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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHH Ha YPOBHE OCHOBHOT'O 0011I€TO 00pa30oBaHusl COCTaBJIeHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepabHON paboueit MporpaMMbl BOCTIUTAHUS U ¢ YIETOM KOHIICIITUYU TTPETIOIaBaHMS
yueOHOTrO mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o xuMuu JaET NpeICTaBICHUE O 1EJISIX, OOLIEH CTpaTeruu o0y4eHuUs,
BOCIIUTAHUS W Pa3BUTHS OOYydYAIOMMUXCS CPEACTBAMH  Y4eOHOro  TpeaMera,
yCTaHaBIMBAaET  00sA3aTeIbHOE  MPEAMETHOE  COJAEpkKaHUE,  IpeaycMaTpUBacT
pacrpeneneHue €ero Mo KijaccaM M CTPYKTYpUpPOBAaHHME IO pas3ienamM U TeMaMm
porpaMmbl MO  XHMHUH, ONPEACISIET  KOJWYECTBEHHbIE U  KAaYECTBEHHbBIC
XapaKTePUCTUKHU COACPKaHUsI, PEKOMEHAYEMYIO TTOCJIe0BATEIbHOCTh U3YUECHUSI XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKM Y4EOHOTr0 MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEN 00YyYarolUXCs, ONPEEsieT BO3ZMOXHOCTH MpeaMeTa s
peanu3anuyu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs, a TakXke TpeOOBaHUN K
pe3yabTaraM OOy4YeHUs XMMHUHM Ha YPOBHE LieJIed M3y4YEeHHUsS MpeAMeTa U OCHOBHBIX
BUJIOB YYEOHO-TI03HABATEIIbHON JIESITEIIbBHOCTH 00Y4YaroIIerocs 0 OCBOEHUIO y4eOHOTO
COJIEpKaHMUS.

3HaHWE XUMUM CIY>KAT OCHOBOM il  (OPMHPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocs, ero MpeACTaBICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH MTPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIeM YCTONYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, DHEPrE€TUUECKOM, MUIIEBOM M 3KOJIOTHYECKOU
6e30macHOCTH, TPOOIIEM 3IPABOOXPAHCHHSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaM3alui BO3MOXKHOCTEU JIsi camMOpa3BUTUSL U (HOPMUPOBAHUS
KYJBTYPBbI IUYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBINUICHUS W TBOPUYECKHX CIIOCOOHOCTEHN
OoOydJaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4eOHOW  J1eATebHOCTH,
OKCIIEPUMEHTAJIbHBIX UM HCCIIEIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MTOBCEIHEBHOM KHU3HH, TaK U B MPO()ECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHENU(PUKOH HAYYHOTO MBINUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IUIsila HA €AUMHCTBO MPHUPOJBI U YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM
sTanom B (OpMHUPOBAHNN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YJaIONUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJl B IKOJOTHYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHple HampaBieHHss B OOYyYEHHHM XHMHUU OOECHEUMBAIOTCS CHEenU(pUKON
coJiepKaHusl yueOHOT0 IPEIMETA, KOTOPBIN SIBJIAETCS MEIarornyecky aJalTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00LIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHME OOYyYaIOLIUMUCS CHUCTEMbl II€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHNYECKOM XMMHUU U HEKOTOPBIX OTAENIbHBIX 3HAYUMbBIX MOHSATUN OpPraHUYeCKON
XUMUH.

Crpykrypa coiepxaHusi OpOrpaMMbl IO XUMHUM CGHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro noaxona kK e€ wusydeHuro. ConepkaHue CKJIaAbIBACTCS W3 CUCTEMBI
HNOHATUM O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI IOHATHUH O XMMHYECKOU
peakuuu. O0e 3TM  CHCTEMBI CTPYKTYPHO  OpPraHM30BaHbl [0  MPUHLHUILY
MOCJIEIOBATEILHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOIO YpOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMU;

— YUYEHUs O CTPOECHUU aTOMa U XUMUYECKOM CBA3U;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOM TUCCOLUALIMN BEIIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU MOJTYyUYEHHBIX
U OCMBICICHHBIX (aKTOB, Ppa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOTO YPOBHS K
APYroMy, BBINOJIHASA (PYHKIMU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOKHOCTEH MPaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBJISIIOIIEH HAy4YHOM KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOMN
IIPUPOABI, [IEHHOCTHOTO OTHOIIEHMS K HAy4YHOMY 3HAaHHMIO W METOJaM IIO3HAaHHS B
Hayke. M3ydeHne XMMHUHU MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 PaHEE M3YYECHHBIX
yueOHbIX npeameToB: «Okpyxkawmuid Mupy», «buonorus. 5—7 knaccel» u «Duszuka. 7
KJIAcC».

