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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS COCTAaBJIEHAa HA OCHOBE
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelNbHOI MPOrpaMMbl OCHOBHOT'O OOILIEro
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe GeaepalbHOM pabodeit
MPOrpaMMbl BOCHHUTAHMUSI M C YYETOM KOHIICTILHU TMpEnojiaBaHusi y4eOHOro mpeaMera «XuUMUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[Iporpamma 1o XuMuu Ja€T MPECTABICHHUE O IEJIsAX, OOIIEH cTpaTeruu 00y4eHus, BOCTIUTAHHS
U pa3BUTUs OOYYAIOMIMXCSl CPEACTBAMH Y4eOHOrO IpeaMeTa, YCTaHAaBIMBACT 00s3aTelbHOE
MIPEAMETHOE COAEPIKAHME, PEyCMATPUBAET PACIIPEICICHUE €r0 M0 KJIACCaM U CTPYKTYpPUPOBAHUE 10
pazzenaM M TeMaM [pOrpaMMbl 110 XUMHUH, OIPEAENAeT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEPUCTUKUA COIEP/KAHUsI, PEKOMEHIYEMYIO IIOCIEAOBATEIBHOCTE HU3YyYEHUs XUMHH C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro TmpoIrecca, BO3PACTHBIX
0COOCHHOCTEHN 00y4JaromuXCcsl, OMpeeNsseT BO3MOKHOCTA IpeaMeTa Ui peaau3aluuu TpeOboBaHul K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOydeHHs XMMHUHU Ha YpPOBHE IEJIeH W3YydeHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN JEATEIHHOCTH 00YYArOIIErocsi o0 OCBOSHUIO
y4eOHOr0 Co/IepKaHus.

3HaHHEe XUMHUU CIYXHT OCHOBOH g (OPMUPOBAHUS MHPOBO33PEHHS OOyUalolerocs, €ro
MPEJCTaBICHUN O MaTepPHaJbHOM EIMHCTBE MHpA, BAXHYIO pPOJIb UTPalOT (HOPMUpPYEMbIE XHMHUEH
IIPEJICTABICHHUS] O B3aUMOIIPEBPAILEHUSAX SHEPIUU M 00 SBOJIIOLMM BEUIECTB B IMPHUPOAE, O MYyTAX
pelieHus rio0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealn3allMii BO3MOXKHOCTEM Ui camopa3BUTHS U (OPMHpPOBAHUS KYJIbTYPbI
JIMYHOCTH, €€ 001el 1 (PyHKIMOHATIBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (POpMHUpOBaHME MBILIUIEHUS U TBOPYECKHUX CIOCOOHOCTEH 00ydaromuxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIE10BATEIbCKUX
YMEHHM, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHON e TENIbHOCTH;

3HaKOMHT CO CHEeNM(PUKON HAyYHOTO MBILIUIECHHS, 3aKIabIBAET OCHOBBI 1IEJIOCTHOTO B3IJIs/1a Ha
€IMHCTBO MPHUPOJbI U YENIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TaloM B (POPMUPOBAHHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOUIEHMS] K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUYECKOE 00pazoBaHue 00yUYaromuXCsl.

JlaHHble HampaBieHUuss B OOYYEHHH XHMHUHU OO0ECIEUMBAIOTCS CIEUU(UKON colepKaHHs
y4eOHOro mpeaMeTra, KOTOPBIA SBJISETCS MEeAaroruyeckd aanTHUPOBAaHHBIM OTpaKeHHEM 0a30Boi
HayK/ XMMHUH Ha ONPEJEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOyJaIOIUMHUCS CUCTEMBbl TMEPBOHAYANBHBIX MMOHATHH XWMHHU, OCHOB HEOPTraHUYECKON XWMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa copepkaHHs IPOrpaMMbl IO XUMUU CPOPMHUPOBaHA HA OCHOBE CUCTEMHOT0 MOJIX0Aa
Kk e€ um3ydyeHuro. CopepkaHME CKIIAJbIBA€TCSI U3 CHCTEMbI NOHATHM O XMMHUYECKOM DIIEMEHTE U
BEIIECTBE M CUCTEMBI IIOHATHH 0 XUMHUECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 TNPHUHLMIY IOCJIEI0BATEIbHOTO PA3BUTHS 3HAHWKW HAa OCHOBE TEOPETHMYECKUX MPEACTaBICHUN
Pa3HOro YpOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IpeCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSS
(GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMBbl IO XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEIACTABICHUS O XUMUYECKON
COCTaBJIAIOLIEH HAYYHOU KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW MPUPOAbI, IEHHOCTHOIO OTHOLIEHUS
K HAQyYHOMY 3HAHUIO U METOJIaM IMMO3HAHUS B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBICUCHUEM
3HaHWH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKpyxarouuii Mupy, «buosnorus. 5—7 kiaacce» u
«®Dusuka. 7 Kmaccy.

[Ipyn u3ydeHUM XUMHUH TPOUCXOIUT (HOPMHUPOBAHHME 3HAHWUA OCHOB XMMHUYECKOM HAYKU Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUICCKOW NEATEITHPHOCTH YEJIOBEKa M KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOM KYJIbTYpBHI. 3a/lada y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHMM — BaKHEHIIMX (PAKTOB, MOHSTUN, 3aKOHOB M TEOPETHYECKHUX TIOJO0XKEHUH,
JOCTYITHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM ITO3HAHUS MMPH U3YYCHUU BEIISCTB U XUMHUYECCKUX pEaKluid, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHUH U UX IPUMEHEHHH B yUeOHO-TI03HABATEIbHON U Y4eOHO-HCCIeI0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUU TPaBUII 0€30M1acCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHON KHU3HHU.

[Ipy w3ydeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaXKHOE 3HAYCHHC
npuoOpenn Takue e, Kak:

— (opMHUpOBaHHE WHTENIEKTYaIbHO Pa3BUTOM IJIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSTEIHbHOMY MPHHITHIO PEIICHUN, CIIOCOOHOM agamTUpOBaThCs K OBICTPO
MEHSFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYecKoe MpHOOIIeHHe o0ydJarommxcs K
CaMOCTOSITENTFHOW TO3HABATEIbHONW NEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (OPMHUPYIOIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHHe YCIOBHM, CHOCOOCTBYIONIMX MPHOOpPETEHHI0O OOYYarOIIMMUCS  OIbITa
Pa3HOOOpa3HOM JesATEeNhbHOCTH, TO3HAHWSA U CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHbIX BUOB JIEATEIBHOCTH;

— (¢opMupoBaHue 001IeH (YHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
yMEHUW OOBSICHATh W OICHWUBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, HWCIOJIb3YysS 3HAHUS W OIIBIT,
MOJTyYEHHBIC TIPH U3YYCHUU XUMUH, IPUMEHSATh UX TIPH PEIICHUH MPoOJIeM B TOBCEAHEBHOM KU3HU U
TPYZIOBOM AESTENbHOCTH;

— (dopmupoBaHre y OOyYarOMMXCSd TYMAHUCTUYECKUX OTHOIICHUW, MOHUMAHHS I[EHHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKU SKOJIOTHUECKH IEI€CO00pa3HOTO MTOBEACHUS B OBITY M TPYIOBOI
NESTETFHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHTAHHUIO HA
OCHOBE YCBOEHHS OOINEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY mpoduiis u
HaIPaBJIEHHOCTH JAJTbHEUIIEro 00y4YeHUsI.



MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YHEBHOM IIVIAHE

OOmiee 4mMcIO YacoB, OTBEACHHBIX [UISl M3yYEHUS XMMHH Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, coctaBiseT 136 daco: B 8 kitacce — 68 "acoB (2 yaca B Henenio), B 9 kinacce — 68 4acos
(2 gaca B HEACIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KU3HU YeJIOBEKA. XMMHUsI B CUCTEME HayK. Tena u BellecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTHe 0 MeToax MO3HaHUS B
xuMuu. Yucrele BeniecTBa U cmecu. CriocoObl pa3esieHus: cMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsipHast Macca. MaccoBast
J10JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Moib. MossipHass macca. B3auMocBsA3p KoMuecTBa, Macchl U yucia
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€rsl o hopMynaM XMMUYECKUX COEIMHEHUH.

