBEKA. be30macHOe HCIOIb30BaHUE BEIIECTB U
XMUMHYECKUX peakuuil B ObITy. [lepBas moMoOIb MpU XMMHUYECKHUX 05KOT'aX U OTPABJICHUSX.

XUMHYeCcKOe 3arpsi3HEHHE OKpY)Karollel cpelbl (mpeAenbHasi JAOMyCTUMAasi KOHIIGHTpAIHs BELIECTB,
nanee — [1/1K). Ponb XuMuu B perieHUU 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHbIE MaTEPHAIIBI).

Mescnpeomemmnule ceazu

Peanuzanus MeXnpeaMeTHBIX CBSI3€M NMpH M3YYEHUMM XUMUU B 9 Kilacce OCYILECTBIIAETCS 4Yepe3
MCIO0JIb30BaHME KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHATUHN, SIBJISIFOIIUXCS] CHCTEMHBIMHU IS
OT/ENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' 0 IIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHBbIE TIOHSTHS: HAy4YHbIA (hakT, TUNOTE3a, 3aKOH, TEOPHS, aHAINU3, CHHTE3,
KiaccuuKanus, MePHUOJUYHOCTb, HAONIOEHUE, AIKCIEPUMEHT, MOJCIMpPOBaHUE, H3MEPEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3D (DEeKT, TEXHOIOTHsI, MaTepUaIbl.

®dusnka: mMartepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, MU30TONbI, PaJUO0aKTUBHOCTb,
MOJIEKYJa, NMEKTPUUECKHUI 3apsij], TPOBOJHHUKH, MOJTYIPOBOAHUKH, AUICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno0, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJIINYECKas: PeréTKa,
CIUIaBbl, (PU3WYECKHE BEIUYHHBI, CIUHUIIBI U3MEPEHUs, KOCMUYECKOe MPOCTPAHCTBO, TJIAHETHI, 3BE3BI,
Connue.

buonorusi:  ¢otocuHTe3, aApIxaHue, Owocdepa, dKocucTeMa, MHUHEpaldbHBIE  yI0OpeHWS,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MMTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpAIbI, TOPHBIE TIOPO/IBI, MOJIE3HbIE NCKOMIaeMbIe, TOTUINBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS TPOTPAaMMbI OCHOBHOTO 00I1Iero 00pa3oBaHUs IOCTUTAIOTCS B XO/I€
00y4eHHsI XUMUU B €JMHCTBE YU€OHON M BOCIIUTATEIHHOMN JEATEIILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU
POCCUMCKMMH COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IPHUHSITHIMU B OOLIECTBE
NpaBUJaMH M HOPMaMH TMOBEIEHHS M CIOCOOCTBYIOT TIPOI[ECCaM CaMOTIO3HAHUS, CaMOpa3BUTHS U
colManu3aluu 00yJaromuXxcs.

JIMYHOCTHBIE PE3yJAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OMbITa JEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOTO OTHOLIEHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY U HayYHOMY HacleauIo,
MOHUMAaHMs 3HAY€HUs XMMHMUYECKOM HAayKd B JKM3HU COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTU BIA/ETh
JOCTOBEpHON MH(MOPMAIUE O MePeAOBBIX JOCTHHKEHUSAX U OTKPHITUSIX MHUPOBOW U OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSAX 00 YCTpONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBICHUS] O COLMAIBHBIX HOpMax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJUJIEKTHBE,
KOMMYHHKaTHBHOM KOMIIETEHTHOCTHU B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeJ0BATENIbCKOM, TBOPUECKON U
IPYrux BUJAX JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM NESTENIbHOCTH MPHU BHITOIHEHUH
y4eOHBIX, TO3HABATENIbHBIX 334, BHITOJHEHUN XUMHUECKUX IKCIIEPUMEHTOB, CO3JJaHUH Y4€OHBIX MPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHMIO U B3aMMOIIOMOIIM B IIpoliecce 3TON ydeOHOM esATeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEICHHUE U MOCTYIKA CBOMX TOBAPHUIICH C MO3MIMHA HPABCTBCHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBAN OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BCIIECTBE M XUMHUYECKOM PEAKIUH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTaBIJISIOIIME OCHOBY JJIS NTOHMMAaHHUsS CYIIHOCTH HAYYHOH
KapTHHbI MUpa, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKA
C IPUPOJHON CPENOH, O POJIM XUMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA NOJY4YEHNE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE JUIs
0OBsICHEHUSI HAOJIIOJJAEMBIX NPOLIECCOB U SIBJIECHUH, MMO3HABATEIbHON, MHPOPMALMOHHON M YUTATENbCKON
KyJIbTypbl, B TOM YHCJIE HaBBIKOB CaMOCTOATENBHOW pPa0bOThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKUMHU CPeACTBaMU MH()OPMAILIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YEeHHI0O U IO3HAHUIO, JII0OOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM00Opa30BaHUIO, MPOEKTHOM U MCCIEeNOBAaTelIbCKOW  JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3JI0pPOBbIO, YCTAaHOBKHM Ha
3JI0pOBBII 00pa3 KHM3HM, OCO3HAHMWE MOCJIEJICTBHM W HENPHUATHE BPEAHBIX NPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIsI, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOIEHUS MpaBUJl O€30MaCHOCTH MPH OOpaleHUH C
XMMUYECKUMU BEIIEeCTBAMH B OBITY M peabHON JKU3HU;

5) Tpya10BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTHUECKOMY M3y4eHHIO Mpodeccuil U Tpyla pa3IMyHOro pojia, yBaKEHUE K TPYyAy H
pe3ysbpTaTaM TPyI0BOM IEATEIBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS ITPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBII BBHIOOP MHIMBHIYAIbHON TPACKTOPUU MPOAOIDKEHHS 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHUMHHM, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YyCIeNIHOH
npodeccuOHANBbHON JEsITeIbHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh AJalTUPOBATHCS B
npoeccuoHaIbHOU cpesie;

6) IKOJIOrHYeCcKOro BOCIIMTAHMA:



HKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOLICHHE K MPUPOJe KaK MCTOYHHUKY KM3HH Ha 3eMJie, OCHOBE €
CYIIECTBOBAHMSI, TIOHUMaHHE IIEHHOCTH 3/J0POBOTO M 6€3011aCHOT0 00pa3a )KU3HHU, OTBETCTBEHHOE OTHOILICHHE
K COOCTBEHHOMY (pHM3MUYECKOMY M IICHUXHUYECKOMY 3JJ0POBBIO, OCO3HAHUE IICHHOCTU COONIOJCHHS MPaBUII
0€3011aCHOTO MOBEICHHSI IPU pabOTe C BEIECTBAMH, a TAKXKE B CHUTYallUsIX, YTPOXKAIOIIMX 3/I0POBBIO U KU3HH
JTIIOICH

CIOCOOHOCTH MTPUMEHSATH 3HAHUS, TIOJTy4aeMble TIPH U3YUYECHUH XUMUH, JUIS PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpyKarollell NpUpOJHON cpenol, JUlsl MOBBIMIEHUS YPOBHS 3KOJOTHYECKOW KYJIbTYpPbI, OCO3HAHUS
rI00aIbHOTO XapaKTepa SKOJIOTMYECKHX MPOoOJieM W IMyTeH MX PElIeHHs MOCPEICTBOM METOIOB XHMUH,
9KOJIOTMYECKOTO MBILIUIEHNS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM, KOMMYHHMKaTHUBHOW U
COLIMAIBHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeTanpenMeTHBIX Pe3yJabTaTOB BBIACISIOT 3HAYUMBIE Ui (POPMHPOBAHHS MHPOBO33PEHUS
oOlIeHay4HbIe MOHATUS (3aKOH, TEOpHUs, MPUHLMI, TMIOTe3a, (PaKkT, cUCTeMa, MPOIecC, SKCIEPUMEHT U
JPYyroe.), KOTOpbl€ MCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaX U MO3BOJISIOT Ha OCHOBE
3HAHUW W3 3TUX MpeaMeToB (OPMUPOBATH MPEJACTABIEHHE O LEIOCTHOW HAydHOW KapTHHE MHpa, U
YHUBEpcaJbHble YyueOHblE IEMCTBUS (TO3HABATENbHbIE, KOMMYHUKAaTHUBHBIE, PEryJIsTUBHBIE), KOTOpbIE
obOecrieunBaroT (POpMHpPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBIECHUIO
y4eOHOM 1eTEIbHOCTH.