[Ipu M3y4eHUN XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOU
HayKM Kak oOJacTHM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOM JesSTEIbHOCTH
YyelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4deOHOro
MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHMM — BaKHEHIIMX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHHUM, OCTYMHBIX O0000IIEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHNH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHHHM BEIIECTB U XUMHUYECKHX peakuuid, B (HOpPMUPOBAHUU HU
Pa3BUTHHM TO3HABATENbHBIX YMEHMA M UX NPUMEHEHUH B y4eOHO-TTO3HABATEJIbHOM WU
y4eOHO-UCCIIEeI0BATEIbCKON  JICSITEIBHOCTH,  OCBOGHHMM  TIpaBWil  0€30MacHOro
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipy u3yyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS Ba)KHOE
3HaYeHue NMPUoOpesn TaKue 1ed, KakK:



— (opMupoBaHME UWHTEIJIEKTYaJbHO Pa3BUTONM  JIUYHOCTH, TOTOBOM K
caMOOOpa30BaHMUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TMPUHITHIO PEIICHUH,
CITIOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HaIpaBJIEHHOCTh 00YYEHHUs Ha CUCTeMaTH4YECKOoe MPUOOIIeHHE 00yJarouxcs K
CaMOCTOSITeJIbHOM T103HABaTEJIbHOW JIEATEIbHOCTH, HAyYHBIM MeETOJaM I103HaHUs,
(hopMUPYIOITUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecreueHue YCIOBHUM, CIOCOOCTBYIONIUX IPHOOPETEHHUIO OO0YJarOIIUMHUCS
OTIBITa PA3HOOOPA3HON JEATEIBPHOCTH, TTO3HAHKUS U CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIBHOE 3HAYCHHUE Ui Pa3TUYHBIX
BUJIOB JICSITEILHOCTH;

— (¢dopmupoBanre oOmeld  (QYHKUUMOHAIBHOW U  €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpA, UCTOJIb3Ysl 3HAHUS U OMBIT, MOJYYCHHBIC TIPU U3YUYEHUH XUMUH, PUMEHSITh UX
P pelIeHUuHU POOJIeEM B OBCEHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopmupoBaHrue y OOyYarOMUXCA TYMaHUCTUUECKUX OTHOIICHUU, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHA DKOJIOTMYECKH I€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPY’KarOIIEH IPUPOTHOU CPEIIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHMUS.

OO0mee 4nCIo 4acoB, OTBEAEHHBIX JJISI U3YUYCHHUSI XMMUU HA YPOBHE OCHOBHOIO
oO1iero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax Mo3HaHHS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHWIISAIUA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACTOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YUYCHUE CBOWMCTB KHUCIOpOJa, HaOJIOJACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OIPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCJIOT W IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilmue Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsatne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©W  JjIuHHONEpuoAHas  (OpMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIXx 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).



Mesicnpeomemmnuwie céazu

Peanmnsanyss MeXNpeIMETHBIX CBSI3€d IPU M3YYEHHMM XMMHM B 8 Kilacce
OCYILECTBIISICTCS 4Yepe3 HCIONb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOT'O IUKIIA.

OO1ue ecTeCTBEeHHO--HAy4YHbIC MOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
HKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PaJMOAaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3aps], BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kaaus, KAJIbLUA H HX
COCIVMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYACTBYIOLIMX B pEAKIMH BEHIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckOpocTH XUMUYeCKOM peakuuu. IloHsTHe 00 0oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTb XMMHYECKONW PEaKLUU U IIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.



OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHHE  ypaBHEHHIl
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U cojJell B CBeTe MPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEMeTaUoB (rpadura W amMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHHUS), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3NUeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, MPUMEHEHHUE. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJlOBeKa. BakHeWmume XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NYECKUE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluH,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeAbl COCNUHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnyeckue U xumMrueckue cBoiicta. Kpyrosopor a3ora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W  cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoaoéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJJIOTPOITHBIC
Monu(duKaKMKu, pacrnpoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOWCTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHeHwe. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — u uxX
polu B KM3HM dYelloOBeKa. MarepuaibHOe E€AMHCTBO OPraHWYecKuX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHBIE MaTepHallbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajlOreHUJOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KAUYECTBEHHOM PEeakIuu Ha CyibQaT-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, IMpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE MoZENnen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, QyiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKiMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKass  pelI€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawoB. OU3nyecknue U XUMUYECKHe CBOMCTBa MeTayioB. Oomue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamnpl: noyokeHue B llepuoanyeckon cucteMe XMMHUYECKUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIBI MarHuid MW KallblIMM: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoanueckon cuctemMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE U OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).



Mesicnpeomemmuoie ceéa3u

Peannsanyss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK Y NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCu(pUKalusi, NEPUOJAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, DJJEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKJIUZ,
W30TONbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUWA 3apsia, MNPOBOIHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NpPHUpOJIe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIHOJb30BAHMS PA3JIMUHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0JA€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUPUKAMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIHUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYyTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX PJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJATBEPXKIAs OMHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O W COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB H DJiIeKTpoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBEKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

HEOPraHWYECKUX COCTMHEHUN

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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 KUIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUS
padoThbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiab XuMHUM B KU3HU YEJIOBEKA. 1 bu6nmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAX MO3HAHUS B XUMHUHU 1 bubnmorexa [JOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 J1a00paTOpUU U IPUEMBI OOpAIIEHUS ¢ Ta00PATOPHBIM 1 bubnnorexa [JOK
patop p patt patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTtsie BemecTBa u cMecu. CiocoObl pa3ieseHust 1 bubmmorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuoreka [IOK
IIpUMepEe OYUCTKHU TIOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMEI 1 MOJIEKY Tb1 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE DJIEMEHTHI. 3HaKN (CUMBOJIBI) 1 bubnuoreka [{OK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CHOKHBIE BEILIECTBA 1 bubnuorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUECHHUE 1 bubnmorexa [JOK
yJIApHoe Y1 https://m.eds00.ru/ffod2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEIIECTB. XUMUYECKasI
but6mmorekxa [IOK
10 ¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX 1

9JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

11 OtHocutenpHas aToMHas Macca. OTHOCUTEIbHAS bubnuorexa [{OK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOT0 3JIEMEHTa B bubmuorexa [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Moub. Moisipaas Mmacca Eg&?ﬁ;ﬁ;{;gﬁﬁfo 45230
14 dOu3nIecKre 1 XUMUYECKHE SBIICHUS. XUMHUYECKast bubmuorexa [{OK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKHUX bubmmoreka [JOK
peakiuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MAaCChI BEIIECTB. XUMUYECKUE bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konudecTBa, Macchl BEIIECTBa 10 bubnnorexa [JOK
YPaBHEHUSAM XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUecKUX peakiuii (CoOeTuHEeHMs, bubmmoreka [JOK
pa3oKeHus, 3aMeIleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — yU€HBIN-IHITUKIIOTIE/THCT. bubnnorexa [JOK
O060011eHre U cucTeMaTU3alns 3HaHU! https://m.edsoo.ru/ff0d40c4
20 KonrtponsHas padora Nel o teme «BermecTtBa u bubmuoteka [IOK
XUMHUUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zoB. CocraB Bo3ayxa. Kucinopon bubmuoreka [IOK
— 3JIEMEHT U MpOoCToe BeuecTBo. O30H https://m.edsoo.ru/ff0d448e
29 dusnyueckne 1 XUMUUECKHE CBOMCTBA KUCIOpOa bubnnorexa [JOK
(peakmuu oxucieHus, roperue). [lonarue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoOsI MoTydeHus: KUCIOPO/ia B JIa0OpaTOpUH U bubmmoreka [JOK
MPOMBILUIEHHOCTH. [IprMenenue kuciaopoaa https://m.edsoo.ru/ff0d497a
24 TemoBoil apPexT XuMuyeckon peakiuu, MOHsITHE O bu6muoreka [IOK