dusnyeckue M XUMHYECKHME SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HAKU. 3aKoH
COXPaHEHUS MacChl BELIECTB. XHUMUYecKue ypaBHeHUs. Kiaccudukanuss XUMUYECKHX peakiuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOM NOCYAOH, IpaBwiaMu paOOThl B JlabopaTopuu W NpuéMamu
oOpamieHusi ¢ Ja00OpaTopHBIM O0OpYAOBAaHWEM, HU3YYEHHE U ONHUCaHHE (PUIUYECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BEIIeCTB, HaOMIOAeHHE (QuU3nMUecKuX (IUIaBICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHHME M KOHJEHCAllMsl BOJbl) U XUMHUYECKHUX (TOpEHUE CBEuH,
MIPOKAJIMBaHWE MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) SIBJIEHHMM, HAO0JIEHUE U
ONMCAaHNE IPU3HAKOB NPOTEKAHUS XMMHUYECKHX pPEaKUMi (pas3lokeHHe caxapa, B3aUMOJCHCTBHE
CEepHOM KHUCIIOTBI € XJOpuiaoM Oapus, pasnoxeHue ruapokcuna meau () mpu HarpeBanum,
B3aUMOJIEHCTBHE Kene3a ¢ pacTBopoM coiu Menu (Il), u3yuenue crnocoboB pazaeneHus cMmeceil: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALUSA, XpoMaTorpadus, IpoBeICHHE
OUHCTKM TIOBAPEHHOW cONM, HAOIIOJEHHE U ONHCAaHUE pEe3yJbTaTOB IPOBEACHHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopoa — asiaeMeHT M MpoCTO€ BELIECTBO.
Haxoxpaenue kucimopona B mpupojne, pU3NYECKUE M XUMHYECKHE CBOICTBa (peakluu TOPEHUs).
Oxcunpl. [lpumenenue kuciaopoga. CrocoObl MONydyeHHs KHUCIOpoga B JlabopaTopuu U
NpoMBIIIIEHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H — aIoTponHas MOIUPHUKAIHS
KHCJIOPO/JIa.

TemnoBoit »d¢dekr XuMHYEeCKON peakluu, TEePMOXUMHUYECKHE ypaBHEHHUS, 53K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pyLIeHHe 030HOBOTO CIIOA.

Bogopon — anemeHT 1 npocroe BemecTBo. HaxoxaeHue Boopoaa B npupoje, Gusndeckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBolicTBa Boabl. Boma kak pactBopurens. PactBopbel. HacellieHHbBIE 1
HEHACBIIICHHBIE PACTBOPBI. PacTBOpMMOCTE BemiecTB B BoJie. MaccoBas 10115 BEIIECTBA B PACTBOPE.



Xumuyeckue cBorcTBa BoAbl. OcHoBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HM YEIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX BO. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuidt. Oxcunel.  Kiaccudukamuss OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBbIE, KUCIIOTHbIE, aM(poTepHble) U HecoseoOpasyroume. HomeHnknatypa
OoKcu0B. PU3nUecKre U XMMUYECKHE CBOMCTBA OKCUIOB. [loiryuenne okcunos.

OcnoBanmst. Kraccupukanuss OCHOBaHMIA: INENOYM ¥ HEPACTBOPHUMBIE  OCHOBAHMAL.
Homenxiarypa ocHoBaHui. @usnyeckue M XMMHYECKHME CBOMCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBaHMM.

Kucnorsl. Knaccupukanus kucnor. Homenxiatypa kucinor. duszuueckue U XUMHYECKHE
cBoricTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [losmyuenue Kucior.

Conu. Homenkinarypa coneil. @u3nueckue U XuMudeckue cporicta cosueil. [lonyuenue comneit.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUMN.

Xumuueckuii 3xcnepumenm:

KAueCTBEHHOE OIpEAEIICHUE COAEpkKaHMsI KHUCIOpOJa B BO3AYyXE, IOJyu€HUE, coOupaHue,
pacrno3HaBaHME€ W M3yYEHUE CBOMCTB KHUCJIOPOJa, HAOJIOJIEHWE B3aMMOJEHUCTBUS BEIIECTB C
KHUCJIOPOAOM U YCIIOBHMSI BO3HHUKHOBEHHUS U IpPEKpalleHHus ropeHus (mokapa), O3HaAKOMJIEHHE C
o0pa3liaMu OKCHJOB U ONKCAHHE UX CBOMCTB, MOJy4YEHHE, COOMpaHME, PACIIO3HABAHUE M M3Y4YEHUE
CBOMCTB BojJOpoaa (ropeHue), B3aumojeicTtBue Boaopoga ¢ okcuaomM menu () (Bo3moxkHO
WCIIOIb30BaHUE BHUCOMATEpUAIOB), HaOMOIeHHEe OO0pa3loB BEIIECTB KOJUYECTBOM | MOJb,
UCclleIoBaHNE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTbBIO, IPUTOTOBIICHUE
pPacTBOpPOB € ONPEACIEHHON MacCOBOW J0JE€M PaCTBOPEHHOIO BEILECTBA, B3aUMOJIEHCTBUE BOJBI C
MeTaJljlaMu (HaTpueM M KajbplueM) (BO3MOYKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIIEOBAHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJCHHE HM3MEHEHHUS OKPACKU
MH/IMKATOPOB B PACTBOpax KUCIOT W ILenodei, u3ydeHue B3aumozencTBus okcuaa meau (ll) c
pacTBOpOM CEPHOM KHCIOTHI, KHCIOT C MeETalUlaMM, PEakUMi HeUTpanus3anuu, IOJydeHHE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOTO MeTajlla APYTMM M3 pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAILHBIX 33a4 10 TeMe «BakHel11e Ki1acchl HEOPraHMUEeCKUX COCTUHEHUI.

Ilepuoanyecknit 3akon u Ilepumoamueckas cucrema xumu4yeckux djiemenros JI. H.
Menpeneesa. Crpoenne aroMoB. XHMH4YeCKasi CBs3b. OKHCINUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuuu

[lepBble MONBITKM KiIacCU(PUKAUM XMMHUYECKHUX 3JIeMEHTOB. lIoHATHE O rpynmax CXOTHBIX
JIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMENIbHBIE METAJUIbl, IajloreHbl, HHEPTHbIE Tra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u niuHHONEepuoAHast gopmsl [lepuoandeckoil cucTeMbl XUMUYECKUX JIEMEHTOB
J. U. Menneneesa. Ilepuonst u rpynnsl. PU3HMYECKUN CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB
Ieproja U rpymisl AJIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHbIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX
00010uek aToMOB TepBhIX 20 XumMudeckux sneMeHToB [lepuoandeckoit cuctemsr J[. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTAa IO €ro nosioxkeHuro B Ilepumonmueckoit cucreme /[I. M.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJJTNYECKUX CBOMCTB 10 TPYIIaM U MepruoiaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepruoauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTUA HayKu U npakTtuku. [. . MenneneeB — yd€HbBIN U Tpak1aHNH.



Xumudeckas cBsi3b. KoBasieHTHas1 (MOsipHAs U HETIOJISIPHAs) CBSA3h. DJIEKTPOOTPUILIATEITLHOCTh
XUMHYECKHUX AJIeMEHTOB. IoHHAs CBS3b.

Crenens okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporeccsl oKucaeHus 1
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

M3Y4YCHHE 00Pa3I0OB BEIICCTB METAIJIOB U HEMETAJIOB, B3AaMMOJICHCTBUE THIPOKCUIA IIMHKA C
pacTBOpaMM KUCIOT U LIEIOYEH, TPOBEACHHUE ONBITOB, HILTFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pEaKIMi (rOpeHre, PeaKiluy Pa3ioKeHUsI, COSTUHEHU ).

Meosicnpeomemnvwie ceazu

Peanuzarust MexXnpeAMETHBIX CBA3EH IPU U3YYCHUH XUMHH B 8 KJIacCe OCYILECTBIISETCS Yepe3
WCIOJIb30BaHWE Kak OOIIMX EeCTCCTBCHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATUH, SBJISIOIIUXCS
CHUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUS: HAYYHBIM (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIM3,
CUHTE3, KiIaccu(PuKaIus, IepuoInIHOCTb, HAOIIOICHUE, SKCIICPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE,
MOJEIIb, SIBJICHHUE.

®usuka: wmartepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJI, H30TOIIbI,
PaOaKTUBHOCTD, MOJIEKYJIa, SJIEKTPUUECKUN 3apsi, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE
BEILIECTBA, ra3, (U3NYECKUE BEITMYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPATIBI, TOPHBIC MOPOIbI, MOJE3HBIE MCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakiuus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuueckux anemMeHToB /1. 1. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaius, KAJIbLUS M KX COCIMHEHUWA B COOTBETCTBHM C TOJIOKEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XHMHMYECKOW CBSI3U. THUNBI KPUCTAIUIMYECKUX  PELIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K Pa3jM4HbIM KJacCaM HEOPraHMYECKHUX COCIMHEHUHN, TEHETUYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHUX peaklMid MO pa3IuYHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENEeHEH OKHUCIICHUS
XUMUYECKUX AJIIEMEHTOB, MO0 0OPAaTUMOCTH, MO YYaCTHIO KaTaJIM3aTopa). DK30- U SHIOTCPMUUCCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopocTH XuUMHYecKOW peakiuu. [loHsTne 00 OOpaTHUMBIX W HEOOPATUMBIX
XUMHYECKUX peakuusx. [IoHsTHEe 0 TOMOT€HHBIX U TFeTEpOTeHHBIX peakuusx. [TonsTue o karanuse.
[TonsiTue 0 XUMHUYECKOM paBHOBeCHH. DAKTOPHI, BIUSAIONIME HA CKOPOCTh XMMHUUYECKON PEAKIIUHA U
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIPHBIC  PEAKIUU, JJIEKTPOHHBIM  OajaHC  OKHUCIUTEIHHO-
BOCCTAaHOBUTENIbHOW  peakiuu. (CoOCTaBIE€HHWE YPABHEHHII OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii ¢ KCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopus >IEKTPONUTHUECKOW UCCOLMALMU. IEKTPOIUTHI U HEDIEKTPONUThL. KaThoHsl,
aHUOHBL. MeXaHu3M JMCCOIMAIlMU BELIECTB C Pa3JMYHBIMU BUIAAMU XMUMHUYECKOU cBsi3u. CTeneHb
nuccoranuu. CUIIbHBIE U ClTa0bIe SJICKTPOJIUTHI.