Ilo3naBaTenbHbIE yHHBepcaibHbIe YueOHbIe el CTBUS

ba3oBrble Jornyeckue 1eHCTBHS:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS TPU OCBOCHUU 3HAHUIL: paCKpBIBATH CMBICT
XAMUYECKUX TOHATHHA (BBIACTATh WX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JIPYTHMH
MOHATUSAMM ), UCTIOJIb30BATh MOHATHS 7151 00ObACHEHUS OTAECNBHBIX (D)AKTOB U BJIEHUMN, BBIOMPATh OCHOBAHMS
U KPUTEPUHU JJIs KINacCU(PHUKALMA XUMUYECKUX BELIECTB U XUMUYECKUX PEAKLIUI, YCTaHABIMBATh IPUYMHHO -
CIICZICTBEHHBIE CBSI3U MEXAY OOBEKTaMU M3Y4EHHUs, CTPOUTH JIOTMUECKHE pacCyKIECHUs (MHIYKTUBHBIE,
JeTyKTUBHBIE, [10 AHAJIOTUH), €1aTh BBIBObI M 3aKIFOUEHUS;

YMEHHE NPUMEHATh B Ipollecce IO3HAHUSA NOHATUSA (NpeAMEeTHbIE U METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH, IIPe0OPa30BbIBATE LIUPOKO IMPUMEHSEMBIE B
XMMUHU MOJICNIbHBIE NPEICTABICHNUS — XUMHUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XMMHUecKas (opmyna u
YpaBHEHHE XUMHUYECKOM pEaKkUuu — IpH pPEHIEHUH y4eOHO-IO3HABATEIbHBIX 334ad, C Y4ETOM OTHX
MO/IENIbHBIX MIPEJICTABICHUH BBISIBJIATh U XapaKTE€PHU30BATh CYLLIECTBEHHbIE IPU3HAKN U3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKLUH, BBIABIIATH 00LIME 3aKOHOMEPHOCTH, IPUUNHHO-CIIEJICTBEHHBIE
CBSI3U U IPOTUBOPEUNS B U3y4aeMBbIX IPOLIECCax U SIBJICHUIX.

Ba3oBble ucciiegoBarejbckue 1elcTBUSA:

YMEHHUE HCIMOJIb30BaTh IOCTaBJIECHHBIE BOMNPOCHI B KayecTBE MHCTPYMEHTAa IO3HAaHUS, a TAaKKE B
Ka4yecTBE OCHOBBI AJIs1 (POPMUPOBAHUS TUIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

IproOpeTeHUe ONbITA 0 [UIAHUPOBAHHIO, OPraHU3aIMK U IPOBEJCHUIO YYEHUYECKUX 3KCIIEPUMEHTOB,
yMeHue HaOIr0/1aTh 332 XOJIOM IPOLIECcCca, CaMOCTOATEIbHO IPOTHO3UPOBATh €r0 pe3yibTaT, (OpMYIHpPOBATh
0000IIeHNsT W BBIBOJBI IO pe3yJibTaTaM IPOBEIEHHOIO OIbITA, MCCIEJOBAHUS, COCTAaBJIATH OTUYET O
pojieIaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETHPOBATh MH(OPMAIMIO pa3IMYHBIX BUIOB U (GopMm
NPEJCTAaBICHUS, TOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJISIpHAs JIMTEpaTypa XUMHYECKOTO
coJiepKaHus, CIIpaBOYHble NocoOusi, pecypchl MHTepHeTa), KpUTUYECKH OLEHMBATh MPOTUBOPEUYUBYIO U
HEI0CTOBEPHYIO HH(POpMAIIHIO;

YMEHUE TPUMEHITh pa3IMyHble METOJbl W 3alpochl NpU TMOUCKE M OTOOpe HHpOpPMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAMMBIX JJISi BBIMOJHEHUS Y4eOHBIX U IMO3HABATENbHBIX 3a]ad
OTIpeNIeNIEHHOTO TUIIA, TPHOOPETEHNE OTIBITA B 00JIACTH NCIOIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBNaJieHue KyJAbTYpOH aKTUBHOTO UCIIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHUCTEM,



CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANbHYIO (opMy TpeacTaBieHuss WHPOpPMALMM U WILIIOCTPHUPOBAThH
pelaeMble 3aJja9i HECTIOKHBIMHU CXEMaMH, TuarpaMMaMHu, IpyruMu opMamu rpaduku U nX KOMOMHALIUSMY;
YMEHHUE UCTOJb30BaTh U aHAIM3MPOBATH B MpOLECCe YUEOHOW M MCCIIENOBATENbCKON NEesITeIbHOCTH
MHGOpPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO3sICTBA M TPAHCIOPTa HA COCTOSHHE
OKpYKaroLIEl MPUPOTHOM CPELBI.
KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:
YMEHHMS 33/1aBaTh BOIIPOCHI (B XOJ€ Auayiora U (UiaM) JUCKYCCHUHU) MO CYHIECTBY OOCYKJIaeMOM TE€MBl,
(bopMynHpOBaTh CBOM MPEIIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS MPEATIOKEHHOH 3a/1a9u;
YMEHHS MPEACTaBIATh IOJIyYEHHBIE pE3YyJIbTaThl I103HABATEIbHOM JEATEIBHOCTH B YCTHBIX U
MIMUCBMEHHBIX TEKCTaxX; JAeJNaTh MPE3CHTALMIO PEe3YJIbTaTOB BBINOJHEHUSI XUMHUYECKOIO OSKCIIEPUMEHTa
(JtabopaTOpHOTO OTBITA, JIAOOPATOPHON PAOOTHI IO UCCIICIOBAaHUIO CBOWCTB BEIIECTB, YUSOHOTO MPOCKTA);
YMEHHUSI y4EOHOrO COTPYIHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOW I[IO3HABaTEJIbHOM U
HCCIIEIOBATENIbCKON JIEATENbHOCTU IPH PEIIEHUH BO3HMKAIOMIMX MpoOJeM Ha OCHOBE Yy4éTra oOumx
MHTEPECOB U COIIACOBaHUS MO3UIUH (00CyK1eHUS, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAWHALUS
COBMECTHBIX JIEMCTBUIL, OTIpe/iesieHne KPUTEPUEB MO OLIEHKE Ka4eCTBA BHIIIOJHEHHON pabOThI U JpyTuUe).
PeryasiTuBHbIe yHMBepcaJIbHbIe YUeOHbIe AelicTBUA:
YMEHHE CaMOCTOSATEIbHO ONPENeNsATh ULeNu JESITeNbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJMPOBaTh U MpPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIbHOCTh, BBIOMpaATh Hauboiee
b dexTuBHBIE CMOCOOBI pelieHus YIeOHBIX U TMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEILHO COCTABJIATH WIIH
KOPPEKTUPOBATh NPENJIOKEHHBI AITOPUTM JIEMCTBUM INPU BBINOJHEHWH 3aJlaHUM C Y4ETOM TMOJYyYEHUS
HOBBIX 3HAHUI 00 M3ydyaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIMSIX, OLEHUBATh COOTBETCTBUE MOJTYYEHHOIO
pe3ynbTaTa 3asBJICHHOM eI, yMEHHE UCTI0Ib30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraeMble B yCIOBUH
3aJaHUH.
HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpenMeTHBIX pe3yiabTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COJEpXaHHUS, YCTAHOBIEHHOTO
naHHOUM (enepanpbHOM paboueit mporpaMMoOl, BBIJCISIOT: OCBOCHHBIE OOYYAaIONTUMUCS HAyYHBIE 3HAHUS,
YMEHHUS U crIocoObl JeiCTBUl, criennduyeckue s npeaMeTHoN o0nacTu «XUMHUsD), BUIbI 1€ATEIbHOCTH 110
MOJIy4Y€HUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAlUU, TPe0OPa30BaHUIO U TPUMEHEHHUIO B PA3JINYHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.
K xonmy oOyueHusi B 8 kjacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:
® PpACKpbIBATh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSITHH: aTOM, MOJIEKYJld, XUMUYECKUN AIJIEMEHT,
MIPOCTOE BEILECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAS), BAJICHTHOCTD,
OTHOCHTEIIbHAs aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JIOJsl XMMHYECKOrO JJIEMEHTa B COEAMHEHUHU, MOJSPHBIA 00BEM, OKCH, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCICHUS, XUMHUYECKas peakuus,
KIacCU(pUKAIUs PEaKIUi: PEaKuu COCTUHEHHs, PEaKLUUU Pa3iokKeHHs, PEaKlUu 3aMelIeHHUS,
peakiuu 0OMeHa, 3K30- M dHJIOTEPMUYECKHE PEaKIHH, TeIIoBOK 3(peKT peakiuu, sSapo aToMma,
ANIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOUTallb, paauyc aToMa, XMMHUYECKas CBS3b, MOJSpHAs U
HENoJIApHasl KOBAJICHTHAsl CBsI3b, MOHHAs CBA3b, MOH, KaTUOH, aHWUOH, PacTBOp, MAaccoBas IOJIS
BellecTBa (MPOLEHTHAs: KOHLIEHTPALHs) B PaCTBOPE;

® MJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHI M MPUMEHATH 3TH NOHATUS NPU
OTIMCAHNHU BEUIECTB U UX NPEBPAILECHUN;

® UCMOJb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JUIs COCTaBleHHS (OpMYN BELIECTB U YypaBHEHUH
XMUMHMUYECKUX PEAKIINA;

® OMNpeAeNsiITh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTETEeHb OKHCICHUS
9JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NMPUHAUICKHOCTh BEIIECTB K OIpPEIeNEHHOMY KIIaccy
COEMHEHUH 1Mo GopMynam, BHJI XUMHUYECKOH CBs3M (KOBaJICHTHAs W MOHHAs) B HEOPraHMYECKUX
COEIMHEHUX;



packpbiBath cMmbica llepuoaudeckoro 3akona JI. M. MenneneeBa: 1€eMOHCTPUPOBATh ITOHUMaHUE
MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMMHMYECKHUX D3JEMEHTOB OT HX IIOJOKEHUS B
[leproauueckoii cucTeMe, 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOraJipo;

ONMMCBHIBATH M XapakTepu3oBaTh TabauuHyio ¢opmy Ilepmonmdeckoil cHUCTEMBbl XUMHYECKHX
AJIEMEHTOB: pa3nyaTh MOHATUS «IJIaBHAas mojarpynmna (A-rpymmna)» u «modounas noxarpymnmna (b-
rpyImna)», Majible ¥ OOJbIINE TEPHOIBI, COOTHOCHTH 0003HAUCHHSI, KOTOPBIE UMEIOTCS B TaOIuIe
«Ilepuognueckass cucrema xumudyeckux a3nemeHtoB [, WM. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1apa, o0I1ee YUCIIo
3JIEKTPOHOB U paclpeesieHUe X IO IEKTPOHHBIM CIIOSIM);

KJIaccu(pUIMpPOBaTh XUMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE PEaKIUH (IO
YHCIly U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOWMCTBA BELIECTB pPa3jIMYHBIX KIJIACCOB,
MOATBEPK/Iasi OMMCAHUE NMPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX XUMHUYECKUX
pEeaKuii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYJIPHYI0O U MOJISIPHYIO MaccChl BELIECTB, MacCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa 1o ¢opMyse COEIWHEHHUS, MAacCOBYIO JOJIO BeEIlleCTBa B pacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIiy;

MIPUMEHSITh OCHOBHBIE ONEPALUU MBICIUTENLHON AESITETbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
00001IeHNE, CUCTEeMAaTH3aINI0, KIIACCH(UKAIINIO, BRISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBSI3EH —
JUIS U3YYEHUS CBOMCTB BEIECTB U XUMHUYECKUX PEAKINHI, €CTECTBEHHO-HAyYHbIE METOIbI TO3HAHUS
— HaOJIIOICHKE, H3MEPEHNE, MOICTTUPOBAHHUE, SKCTIEPUMEHT (peabHbIN U MBICJICHHBIN ),

ClIeZIoBaTh IPaBWJIaM IOJIb30BAHUS XMMHUYECKOH NOCYIOW M 1abopaTOpHbIM 00OpyIOBaHHEM, a
TaKKe MpaBwiiaM OOpaleHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIOJHEHUIO
71a00paTOPHBIX XMMHMYECKMX OIBITOB MO MOJIYYECHHIO M COOMpaHHIO Tra3000pa3HbIX BEILECTB
(BogopoJa M KHMCIOPOJa), NPUIOTOBIEHUIO PACTBOPOB C ONPEACIEHHONW MAacCOBOM JOJel
PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATb M IPOBOAUTH XUMHUYECKHE DKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEJI0YEH U KMCIIOT € IOMOILBIO MHIUKATOPOB (JIakMyc, peHopranent,
METHJIOPAHX U JIpyTue).

K xonmy oOyueHust B 9 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI OTPa)kaTh

c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

PaCKpPbIBATb CMBICJI OCHOBHBIX XUMHYCCKHUX MOHATUM: XUMWYECKUH QJICMCHT, aTOM, MOJICKYJId, UOH,
KaTHOH, aHHOH, IIPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, BAJICHTHOCTDL, SJICKTPOOTPULATCIIbBHOCTD,
CTCIICHb OKHCJICHHA, XUMHWYCCKasd pCaKLuA, XUMHNYICCKaA CBA3b, TEIIOBOM 3(1)(1)CKT pc€aKuuu, MOJIb,
MOJ'IHpHLIfI O6’LéM, pacTBOpP, SJICKTPOJIMTBI, HCIJICKTPOJIHUTHI, IJICKTPOJIUTHYCCKAA AUCCOLMALMAA,
PCaKuyu HMOHHOI'O O6MCH8., KaTajinu3aTop, XUMHYCCKOC PAaBHOBECHUC, O6paTI/IMbIC u H606paTI/IMBIe
peaKknuu, OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHUC
U BOCCTAHOBJICHHC, aJUJIOTPOIINA, an)OTepHOCTB, XUMHNYCCKas CBA3b (KOB&J’ICHTH&H, HNOHHAasI,
MeTaJ'IJ'II/ILIeCKaH), KpUCTaJlNINYCCKast peméTKa, KOppoO3us MCTAJUIOB, CIJIaBbl, CKOPOCTb XHMHUYECKOH
peaKknuu, NpeaCJIbHO AOIMYCTUMAA KOHICHTpAllUA HI[K BCIICCTBA,

HIUTIOCTPpUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUN U MNPUMCHSATH 3TH NOHATUA TIPU
OITMCAaHHH BCUICCTB U UX npeBpameHI/nTI;