TCPMOXUMHUYCCKOM YPABHCHHHU, 5K30- U

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIHAX

o5 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHue bubnmnoreka HOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas pabora Ne 3 o teme «llonyyenue u bubmmoreka [JOK
coOupaHue KUCIOPO/Ia, U3YYCHHE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — 31eMeHT U IPOCTOE BELIECTBO. Bbu6muotexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

28 ®u3nYeCKre U XMMHUYECKHE CBOMCTBA BOJIOPOIA. bubmuorexa [IOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoJTydeHust BOJAOPOa B TabopaTopuu ﬁg&?ﬁ;ﬁﬁ)gﬁﬁf 04d4ddo

31 [IpakTuueckas pabota Ne 4 o reme «llonyyenue u bubnnorexa [JOK
coOupaHue BOJAOPOJa, U3YUEHHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MossipHblil 00bEM ra3oB. 3aK0H ABOTapoO ﬁg{i?;;fg;gﬁ}; 0d5426

33 Brruncnenus 00b€Ma, KOTMUEcTBa BEIIECTBA ra3a Mo bubmuoreka [IOK
€ro U3BECTHOMY KOJIMUYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenns 005EMOB Ta30B M0 YPaBHEHUIO PEAKITUN bubmuorexka [IOK
Ha OCHOBE 3aKOHA O0BbEMHBIX OTHOLIEHU ra3oB https://m.edsoo.ru/ff0d5708

35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmorexa LHOK
https://m.edsoo.ru/ff0d587a

. bubnuotexa [JOK
36 CoctaB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX https://m.e dsogru 1045962

Bona kak pactBoputens. HacblieHHbIe U
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 BEIECTBA bubnmorexa LOK

B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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[TpakTuyeckas padora Ne 5 mo teme «IIpurorosienue

38 pacTBOPOB C OMNpPEEIEHHON MacCOBOM J0JIei bubmmorexa [JOK
X https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBAY
39 Konrtponsnas padora Ne2 mo teme «Kucnopos. bubnnoreka [JOK
Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCupUKaIMs, HOMCHKIIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubnmnoreka HOK
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, Kilaccu(UKaIMsl, HOMEHKJIAaTypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA OCHOBAaHUM bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIIOCOOBI bubnnorexa [JOK
MOJYYECHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
ITpakTruyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «OCHOBHbBIE bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COETUHEHUN»
48 I'eneTnyeckas CBA3b MEXKIY KilacCaMu bubmmnoreka HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O000111eHIE U CUCTEMATH3ALU 3HAHUI https://m.edso0.ru/00adach?
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bu6muoreka [JOK

KJIaCChl HCOPIraHNYCCKUX COCIII/IHGHI/II‘/JI"

https://m.edsoo.ru/00ad9ela
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51 [TepBble MOMBITKH KJIACCH(PHUKALINN XUMUYECKUX Bbu6muotexa [JOK
37eMeHTOB. [loHsITHE O Ipynmax CXOIHbBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnnoreka [JOK

52
xuMuueckux ayiemeHToB 1. Y. Meneneera https://m.edsoo.ru/00ada52c

53 Ilepuonsl, TPYIIIEL, 110, TIIIbI bubnnorexa LHOK

PHOJBL TPY - TTOATPY https://m.edsoo.ru/00ada52c
bu6nmorexa [IOK

54 Ctpoenune aromoB. CocTaB aTo ep. M3oto

TPOCHHC aTOMOB TaB ATOMHBIX JAEp TOmRt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB
55 anemenToB lleproanueckoit cucremsr J. U bubmmorexa [JOK
pHOA T https://m.edsoo.ru/00ada6hbc
Menneneena
XapaKTepuCcTUKa XMMHUYECKOTO 3JIEMEHTA I10 €0
56 noJoxkeHuto B [lepuoandueckoit cucreme . U bubmorexa [JOK
pHOA T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauyeckoro 3aKoHa Jijisi pa3BUTH
57 Hayku U npaktuku. [[. 1. MenneneeB — y4€HbIN bubmorexa HOK
K p e a i ’ https://m.edsoo.ru/00ada96e
MeAaror u TrpakJIaHuH
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUUYECKHUX bubmuoreka [JOK