Peakiun moHHOro oOMeHa. YCIIOBUS TMPOTEKAaHUS PEAKIMA HMOHHOTO OOMEHA, TOJIHBIC M
COKpalI€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIIOT, OCHOBaHMM M COJEH B CBETE
MpEeACTaBICHUH 00 ANEKTPOIUTHYECKON Arcconnannu. KauecTBeHHbIe peakiiuu Ha HoHbL. [loHsTHE O
TUPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEJISIMUA KPUCTAININYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAIJIOB
U HemeTtauioB (TpaduTa ¥ anmasa), CIOKHBIX BEHIECTB (XJIOpHUIA HATpPUs), HCCICIOBAHUE
3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOU PEaKIUu OT BO3JICHCTBUS PA3IUYHBIX ()aKTOPOB, UCCIIEJOBAHHE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpOLECCa TUCCOLMALMU KHUCIOT, IIEJOYed U cojei
(BO3MOYKHO MCIIOJIb30BaHUE BUIE0 MAaTEPUAJIOB), IPOBEAECHUE OIBITOB, UJUTFOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAHUS PeaKInii HOHHOTO oOMeHa (00pa3oBaHMEe OCa/iKa, BBIJICICHHUE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (ropeHue,
peaKuuu paslioKEHUs, COCJAMHEHHA), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKLIUi HAa MOHBI, PEIIEHNE YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucienusa. CtpoeHue u (u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHUMHUYECKUE
CBOMCTBa Ha IpuMepe XJopa (B3aUMOJEHCTBUE C METaUIaMHM, HEMETAJUIAMM, ILIEJI0YaMHu).
XnopoBogopoa. CosstHasi KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJAa HA OpraHU3M uejoBeKka. BakHeiline XJIOpuAbl U UX HAXO0XKICHUE B
MIPUPOJIE.

OOmast xapakrepuctuka dmeMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHH okucieHus. CrtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PUKALIUN KUCIOPOJa U cepbl. XMMUUYECKHE CBOWCTBA CEPBI.
CepoBosiopoJi, cTpoeHHe, PU3NYecKre U XUMUYECKue cBOMCTBAa. OKCUIBI cepbl KaK MpPeCTaBUTENN
KHCIOTHBIX OKCHAOB. CepHas KucioTa, (U3NYECKHEe M XMMHMUYECKHE CBoOWcTBa (00IIMe Kak
MIpe/ICTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMHUECKHE peaklUy, JEeKallde B OCHOBE
IPOMBIIIIEHHOTO Cloco0a MoiydeHus: cepHoil kucioTsl. [Ipumenenue cepHoit kuciaotel. Comu
CepHON KMCJIOTHI, KadeCTBEHHasl peakius Ha cylbpaT-uoH. HaxoxneHue cepbl U €€ coelMHEHUN B
npupoje. XUMUUYECKOE 3arpsA3HEHHE OKPYKAIOIEH cpe/ibl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €T0 TPEI0TBPAICHUSI.

OOmast xapaktepucTuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHCIEHMs. A30T, paclpoCTpaHEHHE B MPUPOJIE, (PrU3nUecKrue U XUMHUYECKHUE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMHUaK, ero (pu3Mueckue M XUMHUYECKUE CBOMCTBA,
noyiyueHue 1 npuMmenenue. Coau aMMOHMS, UX (U3HUECKHe U XMMHUYECKHUEe CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakiyss Ha HMOHBI aMMOHHMA. A30THas KHUCJIOTa, €€ MOoJlyuyeHHe, (U3NYecKue H
XMUMUYEeCKHe CBoMcTBa (00mIMe Kak TpeACTaBUTENs Kilacca KUCIOT M crenuduyeckue).
Hcnonb30BaHre HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHHEpAIbHBIX yH0OpeHui. XUMHUUYECKOe
3arpsi3HEHUE OKPY KaloUIeil cpesibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXAH, 3arpsA3HEeHHE BO31yXa,
MmouBHl U BoAoEMOB). Docdop, amnorponnbie Mogudpukanuu Gochopa, Gusndeckre 1 XUMUIECKUE
cBoiictBa. Oxcua ¢ochopa (V) u docdopHas kucnora, pusnueckue W XUMUYECKHE CBOICTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

O6mas xapakrtepuctuka diemMeHTOB |V A-rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKUCIEHUS. YTJIepoJ], aJUIOTPOMHbIE MOJU(PHKAIMU, PACIPOCTPAHEHHE B
npupoje, GU3NUecKue M XUMHUYecKHe CBOMCTBa. AncopOuus. KpyroBopor yriepoma B mpupoe.
Oxcunsl yriaepoaa, ux (usmyeckre W XMUMHUYECKHE CBOMICTBa, JEHCTBHE Ha KHUBBIE OpPraHU3MBI,



MOJyYeHHE W TMPHUMEHEHHE. DKOJOTMUYECKHE MpoOIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoma (I1V),
TUIIOTE3a III00aJbHOTO MOTEIJICHUs KiIuMarta, TapHUKOBBIH 3¢ dekT. YrompHas KHcIoTa U €€ COJIH,
ux (pu3nyeckue U XMMHUYECKHE CBOWMCTBA, MONy4YEeHHE M NpHMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonb30BaHue kapOOHATOB B OBITY, MEAUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO035UCTBE.

IlepBoHayasibHbIE TOHATHUS OO0 OpPraHUYECKHUX BEUIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, ALETUWIEH, 3TAHOJ, TJIMLEPUH, YKCYCHas KucioTa). [IpuponHble HCTOUHUKH
YTJIEBOJIOPOIOB (yroJib, IPUPOIHBIA Ta3, He(Th), MPOAYKTHl MX MEpepadOTKu (OEH3MH), UX POJIb B
ObITy W mnpomblluieHHOCTH. [loHsTHE O OHOJIOrMYEeCKH BaXKHBIX BEIIECTBAX: JKHUpaX, Oenkax,
yriaeBoJaXx — M MX POJIM B JKU3HM ueloBeKa. MaTepuaabHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCIUHEHUM.

Kpemuuii, ero ¢pusndeckne u XuMHUYECKUE CBOMCTBA, MOJdyyeHHe U mpuMeHenne. CoequHeHus
KpeMHHS B mpupoze. O6mme mpeacraBieHus o0 oxcuae kpemHus (IV) m KpeMHHUEBOW KHUCIIOTE.
CunukaTtel, HMX MHCIOJb30BaHUE B OBITY, B IPOMBIIIICHHOCTU. BakHeiiine CTpoOUTENbHbIE
MaTepHalibl: KEpaMHUKa, CTEKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGmemsr Ge3omacHOTO
WCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEpUajOB B MOBCEAHEBHON KU3HU.