HCIIOJIb30BATh XUMHUUYCCKYHO CHUMBOJIMKY [JId COCTaBJICHUA (I)OpMyJ'I BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKHHﬁ;

OonpCACiIsITb BaJICHTHOCTb U CTCHCHb OKUCJICHUA XUMHUYCCKUX DJJICMCHTOB B COCAMHCHUAX
Pa3jiInIHOro COCTaBa, MNMPUHAMJICKHOCTb BCHICCTB K OHpe,Z[eJ'IéHHOMy KJIacCcy COCIUHEHUN MO
(bOpMyJ'IaM, BUJ XUMHYECKOM CBS3U (KOBaHeHTHaH, HWOHHAasd, MCTaJIJII/I‘-ICCKa}I) B HCOPraHUYCCKHX



COCIMHEHUSX, 3aps]l MOHA IO XHMHYECKOW (opmyle, XapakTep cpelpl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUM, TUIl KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cmbica llepuoanueckoro 3akona JI. WM. MenneneeBa M JEMOHCTPUPOBATH €r0
MMOHMMAHKE: OMUCBHIBATh M XapaKTepu3oBaTh TaOMW4Hyr0 ¢opmy Ilepuoanyeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB: Pa3inuaTh MOHATHS «rjaBHas moArpynmna (A-rpynma)» U «mododyHas
noarpynna (b-rpymma)», manbie W OoOJIBIINE TEPUOIBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPHIC
HMEIOTCSI B TMEPUOJAMYECKON TabiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sApa, o0IIee YKCIIO AIEKTPOHOB M paclpeieICHUE Ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBACHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB JIEMEHTOB U UX
COCIMHEHUH B TIpeiesiaX MaJIbIX MEPUOA0B U TJIABHBIX MOJATPYIIN C YIETOM CTPOSHHS X aTOMOB;
KJIACCHU(UITUPOBATH XUMHUYECKUE JIEMEHTHI, HCOPraHMYECKHUE BEIECTBA, XUMHYECKHAE PEAKITHH (TI0
YUCITy U COCTaBY yYacCTBYIOIIUX B PEAKIUM BEIIECTB, MO TEIUIOBOMY 3P (EKTy, MO H3MEHEHUIO
CTENeHEeH OKUCTIEHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHeNUu(pUYECKUe XWMHUYECKHE CBOWCTBA MPOCTBHIX H
CJIOKHBIX BEIIECTB, TOJTBEPXkasi OMHCAHHE MPUMEpPAMU MOJEKYJISAPHBIX U HOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

COCTaBJISITh YPABHEHUS DJICKTPOJUTHUYECKON TUCCOIUAIIMN KUCIOT, IIEJIOYe U COJIeH, TIOJIHbIE U
COKpami¢HHbIC YPaBHEHHS DPEAKIMA MOHHOTO OOMEHAa, YpaBHEHHMsI PEaKIIHi, MOITBEPKIAFOIINX
CYIIIECTBOBAaHUE TEHETHUECKON CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEICTBOM COCTaBIICHUS
ANIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH TMPOTEKAHHS
XMMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO Macchl BELIECTB, MAacCOBYIO IOJIIO
XMMHYECKOTO 3JIeMeHTa 1o (GopMyie COEIMHEHHUS, MAacCOBYIO IOJIIO BeIlleCTBa B pacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIiy;

coOo1aTh TIpaBUjIa TMOJB30BAHUS XUMHUYECKOW IMOCYIONH M JIabopaTOpHBIM 00OpyAOBaHUEM, a
TaK)Ke MpaBWiia OOpallleHHs C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSIMH IO BBIIOJHEHUIO
1a00pPaTOPHBIX XUMUYECKHX OIBITOB IO TMOJYYEHUI0O U COOMpPaHUIO0 Tra3000pa3HBbIX BELIECTB
(aMMHaKa ¥ yriIeKHCIIOTo rasa);

MIPOBOJUTH PEAKIINH, TIOATBEPKIAIOIINE KAYeCTBEHHbIN COCTAaB PA3IMYHBIX BELIECTB: PACIIO3HABATD
OTIBITHBIM ITYTEM XJIOPUI-, OPOMHI-, HOAKI-, KapOoHaT-, hocdat-, CUITMKAT-, CyJIbdaT-, THAPOKCHI-
MOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYE€HHBIX METAJIOB, IPUCYTCTBYIOLINE B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEILECTB;

MIPUMEHSITh OCHOBHBIE ONEPALMU MBICIUTENLHON AESITeTbHOCTH — aHAIU3 U CHUHTE3, CpaBHEHUE,
0000111eHre, CUCTEeMAaTU3allhI0, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBA3CH — IS HM3yYCHHUS
CBOMCTB BEIIECTB M XHMHUYECKHUX pEaKIui, eCTeCTBEHHO-HAYYHbIE METOAbl TMO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICITUPOBAHHE, SKCIIEPUMEHT (peaibHbId U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM uexkTponHble (¢ poBbIE)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paszpnea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
X — o
1.1 eclil\ed:r;;omzztza; 12 .:111:;2601(0171 5 2 bubmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
bu6moreka [IOK
1.2 B 15 1
CHLECTRA 1 XHMHUHCCKHE peaKiiin https://m.edsoo.ru/7f41837¢c
Hroro mo pazmeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHN4eCKNX BellecTB
bu6moreka [IOK
2.1 B .K ! 3] 6
O3AYX. BHCIOPOA. LIORATHE 0B OKCHAax https://m.edsoo.ru/7f41837c
bu6 OK
2.2 Bonopon.ITonsTie 0 KMCIOTaX U COTAX 8 1 h Epgﬁ:ﬁiﬁii.ru 17§41837¢
bu6 OK
2.3 Bopna. PactBopsl. [TonsiTHe 06 ocHOBaHUAX 5 1 1 hgpg?;;i;ii.ru 17641837¢
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 1 1 bubnunoreka [JOK
' COEMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepnoanyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CtpoeHue arToMoB. XMMHYeCKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIuN

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKUX AeMeHTOB /. U.
Mennene-esa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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3. Xumunueckas cBiI3b. OKUCIUTEILHO- 8 1 bubnuoreka [IOK
' BOCCTAHOBHTEJbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[MPOTPAMME
9 KJIACC
Koun4yecTBo yacos
HaumeHoBaHue pa3ieioB U TeM JuekTpoHHble (¢ poBbIE)
Ne n/m Konrpoabubie | Ilpakruueckue
NPOrpaMmblI Bcero odpa3oBaTebHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpEeHUE U yriyoieHne 3HaHUH bubnuorexa [JOK
11 5) 1
OCHOBHBIX Pa3/IeiioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bu6moreka [IOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PaCTBOpaAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazpen 2. HemeTa/sIbI M UX COeANHEHUSA
21 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunoreka [JOK
' anemenToB VIIA-rpynmsl. 'amoreHs https://m.edsoo.ru/7f41a636
| oo
' DICMEHTO PYIHEL -Cpa 1 € https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| swesmros Ay, Ason Gostop 7 ;| BuGmorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COEMHEHUS
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OO11ast XapakTepUCTUKAa XUMUYECKUX