58
DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoteka IIOK

59 Honuast xuMndeckas CBA3b

https://m.edsoo.ru/00adac34

60 KoBasenTHasa noisapHas XUMHUYECKas CBI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8

61 KoBanentHast HenmoisipHas XUMHYECKas CBS3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9

but6mmorekxa [IOK

62 CrelneHnb OKUCIEHUS

https://m.edsoo.ru/00adae28
63 OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubnunorexa LIOK
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https://m.edsoo0.ru/00adb076

64 O e AQHOBUTEIHU 1 bubmmorexa LIOK
KHCIITTETH 1 BOCCT https://m.edsoo.ru/00adb076

65 KonTponbnas padota Ne4 no teme «CTpoeHue aroma. 1 bubmmoreka [JOK
XUMHYECKas CBA3bY» https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001IEHHE U CHCTEMaTH3alUs 1 Bbu6mmoteka [JOK
3HaHUHI https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O6001ICHHE ¥ CUCTEMATHU3AIIHS 1 bubnmnoreka HOK
3HaHUHI https://m.edsoo.ru/00ad9ch2

68 PezepHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 Bu6mmoteka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Kontpoabubie  IIpakTHueckue oGpasoBaTe/bHbIE
n/n Bcero U3YyYCHUS
padoThbI padoThbI pecypcbl
1 [Tepuonnueckuii 3akoH. [lepronuueckas cucrema 1 bubnnoreka [HOK
XUMHYecKuXx djemeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 1 bubnmoreka [JOK
XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHUOOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUISCKUX 1 bubnnoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eckoil CBA3M U TUIIbI KPUCTATUIMYECKUX 1 bubnuorexa [JOK
peéToK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme «IloBropenne n
5) yray0JIeHHe 3HAHUI OCHOBHBIX Pa3zelioB Kypca 8 1 1
KJ1acca
6 Krnaccudukanys XuMHUECKUX peakluii 1o 1 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsATHE O CKOPOCTH XMMHUYECKOMN PEAKLINH. 1 bubnuoreka [IOK
IToHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX peaKLMAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XuMHYecKOM paBHOBecHH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN peakiuu 1 1 bubmmorexa [OK
p p https://m.edsoo.ru/00adc28c
I0JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmmorexa [OK
p https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPONTUTHYECKON TUCCOLUALIUN. 1 bubnnorexka [JOK
CunbHbIe U cradble HJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
. bubnmuotexa [JOK
11 HonHbIe ypaBHEHHSI peak i 1 1

https://m.edsoo.ru/00add448
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XMMHUYECKUE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE

12 MPEACTABICHUHN 00 AIEKTPOTUTHUECKON bubmmorexa [JOK
pedl P https://m.eds00.ru/00add5d8
U CCOLUALIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIUTUYCCKOM bubmmorexa [JOK
p P https://m.edso00.ru/00add8b2
JUCCOLIMAIIUN
14 [TonsiTue o runponuse conen bubmmorexa LOK
AP https://m.edso0o.ru/00add9d4
bu6mmoreka [IOK
15 O06o0muIeHne 1 cucTeMaTH3aIHsI 3HAHU
HHICHHE 1 CHETEMATHIAMI SHATIH https://m.edsoo.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue bubnnorexa [HOK
AKCHEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme
17 «INEKTPOIUTUYECKAS TUCCOIUAlUsl. XUMUYECKHE bubmmorexa [JOK
P A HHAt. https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»
18 OO01as xapakTepuCcTHKa raJloreHOB. XMMHYECKHe bubnuorexa [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnuotexa [JOK
CBOWCTBA, OJIyYE€HHUE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckast padora Ne 2 o reme «llonydyenue bubnuoreka [IOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIIUi, bubnuotexa [JOK
€CIIM OJIH U3 PeareHTOB J]aH B H30BITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 O6mas xapakrepucTtuka 31eMeHToB VIA-rpynmsr
B P P 124 https://m.edsoo.ru/00ade64a
AnnorpomnHbie MoaudUKauK cepbl. Haxoxnenune
, . bubmuotexa [JOK
23 cepbl U €€ COeIMHEHUI B pupoie. XUMHUECKUE