Xumuueckuii 3xcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTBI, IPOBEJICHHE
KayeCTBEHHBIX PEAKIMH Ha XJIOPHI-MOHBI M HAOJIOJCHWE TMPHU3HAKOB WX TNPOTEKAHUS, OIIBITHI,
oTpaxawliue (u3NUecKhue W XMMHUYECKHE CBOMCTBA TaJOT€HOB W UX COCIMHEHUN (BO3MOXKHO
UCIIOJIb30BaHNWE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C oOOpas3laMu XJIOPUAOB (TaJOreHUI0B),
O3HaKoOMJIeHHEe ¢ oOpa3uamu cepbl U €€ COEIUHEHUSIMHU (BO3MOXKHO  HCIOJIb30BaHHUE
BUJICOMATEPHAIOB),  HAOMIOZACHWE  TMpolecca  OOyrJMBaHHMsS — caxapa  MOA  JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3Y4€HHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CcepHOMH
KHUCJIOTBI, MPOBEJIEHUE KAUeCTBEHHON peaklUuu Ha Cylb(paT-uoOH M HaONIOJeHHE MpHU3HaKa e
MIPOTEKaHNs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMH a3oTa, ¢ocdopa M HUX COECTUHEHHM
(BO3MOKHO HCIIOJIb30BaHWE BHJEOMAaTEpHaNioB), oOpa3laMu a30THBIX U (HOCHOPHBIX yTO0OpEHHI,
noJry4eHue, coOupanue, paclo3HaBaHUE M W3yuYeHHE CBOMCTB aMMHaka, IPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHMS U QochaT-uOH U U3yUEeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE
KOHILEHTPUPOBAHHON a30THOM KHCIIOTBI ¢ MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
M3Y4YEHHE MOJeNiel KpUCTANIMYECKUX pemEToK anmasa, rpadura, QymnnepeHa, o3HaKOMIIEHHUE C
IPOIIECCOM  a/IcOpOLIMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
NpOTHBOra3a, MOJTy4Ye€HHE, COOMpaHHe, paclo3HAaBaHHE M H3yYE€HUE CBOWCTB YIJIEKHCIIOTO Tasa,
MIPOBEJICHNE KAYECTBEHHBIX peakluil Ha KapOOHAaT M CHJIMKAT-HOHBl M HM3y4EHUE MPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHHME C NOPOAYKIMEH CHJIMKATHONM  NPOMBILUIEHHOCTH, pELICHHE
HKCHEPUMEHTAIbHBIX 33134 10 TeMe «BaxxHel1e HeMeTaIbl ¥ UX COSAUHEHUSD.

MeTaJjljibl M MX COEIMHEHHUS

OO0mast XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJVIOB Ha OCHOBAaHUH UX IMOJIOKEHUS B
[Tepuonnueckoit cucrtemMe xumuuyeckux saeMeHToB [[. M. MenneneeBa W CTpOEHUS aTOMOB.
Crpoenne MeramioB. MetajuMyeckast CBSI3b M METaUIMYecKas KpUCTAJUIMUYECcKass peméTka.
DNEeKTPOXUMHUYECKUH PsiJl HANIpsDKEHUH MeTauioB. PU3NUecKue U XUMHUYECKHE CBOMCTBAa METAIJIOB.
O6mue crnocoObl monydeHus: MeTayuioB. [loHATHE O KOpPpO3UM METAlJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

[lenouynsle MeTaIbl: MOJI0KeHNE B Ileproguueckoii cucteme xumudeckux aeMmenTos Jl. U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxoXAeHHe B nmpupone. Ousndeckre u XMMHUUYECKHUE CBOMCTBA



(Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne 1enoYHbIX
METAJUIOB U KX COCIMHEHUH.

[IlerouHO3EeMENbHBIE METAJUIBI MAarHUKM M KalbLUi: nosiokeHue B Ilepmoanudeckoit cucreme
xumuyeckux saemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXACHUE B IPUPOJE.
duznyecknue 1 XUMUUECKIE CBOMCTBA MarHus U Kalblus. BaxHeime coequHeHns Kanblus (OKCU,
THIIPOKCU, cOJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuommyeckon cucreme xumudeckux oanemeHros . M.
MeHeneeBa, CTpOCHHME aToMa, HaxoXKJIeHUe B mnpupone. Puznueckue M XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Keneszo: nonoxenne B [lepuonnuecko cucreMe xumMuueckux emeHToB 1. 1. Menneneena,
CTpPOEHHME aToMa, HaXxOKJeHHe B npupoje. dusnueckue U XMMHUUECKHE CBOMCTBA kene3a. OKcupl,
ruapokcubl U cou xxenesa (1) u xxenesa (111), ux cocra, cBoWCTBa U MOTy4YEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3NYECKUMH CBOMCTBaMM, HU3y4eHUE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIB30BAHWE BHJIEOMATEPUAIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBHUS OKCH/Ia KAJbLUS U HATPUS C BOAOH (BO3MOKHO HCIIOIH30BAHKUE BHIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB >KECTKOM BOJBI, IMpollecca TOpEeHUs Kele3a B KUCIOPoJe (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB), NMPU3HAKOB IPOTEKAHUS KAaYECTBEHHBIX pEaKUUN Ha HOHBI:
MarHusi, KaJblius, aTfoMUHUS, ITuHKa, *Kene3a (I1) u sxenesa (1), meau (1), Habmronenue u onvcanue
MPOLIECCOB OKPAIIUBAHUS IJIAMEHH MOHAMU HATPHS, KAl U KajblHs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEI0BAaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M TUIAPOKCHIA
LMHKA, PELICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BakHelIne MeTauibl U UX COCIUHEHUSI.

XuMHus H OKpyKaloLas cpeaa

BemectBa u MmaTtepuansl B IOBCEJHEBHOM XW3HM 4eJIOBeKa. be3onacHoe HCIOJIBb30BaHHE
BEIIECTB M XUMHUYECKUX peakluii B ObITy. IlepBas moMols Mpu XUMHUECKUX 0’KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl (MpeaenbHas AONyCcTHMas KOHLEHTpaLus
Beulects, nanee — [1JIK). Ponb xumMuu B perieHnn 3K0JI0THYECKuX MpoOiIeMm.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meoswcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3yYEHUU XUMHHU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIOJb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX IOHATHHM, TaK U TOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU JIJISl OTJENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TOHSATHUS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CUHTE3, KJaccu(UKaIus, IepuoInYHOCTh, HAOMI0IeHUE, IKCIEPUMEHT, MOJIEITMPOBaHIE, U3MEPEHUE,
MO/IEJIb, SIBJIEHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOTOTr s, MaTepHUabl.

®dusuka: wmarepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIBbI,
PaaMoOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUI 3aps]l, TPOBOIHUKH, MOTYIIPOBOIHUKH, TUIIEKTPUKH,
(OTOR/IEMEHT, BEIEeCTBO, TelO, O0bEM, arperarHoe COCTOSHHME BeEllecTBa, Ta3, pacTBOD,
PacTBOPUMOCTh, KpUCTAINTNYECKasi peleTKa, CrjiaBbl, GU3NUECKUE BETHUUHBI, €ANHUIIBI H3MEPEHUS,
KOCMHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MHUHEpaIbHbIE YAO0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTAaTEJIbHbBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O OOLIEr0 00pa3oBaHUs JOCTUTAKOTCS
B X0Jl¢ 00y4eHHs] XMMUHU B €IMHCTBE Y4eOHOW M BOCHUTATEIbHOH JEATENbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE TNpAaBWIAMH W HOPMaMH TIOBEACHHUS M CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI U COLUATIN3ALMH 00yUYarOIIHUXCSl.

JINYHOCTHBIE Pe3ybTAThl OTPAKAIOT FOTOBHOCTh O0YUYaIOIINUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACLIMPEHUE ONbITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM
quClie B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAay4YHOMY
HACJIEUIO, TIOHUMaHWs 3HAYEHUS XUMHUYECKOM HayKd B JKM3HH COBPEMEHHOro OOILIECTBa,
CIIOCOOHOCTH BIIQIETh JIOCTOBEPHOW HH(pOpMANMEd O TMEePeOBbIX MOCTHKEHHSIX M OTKPBITHAX
MHUPOBOW M OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 yCTpoicTBEe Mupa U
00I11eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTAaBICHUS] O COLMAJbHBIX HOPMax M MpaBWiIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOH,
y4eOHOMCCIEeI0BATENbCKOM, TBOPYECKOM M JPYr'MX BHMJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM J€ATEIbHOCTU NPU BBHINOJHEHUM Y4eOHBIX, [MO3HABaTENbHBIX 3ajad,
BBITIOJTHEHUM XMMHMUYECKHUX OSKCIIEPUMEHTOB, CO3[JaHUM YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHMMAHUIO W B3aWMOINOMOIIM B TpoliecCe 3TOW Yy4eOHOM MAeATeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IMOBEJECHUE M IOCTYIKU CBOMX TOBApHILEH C MO3ULUHU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOM PEAKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTaBIISIIOIIME OCHOBY Ul IIOHUMAaHUS CYIIHOCTU
HAay4yHOM KapTHHBI MHpa, NPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS IPUPOJBL,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHBBI, HAlpaBIEHHBIE Ha IIOJYYCHHE HOBBIX 3HAaHUM 10 XUMUH,
HEOOXOAUMBIE Ui  OOBSICHEHUS HAONIOJaeMbIX IPOILECCOB M SABIEHHWH, IIO3HABATEIIbHOM,
MH(OPMALIMOHHONW M YMTATEIbCKOW KYJIbTYphl, B TOM UYHCJIE HAaBBIKOB CAMOCTOATEIbHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIpPaBOYHOM JIUTEPaTypoil, JOCTYNMHBIMH TEXHMYECKHMHU CpEeACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIBHOCTb, T'OTOBHOCTb U CIHOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIIEIOBATEILCKOW JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEeM;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >XKM3HHU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus



QJIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJNIOACHUS TIpaBWI OE30MacHOCTH TIPH
00palIeHN! C XUMUYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEpEC K MPAKTHUYECKOMY U3YUYEHHUI0 MPOodeCcCuidl U Tpy/la pa3IundHoOro poja, YBaXKCHHE K TPYIY
U pe3yibTaTaM TPYJIOBOH JEATEILHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUIN
0 XMMHUH, OCO3HAHHBINM BBHIOOP MHIWBUIYATHHOW TPACKTOPUH MPOJOIDKEHUS 00pa3oBaHUs C YIETOM
JINYHOCTHBIX I/IHTepeCOB 158 CHOCO6HOCTI/I K XUMUH, O6H.[€CTBCHHLIX I/IHTepeCOB 158 HOTpe6HOCTeI>'I,
yCHEenHOW MpodecCHOHATBbHON JEATEIPHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aZanTUPOBATHC B IPO(EeCCHOHATILHOM Cpelie;

6) 7K0J10rMYecKOro BOCIIMTAHHUSA:

IKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K TMPUPOJEC KAaK HMCTOYHHKY J>KM3HH Ha 3emie,
OCHOBE €€ CyYIEeCTBOBAaHMS, IOHMMaHUE IIEHHOCTH 3/I0pOBOr0 M 0Oe30macHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3MUYECKOMY M TCUXWYECKOMY 3JI0POBBIO, OCO3HAHHUE
LIEHHOCTH COOJIIOJICHHST TIpaBUiI O€30MacHOr0 MOBEACHHUS MpU paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYalHUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble MPHU H3YUYEHUU XUMUH, JAJIs pelleHUs 3ajaad,
CBSI3aHHBIX C OKpPYXKaOIed MPUPOIHON CPEeloH, sl MOBBIIIEHUS YPOBHS 3KOJIOTUYECKOU KYIbTYPBI,
OCO3HaHUs TI00ATBHOIO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W IMYTeH WX PEIICHUs TOCPEICTBOM
METOOAOB XHMMHH, IKOJIOI'MYCCKOI'O MBINIJIICHUA, YMCHI/UI pyKOBOI[CTBOBaTI)Cﬂ UM B HO3HaBaTeHLHOﬁ,
KOMMYHHUKATHUBHOW U COLIUATIBHON MPAKTHKE.

METAIIPE/METHBIE PE3YJIbTATBI

B COCTaBe MeTaHpCI[MeTHI)IX p€3y.HI)TaTOB BBIACISIFOT 3HAUYUMBIC IJIi (bOpMI/IpOBaHI/ISI
MHUPOBO33pEHHUsI OOlLleHayYHbIE MOHATHS (3aKOH, TEOopus, IPHUHLMUI, TUNOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT W JAPYroe.), KOTOphIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U TMO3BOJISIIOT HAa OCHOBE 3HAHUHM W3 3TUX MPEAMETOB (OpMHpPOBAThH MPEICTABICHHE O
LIEJIOCTHOM HayyHOM KapTHMHE MHpa, U YHHUBEpCajbHble YdeOHbIE IeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHMKATHBHBIE, PpETrYJISITHUBHBIE), KOTOpble o0OecrednBaloT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JAEesITENEHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jlornyeckue aeiicTBUA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYCCKOT'O MBIIIJICHUSA HpI/I OCBOCHUHA 3HaHI/II\/’I: paCKpI)IBaTI)
CMBICT XMMHUYECKUX TOHATUH (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATH B3aMMOCBSI3b C
OPYTUMU TIOHSATHSMH), UCTOJB30BaTh MOHATHS i OOBSICHEHHs] OTIACNbHBIX (DAaKTOB W SIBICHMIA,
BI)I6I/IpaTI) OCHOBAaHUA U KpI/ITCpI/II/I JJISA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX BECIICCTB U XUMHYCCKHUX
peaKHHﬁ, YCTaHaBJ'H/IBaTB HpI/I‘—II/IHHO-CJ'Ie)ICTBeHHBIe CBs3H Me>1<)1y O6’BCKTaMI/I I/13y’~I€HI/I$I, CTpOI/ITB
JIOTUYECKHE paccyXkIeHus (MHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJOTWHU), JAeNaTh BBIBOABI H
3aKIIFOYCHUS,;

yMEHHE MPUMEHATh B IIpollecce IO3HAHWS TMOHATUSA (IpeaIMEeTHble W MeTalpelIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yeMble B XHMHUH, NPeoOpa3oBbIBaTh IIUPOKO
MpPUMEHsSIeMblE B XHMHUU MOJIENbHBIE TPEJCTaBICHUS] — XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XuMHUeckas (popMmyra U ypaBHEHHE XMMHUYECKON peakluy — MpU PEUlIeHUH Y4eOHO-T03HABATEIbHBIX
3agad, C y‘—IéTOM 9TUX MOACIIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIAATD U xapaKTepnsoBaTL CyI]_[eCTBeHHI)Ie
HpI/ISHaKI/I I/ISY'-IaeMI)IX O6T)€KTOB — XUMHWYCECKHUX BCUICCTB U XUMHUYCCKUX peaKHHﬁ, BBIABJIIATH O6HII/Ie
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBS3M M TPOTHBOPEYMS] B HM3y4aeMBIX IMpoleccax u
SIBJICHUSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .



YMEHHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI ISl ()OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU;

MpUOOpETEeHUEe OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd M IPOBEICHUI0 YUYCHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOI0JIaTh 3a XOJOM IIPOIECcCa, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yMeHHE BbIOHpaTh, aHATM3UPOBATh U WHTEPIPETHPOBATH MH(GOPMALMIO Pa3IUYHBIX BUIOB U
¢dopM TmpencTaBieHHs, MOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XMMHUYECKOTO COJEpXKaHMsA, CIPaBOYHBIC MOcoOusA, pecypchl VHTepHETa), KPUTUYECKH OLEHHBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSTh pa3iNyHble METOJbl U 3allpoChl MPHU IMOUCKE M 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOMUMBIX JUIS BBITIOJHEHHUS y4eOHBIX M TO3HABATENBHBIX 3a/1ad4
OTpENIeIEHHOTO THIA, TNPUOOPETEHHE OIbITa B OO0JIACTH HWCIOJB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJEHUE KYJIbTYpPOH AKTUBHOI'O HCIIOJIb30BAHUS PAa3IUYHbBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMY MpeAcTaBieHus: HHGOpMaLIUU
U WUIIOCTPUPOBATh pEIIaeMble 33aud HECIOKHBIMU CXEMaMH, JAHarpaMMaMiu, APYTUMH (OopMaMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCIOJIb30BaTh M aHAIM3HPOBATH B IMpollecce Yy4eOHOW U HCCIIeI0BaTEeIbCKOU
JesITeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3siCTBa M TPaHCIIOpTa Ha
COCTOSIHHE OKPYKAOLIEH IPUPOIHON CPEMBI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHS 3ajlaBaTh BONPOCH! (B X0j€ Auaiora v (W) JUCKYCCHM) MO CYIIECTBY 0OCYyKaaeMoil
TeMbl, POPMYJIUPOBATH CBOU MPEATI0KEHNUS OTHOCUTENIBHO BHIMOIHEHUS MPeI0KEHHON 3a1auu;

YMEHUS NPEICTABIATh IOJYyYEHHBIE PE3YJIbTATHl ITO3HABATEIBHOM ACSATEIBHOCTH B YCTHBIX U
MMACBMEHHBIX TEKCTaxX; JeJIaTh MPE3CHTALUI0 PE3YyJIbTaTOB BBIITOJIHEHUS XUMUYECKOTO dKCIEPUMEHTA
(;mabopaTopHOro ombita, Ja00paTOpHON padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOH I103HaBaTEIbHOW U
HCCIIEIOBATENbCKON JIEATENbHOCTH MPH PEIICHUH BO3HHUKAIOLIMX MPOOJEeM Ha OCHOBE ydé€Ta OOIIMX
MHTEPECOB M COIJIACOBAHUS MO3ULUH (0OCyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE LITYPMBI»,
KOOpJMHAILMsI COBMECTHBIX NIEHCTBUM, ONPEIEICHUE KPUTEPHUEB IO OLEHKE KAa4eCTBA BBIIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATENILHOCTh, BBIOMpPATh Hanbosee
s dexTuBHBIE CITOCOOBI pelieHus Y4eOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTABIISThH
WM KOPPEKTHPOBATh MPEUIOKEHHBIA aJITOPUTM JECUCTBUM IpPU BBINOJIHEHUU 33JaHUN C Y4ETOM
MOJyYeHHsT HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUusX, OICHUBATh
COOTBETCTBHUE IOJIyUEHHOI'O PE3yJbTaTa 3asBJICHHOM LIE€]IH, YMEHUE HCIIOJIB30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, ITPEJIaracMble€ B YCIOBUU 33IaHHAMN.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe nmpeaMETHBIX ~pE3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpIKaHus,
YCTQHOBJICHHOTO  JITaHHOM  (QenepanbHON  pabodell  mporpaMMoi,  BBIJACNSIOT:  OCBOCHHBIE
0Oy4alolMMUCS HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI EeHCTBUH, crienududeckue A MpeaMeTHON



ob0nactu «XUMHS», BUIBl JAEATEIHLHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO M MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIHIX.