bubnuoreka [IOK
2.4 IVA- ) 1
aﬂeMeHTUOB TpymIbL. YIICpO H 8 https://m.edso00.ru/7f41a636
erMHI/II/I 1 NX COCAUHCHUS
Hroro mno pazueny 25
Pasznen 3. MeTaLIbl M MX COeMHEHUS
bu6mmoreka [{OK
1 7 4
3 Obmpe cRolicTBa METAILIOR https://m.edso00.ru/7f41a636
bubmmoreka [IOK
2 B 7 1 1
3 AKHEHIINEe MeTaUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 20
Pasznen 4. Xumus v oOKpy:Kamomasi cpeiaa
4.1 BemiectBa u MmaTepualbl B JKU3HU YEJIOBEKA 3 bubmorexa [IOK
' B P https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
Ne Koa- DJIeKTpOHHbIe HH(ppoBbIE
) Tema ypoka BO Mara Kopp-ka P ep
n/n o0pa3oBaTebHbIE PECYPChI
4yacosn
bubmmoreka [{OK
1 [Tpenmer xumun. Posib XuMuH B )KU3HU YeloBeka. Tera u BemecTna 1 01.09.2023 httos.//m.eds0o.ru/ff0d210c
bubmmoreka [IOK
2 ITouarue o MeTOax MO3HAHUS B XUMUU 1 04.09.2023 https://m.edsoo.ru/ffod227e
[IpaxTueckas padorta Ne 1 «IIpaBuia paboTsl B 1abopaTOpuu U bubnnorexa [JOK
3 . 1 08.09.2023
npu€MbI 00pAIICHUS ¢ JIA0OPATOPHBIM 000PYI0BAHHEMY https://m.edsoo.ru/ff0d23dc
. bubnuoreka [IOK
4 UYuctele BemecTBa U cMecr. CIocoObI pa3esieHus] CMece 1 11.09.2023 httos.//m.edsoo.ru/ffod26ca
[IpakTueckas padota Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe bubnuoreka [IOK
5 . 1 15.09.2023
OYHUCTKH MTOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKYJTBI 1 18.09.2023 htts://m.edsoo.ru/f0d2a6e
bu6mmoreka [JOK
7 XHUMHUYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHUYECKHX AJIEMEHTOB 1 22.09.2023 https.//m.eds0o.ru/ffod2bes
bu6mmoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 25.09.2023 https.//m.eds0o.ru/ffod2a6e
bubnuoreka [JOK
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 29.09.2023 https.//m.eds0o.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYeCcKas Gpopmyia. bubmoreka [IOK
10 1 02.10.2023
BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
bu6mmoreka [JOK
11 OtHocurenbHast aroMHast Mmacca. OTHOCHUTENbHASI MOJIEKYIISIpHAs Macca 1 06.10.2023 https://m.edsoo.ru/f0d323c
bu6mmoreka [JOK
12 MaccoBas JoJIs XUMHYECKOTO DJIEMEHTA B COEIUHEHUHU 1 09.10.2023 https://m.edsoo.ru/f0d350c
b K
13 KonunuecTtBo BemiectBa. Moss. MosisipHas Mmacca 1 13.10.2023 nommorexa [O

https://m.edsoo.ru/ff0d5230



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

bubmuoreka [JOK

14 ) . X 16.10.202
W3WYECKUE U XUMUYECKHE SIBICHUS. XUMUYECKast PEaKIus 6.10.2023 httos.//m.eds0o.ru/ffod37fa
bubmuoreka [JOK
1 IT i 20.10.202
5 PHU3HAKHU U YCIOBHS NPOTEKAHUS XUMUYECKUX PEAKIIUN 0.10.2023 htts.//m.edso0o.ru/ffod3al6
bubmmoreka [{OK
1 . X 23.10.202
6 3aKOH COXpaHEHHUsI MacChl BENECTB. XUMHUUYECKHE YPaBHEHUS 3.10.2023 htts.//m.eds0o.ru/ff0d3b88
17 Beruncnenus koau4ecTBa, MacChl BEIIECTBA 10 YPABHEHUAM 97 10.2023 bubnuorexa [JOK
XUMHYECKUX PEAKIIUI o https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuyecKux peakiuuil (COeTUHEHUs, pa3IoKeHUs, 10.11.2023 bubnnorexa [JOK
3aMelleHust, 0OMeHa) o https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IMIEeHNE U 14.11.2023 bu6moreka [IOK
CHCTEMATU3ALUs 3HAHUI o https://m.edsoo.ru/ff0d40c4
20 KonTposnsnas pabora Nel no teme «BemiectBa u XuMHUeCKre 17 11.2023 bubnuoreka [IOK
peaxIun» o https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 35eMeHT u 90.11.2023 bu6mmoreka [IOK
npocroe Bemectso. O30H o https://m.edsoo.ru/ff0d448e
99 dusnveckrue 1 XMMUUECKHE CBOMCTBA KHCIIOPOaa (peaKinu 94.11.2023 bu6mmoreka [IOK
okucieHus, ropenue). Ilousatre 06 okcumax o https://m.edsoo.ru/ff0d4614
CriocoObl MoTy4eHHsT KUCIIOPOo/ia B 1a00paTOpUU U IPOMBIIIUICHHOCTH. bubnuoreka [JOK
23 27.11.2023
[TpuMeHeHue KHCI0pOaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢(hekT XMMHUECKON peaKInu, MOHITHE O bubnunoreka [JOK
24 01.12.2023
TEPMOXMMUYECKOM YPaBHEHUH, 9K30- U SHAOTEPMUUCCKHX PEAKIIUAX https://m.edsoo.ru/ff0d4790
TomnmuBo (HedTh, Yroiab 1 MeTaH). 3arpsi3HeHHe BO3/AyXa, CIOCOObI ero bubnuorexa [JOK
25 04.12.2023
[IPEIOTBPAILCHHS https://m.edsoo.ru/ff0d4c4a
ITpaktuyeckas padora Ne 3 o teme «lloxyuenue u cooupanue bubnuoreka [IOK
26 . 08.12.2023
KHCJIOPO/a, U3yUCHUE €T0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [JOK
27 B — .H 11.12.2023
0JIOpOJT — 3JIEMEHT U IPOCToe BellecTBo. HaxoxaeHue B mpupo/e https.//m.eds0o.ru/ff0d4ddo
98 duznyecKue U XUMHYECKHUe CBOMCTBa Bojiopoaa. [Ipumenenue 15.12.2023 bubnmoreka [JOK

BOJOpPOaa

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK

2 I1 18.12.202
9 OHSTHE O KUCJIOTaX U COJSIX 8 023 https.//m.eds00.ru/ff0d50d2
bubmuoreka [JOK
22.12.202
30 CriocoObI moTydeHust BOJAOPOa B 1ab0OpaTopuu 023 httos.//m.eds0o.ru/ff0dAddo
[Ipaktudeckas padora Ne 4 o teme «Ilonmyuenue u codupanue bubnuorexa [JOK
31 . 25.12.2023
BOJIOPO/1a, H3YUYCHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
bubmmoreka [{OK
2 M i & . A 29.12.202
3 OJIAPHBINA 00BEM Ta30B. 3aKOH ABOTAIPO 9 023 httos.//m.edso0o.ru/ffod542e
Brruucnenust 06b€Ma, KOJMYECTBA BEIIECTBA Ta3a MO €r0 U3BECTHOMY bubnuorexa [JOK
33 ) 12.01.2024
KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 00bEMOB ra3oB 0 ypaBHEHHUIO PEAKI[MM HAa OCHOBE 15.01.2024 bubnuoreka [IOK
3aK0HA 00BEMHBIX OTHOIIEHUH Ia30B o https://m.edsoo.ru/ff0d5708
bu6moreka [IOK
) i 19.01.2024
35 H3UYECKHUE U XUMHUYECKIE CBOMCTBA BOIBI 9.01.20 httos.//m.edsoo. ru/ffod587a
. bu6mmoreka [IOK
36 CocraB ocHoBanuii. [TonsiTue 06 HHIUKAaTOpaX 22.01.2024 https://m.edsoo.ru/ffod59e2
37 Bopa xak pactBoputens. HacblllieHHbIE 1 HEHACBIIIIEHHBIE PACTBOPBI. 96.01.2024 bubmuorexa [JOK
MaccoBas 101151 BEIECTBA B PACTBOPE T https://m.edsoo.ru/ff0d5b40
[Ipaktrueckas pabota Ne 5 mo reme «IIpuroroBiaeHue pacTBOpoB C bubnmuoreka [JOK
38 . . . N 29.01.2024
OIpeeIEHHOM MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
bubnuoreka [JOK
39 Kontponbras padorta Ne2 o reme «Kucmopoa. Bogopoa. Boma» 02.02.2024 https.//m.eds0o.ru/ff0d6342
bubmuoreka [JOK
40 Oxcugpl: cocTaB, Kiaccu(uKalys, HOMEHKIAaTypa 05.02.2024 https.//m.edsoo.ru/ffode64e
[Tonyuenue u XuMU4eCcKre CBOMCTBA KUCIOTHBIX, OCHOBHBIX H bubnunoreka [JOK
41 09.02.2024
aM(OTEepPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
. bu6mmoreka [JOK
42 OcHoBaHMs: cOCTaB, K1accupHKaIMs, HOMEHKIATypa 12.02.2024 https.//m.edso0o.ru/ffods7ca
43 [Tonyuenue u XuMu4ecKre CBOMCTBa OCHOBAHUI 16.02.2024 Bubnnorexa HOK