CBOMCTBA CEpBI

https://m.edsoo.ru/00ade64a
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24 CepoBojnopo, ctpoeHne, GU3HIeCcKue u bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso0.ru/00ade802
25 Oxcunsl cepol. CepHas KUCIOTa, (GU3HUECKUC U bubnunoreka [HOK
XUMHUYECKHUE CBOKCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peakliny, JIexKallue B OCHOBE
26 MIPOMBIIIICHHOTO CII0C00a MOJTyYeHUs CEpHOM bubnunoreka [HOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH https://m.edsoo.ru/00adec8a
Cpebl COEIMHEHUSIMU CEPBI
97 Brruucnenune maccoBoil 1011 BeIX0Aa MPOAYKTA bubnuorexa [JOK
peakuu https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA AIEMEHTOB V A-TpyTIibL.
28 A30T, pacripocTpaHeHHe B IPUpPoe, PU3NIECKUE U bubmmorexa LOK
. https://m.edsoo.ru/00adeeat
XUMHUYECKHE CBOICTBA
29 AMMHaK, ero Gpu3nIecKue 1 XUMHYECKHE CBOMCTBA, bubnuoreka [IOK
IIOJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 ITpakTruyeckas padora Ne 3 o teme «Ilonyuenue bubnnoreka [JOK
aMMUaKa, U3y4EeHHUE €r0 CBOUCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ GU3NIeCKrue U XUMHUIECKUE bubnuotexa [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B
39 KaueCTBe MHUHEPAIbHBIX YA0OpeHUN. XUMHUUYECKOe bubnmnorexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl COEAMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
docdop. Oxeun dpocdopa (V) u pochopuas
33 KHCITOTa, (PU3MYECKHE U XUMUIECKUE CBOWCTBA, bubmorexa HOK
https://m.edso00.ru/00adf68a
MOJIy4YeHue
34 Hcnonb3oBanue GochaToB B KaueCTBE MUHEPATBbHBIX bubnnorexka [JOK

ynoOpeHuit. 3arpsisHeHre IPUPOAHOM cpelibl

https://m.edsoo.ru/00adfc20
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dbocharamu

Yrnepon, pacnpocTpaHeHue B Npupojie, puandeckue

bu6mmoreka [IOK

35
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusnveckre u XuMHYeCcKre

. bubnmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE TIPOOIEMBI, CBSI3aHHBIC C
https://m.edsoo.ru/00adfebe
okcuaoM yriepoaa (1V)
37 VYronbHas KUCIOTA U €€ CONn bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpakTuueckas pabora Ne 4 o teme "l[lonyuenue

38 nekucioro rasa. Kauectsennas peakius Ha bubmmorexa LOK
- . P https://m.edsoo.ru/00ae027e
KapOOHAT-NOH

39 [TepBoHavasibHBIEC TOHATHS 00 OPTAHHMYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAUHEHUX YIIIepoia https://m.edsoo.ru/00ae054e

40 KpeMunii 1 ero coe fuHeHUS bubmorexa [IOK

p https://m.eds00.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
41 AKCINEPUMEHTAIBHBIX 337a4 N0 Teme «BaxkHenmme bubmmorexa [JOK
p a https://m.eds00.ru/00ae0bf2
HEMETAJLTBI U MX COCTUHEHUS)

42 Kontponsnas padora Ne3 o teme «Baxneiimue bubnuoreka [IOK
HEMeTaJJIbl ¥ UX COSINHCHUS https://m.edsoo.ru/00ae0el8
OO1as xapakTepucTUKa XUMHUYECKUX DJIIEMEHTOB —