K kon1y o0y4enus B 8 ki1acce rnpeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IIOHSATHUW: aTOM, MOJIEKYyJla, XUMHUYECKUU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAs U MOJIEKYyJIsIpHash Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIPHAsi Macca, MaccoBasi A0JsI XUMHUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, DJEKTPOOTPULIATEIHLHOCT, CTENIEHb OKHUCIICHHUS,
XUMHUYECKas peaklus, KiIacCUPHUKalus peakiuil: peakuud COCIUHEHUs, peakluu
pa3oKeHUs, peaklUy 3aMEUICHUs, PeakM OOMEHa, 9K30- M DHJOTEPMUYECKHUE PEaKIiH,
TETIOBOM 3 EKT peakuuu, siApO aToMa, SJIEKTPOHHBIM CIOW aToMa, aTOMHas OpOuTalb,
paanyc aToMa, XMMHUYEcKas CBs3b, MOJSPHAS M HEMOJSpHAs KOBAJICHTHAS CBS3b, MOHHAA
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MAacCOBas J10JI BELECTBA (MPOLIEHTHAsI KOHIIEHTPAIIUs)
B PacTBODE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSATH 3TH MOHSITUS
MIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUH;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY JUISl COCTaBJICHHS (DOPMYNT BELIECTB M YpaBHEHMIA
XMMHYECKUX PEAKIIUI;

ONpEAENATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OHHApHBIX COCIWHEHUSX, CTENEHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIMHEHUH 10 (GopMyiiaM, BUI XUMHYECKON CBSI3U (KOBAJICHTHAS U
HMOHHAsI) B HEOPTAaHUUECKUX COCTUHEHHUSIX;

packpsiBaTh cmbici Ilepuonnueckoro 3akona Jl[. M. MenneneeBa: AE€MOHCTPUPOBATH
MMOHMMAaHUE TEePUOJANYECKON 3aBUCHUMOCTH CBOMCTB XHMHMUYECKHUX 3JIEMEHTOB OT WX
nosioxkeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPaHEHUS MACChl BEIIECTB, TOCTOSIHCTBA
cOCTaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraipo;

OMHCHIBATh U XapakTepu30BaTh TabmuuHyo dopmy [leproaudeckoit cucTeMbl XUMHYECKUX
AJIEMEHTOB: pa3IMyaTh MOHITHS «TJIaBHAs MOArpymnmna (A-Tpymnmna)» 1 «1odo4YHast HoArpymna
(b-rpymnma)», Manble U OOJbIINE MEPHOBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuoguueckas cuctema xumudeckux osnmemeHToB JI. M. MenneneeBa» ¢
YUCJIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apsl
sJipa, o01IIee YUCIIO 3JIEKTPOHOB U PACIPeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XHUMHUYECKHE
peakuuu (1Mo YUCIy ¥ COCTaBY YYacTBYIOUIUX B PEAKI[MU BEIIECTB, M0 TEIIIOBOMY 3G (DEKTY);
XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHUECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKJasi OINUCAHUE TPUMEpPAMU MOJEKYISPHBIX YPAaBHEHHI COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBAa BEILIECTB B 3aBUCUMOCTHM OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MO’KHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa M0 (OopMyJie COCTUHEHHUs, MACCOBYIO JIONIO BEIIECTBA B PAcTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHHIO XMMHUYECKOM PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALUU MBICIUTENBHON JI€ATEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, O0O0OOIIEHNE, CHUCTEMAaTH3aIUIo, KIaCCH(UKAINIO, BBIABICHHE NPHUYUHHO-



CIIEICTBEHHBIX CBA3€l — Ui M3y4yeHUS CBOMCTB BEIIECTB U XHWMHUYECKUX pEaKIIHiA,
€CTECTBCHHO-HAYYHBIE METOJbI TO3HAHWS — HAOMIOJAEHHE, HM3MEpPEHUE, MOJCIUPOBAHHE,
SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN );

ClIeoBaTh ~ MpaBWIAM  [OJIB30BAHMSI ~ XUMHUYECKOW  TOCYAOH W JIaDopaTOPHBIM
o0opynoBaHuEM, a TakKe MpaBuUiIaM oOOpalleHHUs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIIOJHEHUIO JaO0OPAaTOPHBIX XMUMHUYECKHUX OIBITOB MO IMOJYYEHHUIO U
cOOMpaHMIO Ta3000pa3HbBIX BEUIECTB (BOJIOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C
ONpeACIEHHON MAacCOBOM J0JIEM pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMHUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ OMOIIBIO
HWHJIUKATOPOB (JIakmyc, (heHoadTaIeuH, METHIIOPAHX U IPYTHE).

K kon1y o0y4enus B 9 kjacce rnpeIMeTHbIE pe3yabTaThl Ha 06a30BOM YPOBHE JOJKHBI OTPAKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSITHM: XHUMHUYECKHUH JJIEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCT,
3JEKTPOOTPULATENIBHOCTh, CTEIIEHb OKUCICHUS, XMMUYECKasl peaklus, XMMUYECKasi CBS3b,
TEIUIOBOM  3(PQeKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, SIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJUTHYECKAas  AMCCOLIMALUS, pEaKIUd HOHHOTO  OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBeEcHE, OOpaTUMble U  HeoOpaTHMble  PpEeaKlMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEPHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHas, WOHHas,
MeTaJlJIN4ecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3us METaJUIOB, CIUIaBbl, CKOpPOCTb
XUMHUYECKOHM peakLuu, npeneapHo gonycrtumas konueHrpanus [1/IK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHSTH 3TH IMOHATUS
IIPY ONMCAHUM BELLECTB M UX MPEBPAIICHUN;

HCIO0JIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJIECHUsI (DOPMYN BELIECTB M YpPaBHEHMI
XUMHYECKUX PEAKIINI;

ONPEIEIATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XMMHUYECKMX JJIEMEHTOB B COCIUHEHHAX
Pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIACCy COEAMHEHHH IO
dbopMynaM, BHJ XUMHYECKOW CBSI3W (KOBaJ€HTHas, MOHHAs, MeTa/inyeckas) B
HEOpPraHMYECKUX COEJAMHEHHUAX, 3apsA] MOHA M0 XUMHUYECKOW (opMylie, XapakTep Cpelsl B
BOJHBIX PpAaCTBOpaX HEOPraHWYECKHX COCIMHEHHM, THUI KPHUCTAJUIMYECKOM PpEIETKH
KOHKPETHOI'O BEILIECTBA,

packpsiBaTh cMmbich [lepronnueckoro 3akona J[. . MenzaeneeBa U I€MOHCTPUPOBATh €ro
MOHMMAaHKE: OINHUCHIBATh U XapaKTepu30BaTh TabnuuyHyto dopmy [leproamueckoit cucTeMsbl
XUMUYECKUX OJJIEMEHTOB: pa3liMyaTh TMOHATUSA «TJaBHas mnoAarpynna (A-rpynma)» u
«mmobounast moarpynma (b-rpynma)», wMaiple W OOJBIIHME TEPHOIBI, COOTHOCHUTH
0003HAaUYEHUsI, KOTOpblE HMEIOTCS B  IMEPUOAWYECKOM  TalnMie, C  YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsn sapa, od1ee
YHUCIIO DJEKTPOHOB M pacIpelielieHue HX M0 IEKTPOHHBIM CIOSIM), OOBSCHATH oOIIMe
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEAMHEHHWI B Ipelenax MajblxX
IIEPUOJIOB U IIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE DJEMEHTbl, HEOPraHMYeCKHWE BEIIECTBA, XMMHUYECKHE
peakuuu (10 YUCIy U COCTaBy y4acTBYIOIIMX B PEAKIMHU BELIECTB, IO TEIIOBOMY 3P QeKTy,
110 U3MEHEHMIO CTETeHEH OKUCIICHUSI XUMHUUECKUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOIIUE U CIICHU(PHUECKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, IOATBEP)KJasi OINHMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPAaBHEHHs DJIEKTPOJUTHYECKON IUCCOLMALMU KHUCIOT, ILEJIOYEHM W COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHHs pEakIUii MOHHOTO OOMEHa, YpPaBHEHHUS DPEaKLUH,
MIOATBEPKJAIOIINUX CYIIECTBOBAHUE I'€HETUYECKOM CBS3M MEXKIYy BEIECTBAMM pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHMCIIMTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUH  IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTIO OajlaHCca ATUX peaKkLuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTHU
IIPOTEKAHNS XMMUYECKUX IPEBPAILCHNN B PA3JINYHBIX YCIOBHAX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JOJIIO
XUMHYECKOI'0 3JIEMEHTa M0 (opMyJie COEIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACcTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pPEaKIUH;

co0Jro1aTh MpaBuiia MOJb30BaHUS XMMHUYECKON MOCYI0HM U J1aOOpaTOpHBIM 000pYIOBaHUEM,
a TaKKe IpaBWwiIa OOpalleHMs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMH I10
BBIIIOJTHEHUIO JTA0OPATOPHBIX XMMHMUYECKHUX ONBITOB 110 TMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAaKa U yIIIEKUCIIOro ra3a);