https://m.edsoo.ru/ff0d67ca
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bubmuoreka [JOK

44 K : 19.02.2024
WCIIOTHI: COCTaB, KiIaccu(uKaims, HOMEHKIATypa 9.02.20 https.//m.edsoo.ru/ffodfee?
bubmuoreka [JOK
4 I1 i 26.02.2024
5 OJIy4eHUE M XMMHYECKHE CBOICTBA KUCIIOT 6.02.20 httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CIOCOObI MOTYyYEHUs, XUMUYECKUE 01.03.2024 bubnuorexa [JOK
CBOMiCTBa R https://m.edsoo.ru/00ad9474
[IpakTtudeckas padora Ne 6. Pemenue skcriepuMeHTaNbHbBIX 3a7a4 10 bubnuorexa [JOK
47 5 04.03.2024
Teme «OCHOBHBIE KJIACChI HEOPIaHUYECKUX COCTMHEHHID» https://m.edsoo.ru/00ad9b7c
bubmmoreka [IOK
4 r i 11.03.2024
8 SHETHYECKasl CBS3b MEX]Ty KJIACCAMH HEOPTAHWIECKHUX COCTUHEHUI 03.20 httos://m.eds00.ru/00ad9a50
bu6moreka [IOK
4 i 15.03.2024
9 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 5.03.20 httos://m.eds00.ru/00ad9ch?
KonTponsnas pabora Ne3 no teme "OCHOBHBIE KIacChl bubnuoreka [IOK
50 . 18.03.2024
HEOPraHUYeCKUX COCTUHECHU" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMHIECKUX eMeHTOB. [loHsTHE bubnuoreka [JOK
51 22.03.2024
O IpyIax CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XUMHYECKUX 01.04.2024 bu6mmoreka [IOK
snemenToB JI. . Menneneepa T https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
53 I1 05.04.2024
CPHOZIRT, TPYIIHEL, HOATPYIHISE https://m.edsoo.ru/00ada52c
bubnuoreka [JOK
54 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonsl 08.04.2024 https://m.eds00.ru/00ada342
55 CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB 12.04.2024 bubmoreka [IOK
Iepuoanyeckoii cucremsl J[. 1. Menaencea T https://m.edsoo.ru/00ada6bhc
XapakTepUCTHKA XUMHUECKOTO JIEMEHTA IO €ro TOJI0KEHHUIO B bubmuoreka [IOK
56 . 15.04.2024
[Mepuonnyeckoii cucreme 1. Y. Menneneena https://m.edsoo.ru/00ada824
57 3nauyenue [lepruomuueckoro 3akoHa JUTs pa3BUTHS HAYKU M PAKTHKH. 19.04.2024 bubmuoreka [IOK
1. 1. MenneneeB — y4€HBIH, MeIaror U rpaKJaHuH T https://m.edsoo.ru/00ada96e
bu6mmoreka [JOK
58 DNEeKTPOOTPULIATENBHOCTh ATOMOB XMMHUYECKHUX 3JIEMEHTOB 22.04.2024

https://m.edsoo.ru/00adaabh8
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bubmuoreka [JOK

59 Honnast xumudeckas CBsi3b 1 26.04.2024 https://m.edsoo.ru/00adac34
60 KoBaneHTHas moysipHasi XaMU4ecKasi CBsI3b 1 27.04.2024 Eggg:ﬁiiérﬁ/oomaabs
61 KoBanenTHas HenoJsisipHasi XUMUYECKasi CBSI3b 1 03.05.2024 ﬁggi?:ﬁii(.)r}j/madaaw
62 Crenenb OKUCIEHUS 1 06.05.2024 ﬁﬁi?/ﬁiﬁiiﬁi/OOadaezs
63 OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH 1 13.05.2024 ﬁggi?;;;:;ii?ﬁ/%adbom
64 OKuCIUTETN U BOCCTAHOBHUTEIIH 1 17.05.2024 E;S:;?ﬁiﬁig.)rﬁ/wadbom
K 6oTa Ne4 C . X bu6 OK
65 CBoﬂI:f)oanas{ pabota no Teme «CtpoeHue aToMa. XIMU4ecKast 1 20.05.2024 : gpgl;l/(;:;l;z i.ru/ooadbﬂr%
66 PesepBubIil ypok. O6001IEHNE ¥ cCHCTeMaTH3alusl 3SHAHUH 1 24.05.2024 ]r?;lsg:?/(:;,eelzji(i(.)rﬁIOOade%
67 PesepBHblit ypok. O6001IeHE U CHCTeMATHU3allHs] 3HAHUH 1 27.05.2024 ﬁgg:j;;iﬁiiﬁﬁ/OOadQCbZ
68 PesepBHblit ypok. O6001IeHNE U CCTeMAaTU3alMsl 3SHAHUN 1 31.05.2024 ﬁ;gﬁ?ﬁiﬁiiﬁﬁlﬁodmw
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Koa-
Ne DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka BO Mara Kopp-ka
n/n o0pa3oBaTe/bHbIE PecypcChl
4yacos
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cuctemMa XUMHYECKUX 1 04.09 2023 bubnuorexa [JOK
snementos JI. . Menneneena R https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX DJIEMEHTOB bubnuorexa [JOK
2 " 1 06.09.2023
MEPBBIX TPEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
bubmmoreka [{OK
1 11.09.202
3 Krnaccudukarus 1 HOMEHKIIATypa HEOPTaHUISCKUX BEIICCTB 09.2023 httos://m.edsoo.ru/00adb7e?
bu6moreka [IOK
4 B i é 1 13.09.2023
UJIbl XUMUYECKOW CBSI3M U THUIIBI KPUCTAITMYECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
5 KOHTpf)J'II)Haﬂ pabota Nel mo teme «IloBTOpeHue u yriryoieHue 1 18.09.2023
3HaHMUI OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca»
bu6mmoreka [IOK
6 Kn 7 1 20.09.2023
accupUKaIUs XUMUYECKUX PEaKuil 0 pa3INyHbIM MIPU3HAKaM https://m.eds0o.ru/00adbehO
[TonsiTHE O CKOPOCTH XMMUYECKOU peakiuu. [lIoHsTHE O TOMOT€HHBIX U bubmuoreka [JOK
7 1 25.09.2023
reTEPOreHHBIX PEAKIHIX https://m.edsoo.ru/00adbe9a
. [Tonsarue o XHMH:CCK?M epaBHOBeCI/II/I. (Da:TO];)BI, Bnntomne Ha . 17 09,203 BuGnorexa LIOK
CKOPOCTbh XUMHUYECKOW PEAKLIUH U MOJI0KEHNE XUMUYECKOTO .09.
P peait https://m.edsoo.ru/00adc28c
paBHOBeECHS
bub OK
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 02.10.2023 hgpg:l;ll(;rlezjascl)lo.ru /00adcade
10 Teopus snexkrponuTrueckoit auccounanuu. CuiabHbIE U cadbie 1 04.10.2023 bubnunoreka [JOK
ANEKTPOITUTEHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 nu i 1 09.10.2023
OFHPIE YPABHEHIT PEaitititn https://m.edsoo.ru/00add448
XHMMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHU B CBETE IIPEACTABICHUI bubnuoreka [IOK
12 . 1 11.10.2023
00 AIIEKTPOIMTUYECKOU JUCCOITUAIIUT https://m.edsoo.ru/00add5d8
13 XuMHU4ecKkrue CBONCTBA COJICH B CBETE MPeICTaBIECHH 00 1 16.10.2023 bubnuorexa [IOK