43 MeTaloB. MeTtannudeckas CBsI3b U METAJITMUECKast bubnuotexa [JOK
KpUCTaJUIM4ecKas pelérka. Gusnyeckue cBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
DNEeKTPOXUMHUYECKUH Psi/i HAPSXKEHU METAJIOB https://m.edso00.ru/00ae1156

45 OO6mme crmocoOs! mosrydeHus: MeTauioB. CIiiaBbl. bu6nmoreka [JOK

Beruncnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIIAM,

https://m.edso0.ru/00ael1156
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C€CJIM OAWH U3 pCarcHTOB COACPKUT IIPUMCCU

46 IlonsaTHe 0 KOPPO3UU METAILIIOB bubmorexa [IOK
PP https://m.eds00.ru/00ae1278
bubmuorexa [JOK
47
[Henoumsie merael https://m.edsoo.ru/00ael4b2
48 OxcHuabl U TUAPOKCUIBI HATPUS U KaJIUA buGnnorexa [IOK
A P 8 P https://m.edsoo.ru/00ael4b2
49 IlemouHO3eMENbHBIE METAIIIBI — KA U MarHUi buGnnorexa LIOK
H https://m.edsoo.ru/00ae15e8
50 Baxueiine coeqMHEHUS KaJIbLIU Bubmorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIU 3HAHUI
N N bu6mmoreka [IOK
52 JKécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHeHuUs https://m.edsoo.ru/00ae 1886
53 [TpakTryeckas padora Ne 6 mo teme "YKécTkocTh bubnnorexa [HOK
BOJIbI U METOIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuoteka [JOK
54 A
JTOMUHIH https://m.edsoo.ru/00aelc64
. bubnuotexa [JOK
55 A
M(pOTEepHBIC CBOHCTBA OKCHJIA ¥ THIPOKCHIA https://m.edsoo.ru/00ae1c64
bu6mmoreka [IOK
56 K
I1es0 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, rusipokcusl U conu xkenesa (1) u xenesa bubnuotexa [JOK
(i https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIM 3HAHNH
IIpaktrueckast padora Ne 7. Pemenne
P P . bubmuotexa [JOK
59 AKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «Baxkueiime

METAJJIblI 1 UX COCAUHCHU )

https://m.edsoo.ru/00ae3de8
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Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIAM,

60 €CJIM OJIH U3 PeareHTOB JIaH B U30BITKE WU 1 bubnmoreka [JOK
COJICPKUT pUMecH. Brruncienus MacCoBOi 40U https://m.edso0o.ru/00ae1750
BBIXOJIa MPOJIYKTa peakluu
61 O06o0mieHne 1 cucTeMaTu3aIys 3HaHu| 1
62 Kontponbnas padora Ne4 o reme «BakHelme 1
METaJIJIbl U UX COEIMHEHUS»
63 BemectBa u Marepuransl B HOBCETHEBHOM KU3HU 1 bubnmoreka [JOK
4eJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbl 1 bubmorexa HOK
https://m.eds00.ru/00ae4270
65 Poip XxumuM B pelieHnn 3KOJI0THYECKUX TTPOOIeM 1 bubmorexa HOK
https://m.eds00.ru/00ae4270
PesepHblil ypok. O0001IEHNE U CHCTEMaTH3aINs bubnnorexa [HOK
66 . 1
3HAHUU https://m.edso00.ru/00ae0dOa
67 PesepHblil ypok. O000IIEHNE U CHCTEMaTH3aINs 1 bubnuorexa [IOK
3HaHUHN https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6001I€HNE U CUCTEMaTH3AIHA 1 bubnuoreka [IOK
3HaHUHN https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» Xumus, 8 kiacc/ I'adpuensn O.C., AkuronepHoe o611ecTBo «M3marenbeTBo

«dpoda»

» Xumus, 9 knacc/ 'abpuensu O.C., AkuronepHoe o61ecTBo «M3aarenbeTBo

«JIpoda»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

* Xumus, 8 kiacc/ ['abpuensn O.C., AkunonepHoe obmiectBo «M3m1arenbecTBo

«dpoda»

» Xumus, 9 knacc/ 'abpuensin O.C., AkuronepHoe o61iecTBo «M3narenbcTBo
«dpoda»

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ptable.com
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