IIPOBOJIUTH PEAKIMM, IIOATBEPKAAIONIME KAYECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpUJI-, OpoMuUA-, HOAUN-, KapOoHaT-, ¢ochaT-, CUIUKaT-,
cynbdar-, THUIPOKCUA-UOHBI, KATHOHBl AaMMOHHUS W HOHBl H3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAaX HEOPIAHMYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIEPAlMM MBICIUTEIBHON JEATEIbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATH3alUI0, BBIBICHUE MPUYMHHO-CIEACTBEHHbBIX CBS3EH —
JUIsL U3YYEHUSI CBOWCTB BELIECTB U XMMHMUYECKUX PEAKLUH, €CTECTBEHHO-HAy4YHbIE METOIBI
NO3HaHUs — HAOJIOJEHHe, H3MEepeHHe, MOJCIUPOBAaHHE, HKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TTOHS

KoauuecTBO 4acoB

Bcero

THHA

JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsbl

Xumusa — BakHast 00J1aCTh

1.1 €CTECTBO3HAHUS U MPAKTHUECKOU 5 bubnmorexa LIOK https://m.edsoo.ru/7f41837¢
JIEATEIbHOCTH YEJI0BEKA
1.2 BelecTBa 1 XUMUYECKHE peaKiiuu 15 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopon. Ilonsitue 06

2.1 6 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
OKCcHuJgax
B dI

2.2 OAOPOALLIOIBITHE © KHENOTax 1 8 bu6muoreka LIOK https://m.edsoo.ru/7f41837c
COJIAX
Boga. P !

2.3 ona. Pacteope. Tonstue 00 5 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX

2.4 OcrosHbIe fHaCCH Freopramreckux 11 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
COCIMHECHUMN

Hroro no paszneny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [leproanueckuii 3aKoH U

7

bubnunorexa LIOK https://m.edsoo.ru/7f41837¢



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

Xumudeckas cBa3b. OKUCIUTEILHO-

3.2 BOCCTAHOBHTEILHEIE PEAKIIH 8 bubnrorexa LIOK https://m.edsoo.ru/7f41837¢
HWroro 1o pasumeny 15 bu6muoreka [{TOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHME 1 yriyOJIeHHE 3HAHUH bubmuorexa [JOK
11 5
OCHOBHBIX Pa3JieiioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka HOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 bubnuorexa [HOK
' XUMHUYECKUE PEaKIUU B PACTBOPax https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO01mas xapakTepUCTHKA XUMUYECKUX 4 bubnmnoreka HOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITEL. "
pyn P https://m.edso0.ru/7f41a636
COETMHEHUS
o | e —. ;o o
' PYHIEL ’ P https://m.edso0.ru/7f41a636
WX COCIMHCHUS
e | o e , Do
' . PYHHEL pol https://m.edso00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTasIbl M X COCIUHEHU S


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

bu6nuoreka [IOK

A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS 16 bubmorexa LIOK
' A https://m.edsoo0.ru/7f41a636
Wroro no pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
41 BemectBa 1 maTepuansl B KU3HU 3 bu6nuoreka [IOK
' yeJioBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorera [OK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No 11/ Tema ypoka Koaunvecrno yacos JIeKTPOHHBbIE U (pPOBbIE
Bcero o0pa3oBaTejibHbIE PeCypChl
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 bu6nmoreka [IOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TIO3HAHUS B XUMUU 1 bubmmorexa LTOK
https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1abOpaTOpUU U IPUEMBI 1 bubnmnoreka HOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bu6nuoreka [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrnueckas padora Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha HpI/II:I)\/Iepe OYHCTKH r[oI;apeHHoﬁ 1 bubamorexa LOK
https://m.edsoo.ru/ff0d28c8
COITN)»
bubmmoteka [IOK
6 ATOMBI H MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmorexa [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOXKHBIE BELIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyia. BaaeHTHOCTh Brbmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bu6nmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 Ddusznyeckre U XUMAYECKUE SIBICHMS. bubnnoreka IIOK
XuMHYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnmnoreka [HOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [HOK
XUMHUYECKUE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrancienus konmaecTBa, MacChl BEIIECTBA bubmmoteka [IOK
17 .
10 YPaBHEHHUSM XUMHUYECKUX PEAKIIUIT https://m.edso0.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakIui
18 (COG,[[I/IH(I;HI/ISIupaSHO)KeHI/IH 3a1xlzem:11mﬁ bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKIIONEIUCT. 0606yljleHI/Ie u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUH
20 KonTponbnas padorta Nel o teme bu6mmoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. BuGnmorexa LIOK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKI[uu OKUCIICHUS, TOPCHHE). Brbmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ITonsTue 06 okcuagax
CrocoObI MOTy4YEHUs KUCIIOPO/ia B
23 naboparopuun prOMbIH_IJIerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TenmoBoit 3 PeKT XUMHISCKON peaKIInu,
24 MIOHSATHUE O T(i)}()bMOXI/IMI/I‘{eCKOM y[I:aBH:HI/II/I bromorexa LIOK
’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TomauBo (HedTh, yroiab U METaH).
25 3anﬂ3HeI§Heq1;03ﬂyyl;(a CIIOCOOBI 2:1"0 bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEA0TBPALCHUS
IIpakTuueckas padora Ne 3 mo Teme
26 «ﬁony%m&e u zO6I/IpaHI/Ie KHCJIOpO/JIa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
97 Bozopon — 351eMeHT U MpoCTOE BELIECTBO. bubnmnorexka HOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
Bosopoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCHIOTaX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTy4eHust BOAOPO/Ia B bubmuoteka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padota Ne 4 mo teme
31 «ﬁonyqeﬁne " I:O6I/IpaHI/Ie BOZIOpOA Bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MomnsipHblil 00bEM ra3oB. 3aK0H ABOTaApO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMUECTBa BEIeCTBA

33 rasa 1o ero u3B€CTHOMY KOJIUYECTBY Bubmmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00bEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 peaKkiuy Ha OCHOBE 3aKOHA OG'bél\y/III){BIX Brbmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOILIEHU! Ta30B
35 Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA BOJIbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. Ilonsarue 00 bu6nunoreka [IOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbie 1
37 HeIfaCI,ImepHHHe II))aCTBOpI)I. MaICHCOBasI JIonst bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILECTBA B pacTBOpE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroroBiieHue pacTBOpOB C bubnmnorexka HOK
orpeIeIEHHON MacCOBOM JI0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 Konrtpomnsnas padora Ne2 o teme bubmuoreka [JOK
«Kwucnopona. Bomopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupUKaIus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KI/ICJ'Iy;FHBIX OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, but6mmoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubmmoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, kinaccudukarms, bu6nuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOJIyYEHHUs, XHUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIC KJIACChI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['enernueckas cBsA3b MEXKIY KilacCaMU bubnmnorexka HOK
HEOPraHUYECKUX COCITUHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa OK
https://m.edso00.ru/00ad9cb?2
Kontponbnas paborta Ne3 mo teme
50 "OCH(I))BHLIC KJ'II;CCI)I HEOPTraHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XI/IISII/I‘IGCKI/IX 3JIEMEHTOB. lq)IOH;IITIHe 0 bubnuoreia LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX JIEMEHTOB
ITepuonnueckuii 3akoH u [lepuoanueckas
52 cnfTeMI; XUMHAYECKUX BHGMCETOIJSI . N. bubnuoreia LOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoael, rpynmnsl, OATPYIIILI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX SIJIED. bubmmoreka [JOK
H3otomnsl https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuoteka [JOK
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anemMeHToB llepuoanueckoii cucremsr . H.
Meupeneena

https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'0 5JICMCHTA I10

56 ero nosioxeHuto B [lepuoguueckoit cucreme Brbmmorexa LIOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa s
57 pa3BUTHS HAYKU U npakTuku. [. 1. bubmuorexa [JOK
MeHeneeB — yu€Hblii, Ieqaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [HOK
XMUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumuueckast CBsizb bubnuoreia LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMU4eCKasi CBSI3b bubmmorexa LIOK
https://m.edso0.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoteka [IOK
62 Creneith OkuCIeHi https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnmnorexka HOK
peaxiuu https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bu6mmoreka [JOK
«Ctpoenne aroma. XMMHUYECKAst CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0o01IeHNE U bubmuoreka [JOK
CHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O000IeHNE U bubmmoreka [JOK
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CUCTEMATHU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2

PesepBHbIil ypok. O0001ICHHE 1 bubmuorexa [JOK

68 CUCTEMATHU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne ni/nt Tema ypoka KoanuecTBo yacos DJIeKTpOHHbIe N (ppoBbIE
Bcero o0pa3oBaTejibHbIE PeCypChl
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 CI/IfTeMI; XUMHYECKHX aneMEHTé[B . N. 1 brbmorexa LIOK
https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMquCKix AJIEMEHTOB MEPBBIX TPEX 1 bubnuoreia LOK
https://m.edso00.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nunoreka [IOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6nuoreka [IOK
KPUCTAJLTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubmuorexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHYECKOM pEaKIINH.