BHCKTpOHHTquCKOﬁ JUCCOoMalin

https://m.edsoo.ru/00add8b2
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bubmuoreka [JOK

14 IT i 18.10.202
OFATHE O THAPOTHSE oM 8.10.2023 https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
1 i 23.10.202
5 O06o00uIeHne U cucTeMaTu3aus 3HaHUN 3.10.2023 httos://m.eds0o.ru/00addd12
bubmmoreka [{OK
1 IT o].«P 25.10.202
6 paktudeckas padora Ne 1. «PernieHne SKCriepuMEHTATBHBIX 331249 5.10.2023 httos://m.edsoo.ru/00addbfa
KonTtponpsHas padota No2 1o teme «NeKTpOTUTHIECKAs bubnuorexa [JOK
17 08.11.2023
aucconuanys. XMMHYECKUE PEakiii B pacTBOPAx» https://m.edsoo.ru/00addecO
OO6mast xapakTepuCTUKA TaJOT€HOB. XMMHUUECKHE CBOICTBA Ha bubnuorexa [JOK
18 13.11.2023
npuMepe xJjopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, TIOJIydeHHUE, bubnuorexa [JOK
19 15.11.2023
MPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTiueckas padorta Ne 2 o teme «llomydeHue coassHOM KMCTOTHI, bubnuoreka [IOK
20 . 20.11.2023
U3y4YeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
Brrunciienus no ypaBHEHHUSIM XUMHYECKUX PEAKIIMH, €CITU OJUH U3 bu6mmoreka [IOK
21 22.11.2023
peareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
bub OK
22 OO6mrast xapakTepucTuka 31eMeHTOB VIA-rpynib 27.11.2023 h gp::?/(:r:.eezzti.ru 100ade64a
AmorponHbie MoauuUKauu cepbl. HaxoxaeHnue cepbl u €€ bubnmuoreka [JOK
23 . . 29.11.2023
COEMHEHUH B MIPUPOJIc. XUMUIECKHUE CBOUCTBA CEPBI https://m.edsoo.ru/00ade64a
. bu6mmoreka [JOK
24 CepoBonopos, cTpoeHue, (U3NUecKue U XUMUYECKHE CBOWCTBA 04.12.2023 https.//m.eds00.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTa, (GU3NUECKUE U XUMUYECKUE CBOMCTRA, bubnuorexa [JOK
25 06.12.2023
[IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKHE Peakilnu, JIeXKAIINe B OCHOBE IPOMBIIIIIEHHOTO crocoba
26 N X N 11.12.2023 bubmuoreka [JOK
MOJIy4EHUS] CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH 12. https.//m.eds0o.ru/00adec8a
Cpelbl COETMHEHUSIMU CEPhI
b K
27 Brruncnenue MaccoBoil 1011 BBIX0/1a MPOAYKTA PEaKLIUU 13.12.2023 h;lgg:ljl(;:zl;i,(l;}).oru /00adec8a
28 OO11ast xapakTepUCTHUKA JIeMEHTOB V A-rpymnmsbl. A30T, 18.12.2023 bubnuorexa [IOK

pacnnpoCTpaHCHHUEC B IIPUPOJC, (I)I/ISI/I‘-ICCKI/IC 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero (pu3nvecKkrue 1 XMMHYECKHE CBOMCTBA, MOyYeHHE U bubmuoreka [IOK
29 20.12.2023
NPUMECHEHUE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «llonyueHne aMMuaka, M3y4eHue 95 12 2023 bubmuorexa [IOK
ero CBOMCTBY o https://m.edsoo.ru/00adf180
bubmmoreka [{OK
1 A & i 27.12.202
3 30THas KHCIOTa, e (PU3NIEeCKHe U XUMHUYECKUE CBOMCTBA 023 htts.//m.eds00.ru/00adf306
» I/Ic:gnewmja};?e HI/ITe[::al;)OeBSI/aI 0011361?1e aM;v[(())HI/DI Balsqzcvnze ;\/{HHepaanmx 10012094 BuGmiorexa LIOK
HUH. XUMUIECK I'PSI3HEHHE OK i bl .01.
YA0DP P PYRAIOMIEH Epet https://m.edsoo.ru/00adf518
COEJIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pocopHas kucnora, hpuzndeckue u bubnuorexa [JOK
33 y 15.01.2024
XAMHUYECKHE CBOWCTBA, TOyICHUE https://m.edsoo.ru/00adf68a
Hcnonws3oBanne GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPECHHIA. bubmuorexa [JOK
34 . 17.01.2024
3arpsizHeHHe NPUPOHOWH cpebl hochaTamu https://m.edsoo.ru/00adfc20
VYriepon, pacnpocTpaHeHre B MpUpo/ie, GU3HIEeCKre U XUMHIECKIE bubmuorexa [JOK
35 . 22.01.2024
CBOHCTBa https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux pu3ndeckue U XUMUIECKHUEe CBONCTBA. bubmuoreka [JOK
36 24.01.2024
DKoslornyeckue mpooJIeMbl, CBSI3aHHbIE ¢ OKCHA0M yriaeposa (1V) https://m.edsoo.ru/00adfebe
bu6mmoreka [JOK
37 % & 29.01.2024
HOMPHAT KHEIOTA 1 €€ cOl https://m.edsoo.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o treme "l[lonmydeHne yriieKucioro rasa. bubnmuoreka [JOK
38 31.01.2024
KauectBenHast peaxiust Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnuoreka [JOK
39 05.02.2024
COCIMHECHUAX yIiepoaa https://m.edsoo.ru/00ae054e
bubnuoreka [JOK
40 K i 07.02.2024
PEMHHITI €0 COCHEHIN https://m.edsoo.ru/00ae080a
ITpaktudeckas pabora Ne 5. PereHne skcriepuMeHTaIbHbBIX 33/1a4 110 bubnuoreka [IOK
41 . 12.02.2024
TeMe «BakHelIne HeMEeTaIUIbl U UX COETUHEHUD) https://m.edsoo0.ru/00ae0bf2
42 KonTtponsHas padota Ne3 o reme «BaxkHelme HeMeTallIbl U UX 14.02.2024 bubnuorexa [IOK