7 [TonsiTue o FOMI:)FGHHI:IX u FeTepOl":HHBIL)I( 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUYECKON peaKIfy U TIOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCITHTENBHO-BOCCTAHOBUTEIHHBIC 1 bubnuotexa [JOK
peaxiuu https://m.edsoo.ru/00adcade
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Teopust 3MEKTPOIIUTUYECKON JTUCCOIHAITIH.

bu6nuoreka [IOK

10 CuyIbHBIC U CITA0BIC SIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHMS peak Ui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM
12 B CBETE INpEACTaBICHUHN 00 bubmorexa [IOK
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABICHHUH 00 AJICKTPOIUTHICCKOM bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN

14 ITonsTue o ruaponau3e cosen bubnuoreia LOK

https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa OK

https://m.edsoo.ru/00addd12

16 [TpakTuueckas padota Ne 1. «Pemenue bubnmnoreka HOK
IKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 1mo teme

17 «3nellzrponmpfqe01<as[ JIACCOLHAITHUS. bubnuoreia LOK

https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B paCTBOPAX)»

18 OO0m1as XxapakTepuCcTHKa rajJoreHoB. bubmuotexa [JOK
XUMHUYECKHE CBOWCTBA Ha TPUMEPE XJiopa https://m.edsoo.ru/00addfe2
Xnopoogopoa. ComsiHast KUCIIOTa

19 XHMII/)IquIi[I/I: cﬁoﬁcma nonyquI/Ie’ bubmmorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTuueckas padora Ne 2 o Teme
20 «gonyquHe COIJ)IHHOﬁ KHCIIOTBI, U3y4YCHHE bubmiorexa LIOK
. . ’ https://m.edsoo.ru/00ade348
e€ CBOMCTB»
21 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bu6muoreka [IOK
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peaxkiuii, eCiii OJIMH U3 PEarcHTOB JaH B
n30BITKE

https://m.edsoo.ru/00ade488

OO6mias xapakTepucTuka 3J1eMeHToB VIA-

bu6nuoreka [IOK

22 TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIUY CEPBHI.
23 HaxoleeHHe ceprII H(l;é c:ezmHeII)mﬁ B bubmorexa [IOK
. https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHE CBONCTBA CEePhI
24 CepoBonopoj, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KHCIIOTa
25 q)mnjecxnre) u XI/II\I/I)I/I‘-IGCKI/IG CBOI;ICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVMUYECKUE PeaKlnu, JIexKalllue B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTYYESHHUS bubnmnorexka HOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brruncienne MmaccoBoi 10U BRIXOAa bu6nuoreka [IOK
NPOJyKTa PEaKInu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubmuoreka [JOK
npupoze, GU3NIECKre U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHak, ero Gpu3nYecKue 1 XUuMHYECKUE bubnmnorexka HOK
29 .
CBOWCTBA, MTOJy4YEHHE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckast padota Ne 3 o Teme
30 «ﬁonyqeﬁne athHaKa M3Y4YCHHE €ro bubmmoreia LIOK
. ’ https://m.edsoo.ru/00adf180
CBOICTB»
31 A3oTHas KucioTa, e€ Gusnveckue u bu6nuoreka [IOK
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XAUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00adf306

Hcnonb30BaHWE HUTPATOB U COJIEH aMMOHUS
B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH.

bu6nuoreka [IOK

32 XUMHYECKOE 3arpsI3HCHUE OKPYIKAFOIIESH https://m.edso0.ru/00adf518
Cpebl COeTMHECHUSIMHU a30Ta
®ochop. Okeun dpocdopa (V) u pochopnas
33 KI/ICJ'I(lc))TZ (bI/I3I/I§C(fKI/I(eb I/Ipxn(mzqeine(b ’ bubnmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
34 MUHEpaIbHBIX Yqu)6p(£HHﬁ. 3arpsisHEeHUE bubmmorexa LIOK
. https://m.edso0.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu
35 Yrnepon, pacupocTpaHEHHE B IIPUPOJIE, bubnmnorexka HOK
bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeponaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHYSCKHUE bubnnoreka IIOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepojia https://m.edsoo.ru/00adfebe
(Iv)
37 VYroapHas KUcioTa U €€ coau bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 'TI[)onyquI/Ie erP;eKchoro rasa. bubmmorexa LIOK
https://m.edso00.ru/00ae027e
KavecTBenHas peakuus Ha kKapOOHAT-HOH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpII‘)aHI/ILIeCKI/IX BEI[ECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
https://m.eds00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Perenue bubmmoreka [JOK
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HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxuenime HeMeTaJUIbl U UX

https://m.edsoo.ru/00ae0bf2

COCAUHCHHMS
KontponbHas padora Ne3 o teme
42 «Banclileﬁmne EeMeTaHHH U UX bromorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHHUS»
OO0m1as XxapakKTepuCcTUKa XUMHYECKUX
43 3JIEMEHTOB — METaJJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAIIMYCCKAsT KPUCTAIUTUYCCKASI https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBA METAILIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METAaJIJIOB
OO61mure crocoObl MOTYyYEHUS! METAILIOB.
CniaBel. Beruncnenus no ypaBHEeHUsAM bubnuoreka [JOK
45 .
XUMHYECKUX PEaKIUil, eClIi OJIUH U3 https://m.edso0.ru/00ael1156
PEareHToB COAEPKUT IPUMECH
46 [TonsiTHe O KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmmoteka [IOK
4 [enotrsie MeTanb: https://m.edsoo.ru/00ae14b2
48 OKcUIBI ¥ THAPOKCHIBI HATPHS U Kalus bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIITBI — KAIBIIUI U bubmorexa [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeTnHEHUS KaJIbIIHs bubnuorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0o0meHre U cucTeMaTr3aIs 3HaHUH
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bu6nuoreka [IOK

52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS https://m.eds00.ru/00ae1886
3| oo meromed Bummorexa 10K
yerpasens” https://m.edso0o.ru/00aelae8
54 J— bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
%6 Keneso https://m.edso00.ru/00ae1d86
57 Oxkcupl, THAPOKCU B U cosn xkene3a (1) u bu6nuoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3allUsl 3HAHHUMA
D | semepmemmen s mom— Brmmorexa 10K
«BakHeNmme METAIUIbI U UX COEIUHEHUS» https://m.edso0.ru/00ae3de8
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
o | T e ome e e
BrluncieHus MaccoBOil 10U BbIXOa https://m.edso0.ru/00ae1.750
MPOYKTA PEAKITUU
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
62 KonTponbnas padota Ne4 o teme
«Baxnennire MeTalIbl M UX COSIMHCHUS
63 BemectBa 1 maTepuainsl B IOBCEIHEBHOM bu6nuoreka [IOK
JKU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XHMHYECKOE 3arpsI3HEHUE OKPYKaroIen bubmmoreka [JOK
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cpebl https://m.edso00.ru/00ae4270
65 Ponb XuMuM B pelIEeHUH SKOJIOTHYECKHUX 1 bubmuorexa [JOK

npoOieM https://m.edso0.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE 1 1 bubmuorexa [JOK

CHCTEeMaTH3alKs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6o0mIeH e 1 1 bubmmoreka [IOK

cUCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O60011eHNE U 1 bu6nuoreka [IOK

CHCTEMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

[Ma6puensu O.C. Xumus. 8 kiacc: yueOHUK 111 0011e00pa3oBaTeNbHbIX yupexaenuid / Omer
Cepreesudy ; O. C. 'abpuensH.

[Ma6puensu O.C. Xumus. 9 kiacc: yueOHUK 1 00111e00pa3oBaTeNIbHBIX yupexaenuii / Omer
Cepreesuy ; O. C. I'abpuensH.
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