COCAUHCHU A

https://m.edso0.ru/00ae0el8
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OO0mas XxapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U METAIMUECKAsl KPUCTAIUIMYECKAsl PEIIETKA. 19.02.2024 Bubmorexa HOK
_ https://m.edsoo.ru/00ae103e
du3nYecKue CBOKWCTBA METAIIJIOB
XUMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUHN PsijL bubnuorexa [JOK
44 . 21.02.2024
HAIpPsDKEHUH METAJIIOB https://m.edsoo.ru/00ae1156
. OO6mue crocoObl MOTyICHHS MeTajIJIOB. Cruiasel. Beraucienus o N BuGmiorexa LIOK
YpaBHCHUSIM XUMHUYECKHUX PEaKIIHid, €CJTH OJMH U3 PEarcHTOB .02. htts://m.eds00.ru/00ae1 156
COJICPKUT TIPUMECH
bubmmoreka [{OK
46 [TonsiTHE O KOPPO3UHU METAIIIOB 28.02.2024 htts.//m.eds00.ru/00ae1278
bu6moreka [IOK
47 4.03.2024
Hlenonmsie Meranms 04.03.20 https://m.edsoo.ru/00ae14b2
bu6moreka [IOK
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus 06.03.2024 htts://m.eds0o.ru/00ae14b2
. . bu6mmoreka [IOK
49 [IlerouHO3eMeEIbHBIC METAIUIBI — KAIbIHK M MarHui 11.03.2024 https://m.eds0o.ru/00ae15e8
. bu6mmoreka [IOK
50 Baxueime coequHEHNS KaJIbIUs 13.03.2024 https://m.edso0.ru/00ae15e8
51 O0001IeHre U cucTeMaTU3alus 3HAHUN 18.03.2024
N N bu6mmoreka [JOK
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 20.03.2024 https://m.edso0.ru/00ae 1886
[IpakTrueckas padorta Ne 6 o Teme "XKECTKOCTh BOJIBI K METOIBI €€ bu6mmoreka [JOK
53 01.04.2024
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 ATioMHHHf 03.04.2024 https://m.edsoo.ru/00aelc64
. bu6mmoreka [JOK
55 AmdoTepHble cBOICTBA OKCHA U THIPOKCHIA 08.04.2024 https://m.edsoo.ru/00aeLc64
bu6nmoreka [JOK
% Keneso 10.04.2024 https://m.edsoo.ru/00ae1d86
b K
57 Oxcubl, ruapokcuanl u comu xenesa (1) u sxxenesa (111) 15.04.2024 uommorexa LO

https://m.edso0.ru/00ae35e6
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58 O06o01IeHne U cucTeMaTu3anus 3HaHu ! 1 17.04.2024
[Ipaktuyeckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3371a4 110 bubmuoreka [IOK
59 . 1 22.04.2024
TeMe «BakHeine MeTaibl U UX COCITUHCHUS https://m.edsoo.ru/00ae3de8
60 | aronron s wsburee s conepmm npmmeon. Buamcronms | 1| 24042024 bitGnorera LIOK
P o I COAED P ' g o https://m.edsoo.ru/00ae1750
MacCCOBOM JIOJM BBIXOJIA TIPOAYKTA PEaKIIHH
61 O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! 1 27.04.2024
62 KonTponsnas pabora Ne4 no teme «BaxHeilne MeTabl U UX 1 06.05.2024
COCITMHEHUSD)
bubmmoreka [{OK
B i 1 .05.2024
63 eIIecTBa U MaTepraibl B IOBCETHEBHOM KU3HH YEIIOBEKA 08.05.20 httos.//m.eds00.ru/00ae3f50
bu6moreka [IOK
4 X i 1 13.05.2024
6 MMHYECKOE 3arps3HEHUE OKPYXKAIOIICH CpeIbl 3.05.20 https://m.edsoo.ru/00ae4270
bu6moreka [IOK
65 Pone xumuu B pemeHnn SKOJOTHYECKUX TPOoOIeM 1 15.05.2024 https://m.eds00.ru/00ae4270
. . bu6mmoreka [IOK
66 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3alHsl 3HAHUH 1 20.05.2024 https://m.eds0o.ru/00ae0d0a
bub. OK
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiinoHepHOE 0OIIECTBO
«M3narenscTBO «IIpocsemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I"., CnankoB C.A., AKITMOHEPHOE 0OIIECTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

YMK Xumus 8, 9 knaccel. ['abpuensu O. C.
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ITpunoxxenue 1

ypOKI/I, NMPOBOJAUMBIEC C HCIIOJIB30BAHUEM 060pyI[OBaHI/I$l «Touku Pocray»

No Kuace Tema Qobopyooeanue
YpoKa
[Ipaktuyeckas pabdora Ne 1 «IIpaBuna
3 8 paboter B maboparopun u npuémsl | LHudposoii JaTYUK TEMIIEPATYpPBI
oOpamieHus c nabopatopubsiM | CrimpToBka CBeua.
000pyTIOBaHUEMY
JleMOHCTpaTUBHBIN OKCIIEPUMEHT
15 8 «Bblnenenne u moronieHue Temina — | Jlardmk remneparyp
MIPU3HAK XUMHUYECKON PEAKLIMI
TennoBoit 3p(HeKT XUMUYECKON peakIuw,
24 8 MOHATHE O TEPMOXMMHUYECKOM ypaBHEHHH, | JlaTunk Temmneparyp
9K30- ¥ HJO0TEPMHUUYECKHUX PEaKIMIX
[Mpaktuyeckas pabora Ne 5 mo Teme | Becsl anamuTHueckue, HaOOp Pa3HOBECOB
38 8 «[Ipurorosnenue pacTBOpoOB ¢ | (Bechl 2MEKTPOHHBIC), MEPHBIN HWJINHJD,
ONpeaeNEHHO N MacCcoBOU JOJIel | XUMUYECKHi cTakaH (KOHHYecKas KoJi0a),
PacTBOPEHHOTO BEIIECTBAY CTEKJISIHHAsI MaJI0OuKa
43 8 HonyquHve U XUMHYECKHE CBOMCTBA Narauk pH
OCHOBaHUH
45 8 [lonydyenne W XuUMHYECKHE CBOMCTBA Tataux pH
KHCIIOT
[Mudpposas  maboparopus  RELEON
[udposoit JATYUK TeMnepaTypbl
59 8 Honuas XuMueckas cBs3b IJIATUHOBBIM;,  JTATYMK  TEMIIEPATyphI
TepMOTapHbBII
[MudpoBass  mabopatopuss RELEON
4 9 Bunbl  xumunueckoi _CBA3M M THIBL | [[udposoit JaTYHK TeMIIEPATYPBI
KPUCTAITMYECKUX PEHIETOK UIATHHOBLIA
HonsTHe O XMMHYCCKOM DaBHOBECHH. | [[uppoBass  naGoparopuss RELEON
8 9 daxTophlI, _ BIMSIOIME  Ha  CKOPOCTS | [[udhpoBoit JaTYHK TeMIIepaTypbl
XUMUYECKOM  peakiMu M  HOJOXKEHME | [aTHHOBLIMA
XMMHUYECKOTO PaBHOBECHUS
[udpoBast  maboparopusi RELEON
10 9 Teopus anekTposuTHUYeCcKOi auccormanmu. | Liudposoit JaTYUK TEMIEPATyphI
CunbHbIE U Cl1a0ble ANEKTPOJIUTHI TUTATUHOBBIH
JlaTuuK 51eKTpONPOBOAHOCTH
[Ipaktnueckas pabora Ne 3 mo Teme
30 9 «[lonyyenne amMmuaka, u3ydeHue ero | JJaTuuk 3J€KTpONpoBOJHOCTU
CBOMCTBY»
[udposas nadopatopust RELEON
56 9 Keneso [{udpoBoii JaTYUK JaBICHUS
IIpaktnyeckas pabota Ne 7. Pemenue Iudposas  naGoparopus ~RELEON
59 9 JKCIIEPUMEHTANIbHBIX ~ 337ad 10 TeMe

«BakHenne MeTalibl M UX COCAUHEHUS

[{udpoBoii JaTYUK JaBICHUS




