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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPErnogaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocs, ero MpeACTaBICHUN O MaTePUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBa€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeICTaBICHUW 00 BJIEKTPOJUTUYECKON OHUCCOLUMAlMM BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, IMMOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHHH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHSTh UX MpPU PEUICHUH MpoOJeM B MOBCEAHEBHOM >XHU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



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 MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYeCKUe U XUMUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaAKU.
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: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (FOpEeHHE CBEYH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE jkelie3a ¢ pactBopoM cosr menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne 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, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB), HAOIOICHUE 00pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguyeckast cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. Ileprnoast
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C pPacTBOpAMHM KHCJIOT U IIEJI0YEH, MPOBEJCHUE OIBbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHUX DJIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CHUIbHbBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha MOHBL. [[OHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHCTBUE C METa/UlaMU, HEMEeTa/llaMH, IIeso4amMu). XJIIOpPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoTel. CoMM CEpHON KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUECKHUE CBOMCTBA, oMy4YeHne U npuMeHenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKU, PACIPOCTPAaHEHHE B NPUPOJE, (PU3UUECKHME U XUMUYECKUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobiembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAMOIMME (PU3NUECKHE M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBOMicTBamMM a3oTa, (ochopa W HMX CcOoeOUHEHHI (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KA4eCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uOoH U HU3yUCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMU pPAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MengeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTainueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3au|Thl MX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbpl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Npupoae. PU3nUeCKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE atoma, HaXOXIACHWE B mpupojae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HaxXOXIcHUE B mpupoac. DU3UUECKHE 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, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momoltb 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).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PEe3yIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUs JOCTUTAIOTCS B XoJ.e OOydeHUS
XMMHU B CIWHCTBE y4eOHON M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMUA POCCHUCKHMU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMH B OOIIECTBE TNpaBWIAMH U HOPMaMHU
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECcCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATN3AIIUN 00YJatOIIIXCSl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMON MO3HTHUBHBIX
IICHHOCTHBIX OPUCHTAINI U PACIIMPEHHE OIBITA ACITCIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEIHIO, TOHUMaHHS
3HAYCHUSI XMMHUYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHON MH(MOpMAIUei o
NIEPEAOBBIX JOCTHKEHUSX M OTKPBITHUSIX MUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEJCTAaBICHHUS O COLMANBHBIX HOPMaxX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIECHHUH B KOJUIEKTHBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOMCCIEOBATENbCKON, TBOPUECKOW M IPYTUX BUAAX JIEATEIBHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOW JESATEILHOCTH IIPH BBHIMOJHEHUM Y4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIMOJIHCHUM XUMHUYECKUX OKCIICPUMECHTOB, CO3JAaHMHM YYCOHBIX TIPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAaHUIO U
B3aMMOIIOMOIIH B TPOLIECCE ITON y4eOHOH NesATETbHOCTH, TOTOBHOCTH OIICHWBATH CBOE IMOBEIEHHE M MOCTYIKH CBOHMX
TOBAPUILEH C MO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEACTBUN TTOCTYITKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PCHUYCCKHE MPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINE OCHOBY JUIS TOHUMAHUsI CYyITHOCTH HAYYHOW KaPTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHI MPHUPOJIBI, B3AMMOCBS3SIX YEJOBEKAa C MPUPOIHOM CPEloi, O POJIM XUMHUU B
NIO3HAHUU 3TUX 3aKOHOMEPHOCTEI;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJi1 OOBSICHEHHS
HAOJI0JJaeMBIX TPOLIECCOB U SIBJICHM, MO3HABATEIbHOW, MHPOPMAIIMOHHOM M YUTATEIbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN JIMTEPATypOH, JOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMU MHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JIHOOO3HATENBbHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K CamMo00pa30BaHUIO,
IPOEKTHOM W HCCIEeNOBATENbCKONW MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpPABIEHHOCTH M YpPOBHS OOYy4YeHHS B
JlaTbHEHIIEeM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOIEHUs alKOIojs, HAPKOTHUKOB, KypeHUs),
HEO0OXOMMOCTH COOJIIOICHHS MPAaBUJI 0€30MaCHOCTH NPHU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON
KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJIOBOM JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
VWHIUBUYyAIbHOM TPAEKTOPUM MPOJOJLKEHUSI 00pa30BaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MPOPECCHOHAIBHON NEATENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9K0JIOTHYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKH LIETIECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3NYEeCKOMY U TCHUXWYECKOMY 370pPOBBIO, OCO3HAHME ILIEHHOCTH COOJIIOJIEHUS MpaBUil OE30MacCHOrO IMOBEACHUS IPH
paboTe ¢ BelecTBaMM, a TAKXKe B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHUMHUH, A pPELIeHUs 3a]ad, CBA3aHHBIX C
OKpYXalolled MPUPOJHON Cpeloil, A MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpbl, OCO3HAHHUS TIJI00AIBHOIO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH MX pEeLIeHUs NOCPEACTBOM METOAOB XMMHH, HKOJIOTHMYECKOTO MBIIIIEHMS,
YMEHHsI pyKOBOJICTBOBATHCSI UM B II03HABATEIIBHOW, KOMMYHUKATUBHON U COLMAJIBHON MTPAKTHKE.



METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJbTaTOB BRIICISAIOT 3HAYUMBIE JIJIsT POPMUPOBAHUS MHUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPHIE UCITOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMEeTax M IIO3BOJISIOT HAa OCHOBE 3HAHUM W3 ATHUX MPEIMETOB (POPMHPOBATH
MPEJCTaBJICHUE O IICJIOCTHOW HaydyHOW KapTHHE MHpa, U YHHUBEpCaJdbHble y4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 0O0€CIeunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM e TETbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUW 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISTh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU MOHSITHUSMH), UCIOJIH30BAThH
MOHATUS JJIi OOBSCHEHUS! OTICIbHBIX (DAKTOB W SIBJICHUW, BBIOMpPATh OCHOBAHHUS M KPUTEPUM IS KilacCUDUKALUU
XUMHUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIUi, yCTaHaBJIMBATh IPUUYMHHO-CICICTBEHHBIC CBS3HM MEXIy OOBEKTaMHU
W3y4YeHHs, CTPOUTH JIOTHUYCCKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 10 aHAJIOTHUH), JeJaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3OBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI JJIEMEHTA), XUMHUYECKas (Gopmysia M ypaBHEHHE XUMHYECKONW pEaKIud — TPH PEIICHUN
y4eOHO-IT03HABATEIIBHBIX 33/1a4, ¢ YIETOM ITUX MOJICIBHBIX MPEJCTABICHUHN BBISBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKA U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIIUE 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMbBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh OCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSI, @ TAKKE B KAUECTBE OCHOBBI JJIsI
dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHMU3allMM U TMPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaO0JII0/1aTh 32 X0JIOM IPOIIecca, CaMOCTOSITEIFHO MPOTrHO3UPOBATh €T0 PE3YJIbTaT, (HOPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
MO pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MPOJICIAHHON padoTe.



Pabora ¢ nundopmanmeii:

yYMEHHE BBHIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIUIO PA3IUYHBIX BUAOB U (HOPM IPEICTABICHUSA,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISpHAs JUTEpaTypa XUMHUECKOTO COJACp)KaHMS, CIPABOYHBIC
noco6ust, pecypcsl IHTEpHETa), KpUTUUECKH OLIEHUBATh POTUBOPEUNBYIO U HEJTOCTOBEPHYIO MH(POPMALIHIO;

YMEHHME MPUMEHATh Pa3IMYHBIE METOJbl U 3alpochl NPU IMOMCKE M OTOOpE MH(POpPMAIMM U COOTBETCTBYIOIIHMX
JTAaHHBIX, HEOOXOIUMBIX ISl BBIMTOJHEHUS YU€OHBIX U MO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THUIIA, TPUOOPETEHUE OTIbITa
B 00JIaCTH UCIHOJB30BaHUsI HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBIAJCHHUE KyJIbTYypOl aKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
uH(GOpMallMU U WUTIOCTPUPOBATH PEIIaeMble 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIU3UPOBATh B Mpoliecce YUeOHON U MCCIEA0BATEIbCKONW AESTENBHOCTA UH(OPMAIUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CENTbCKOTO X03SIMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaIOIIel TPUPOTHOMN CPEIbI.

KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe JelCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B X0JIe Auanora u (Win) JUCKYCCUHU) TIO CYIIECTBY 00CYKIaeMol TeMbl, (hOpMYITHUPOBAThH
CBOM IPEAJIOKEHUSI OTHOCUTEIFHO BBHITIOJHEHUS MPEI0KESHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATETPHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JienaTh MPE3CHTALMI0 PE3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTO HKCIEpUMEHTa (J1abopaTOpHOro OMbITa, J1abopaTopHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTEIIbHOCTH TIPY PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HWHTEPECOB U COTJIACOBAHUS TMO3UIIHIA
(oOcyxmenns, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPJAMHAIIMS COBMECTHBIX JCUCTBUMN, ONpEACICHUE KPUTEPUECB
10 OIICHKE Ka4eCTBA BHIIIOJHEHHON padOTHI U IpyTHE).

PeryisiTuBHBbIe YHUBepCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIMPOBATh U NPHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpaTh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI pellIeHUs YUYEeOHBIX U
NIO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTUPOBATHh IPEJIOKEHHBIH aJFOPUTM JEHCTBUM IpH
BBITMIOJTHEHUH 3a/1aHUH C YYETOM TMOJIyUYEHHUsI HOBBIX 3HAHUH 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX M PEaKLUAX, OLEHUBATh



COOTBCTCTBHUC IIOJIYUYCHHOI'O pPC3YyJibTaTa 3asiBJICHHOM ncim, yMCHHC MHMCIIOJb30BATh MW aHAJIM3HUPOBATb KOHTCKCTHI,

npeajiaraéMble B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB [0 OCBOEHHUIO OO0SA3aTENBHOTO COJIEPKaHUS, YCTAaHOBJICHHOIO JaHHOU
dbenepanbHON pabodeil MPOrpaMMoOi, BBIJEISIOT: OCBOSCHHBIC OOYUYAIOIIMMHKCS HAy4YHBIC 3HAHUS, YMEHHS W CIOCOOBI
NercTBUl, cieruduueckue s IpeaAMETHON 001acT « XUMUS», BUIBI IESITEILHOCTH 0 MOJYYSHUIO HOBOTO 3HAHUS, €T0
WHTEpHpEeTaluu, TPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.
K xoniry 00y4yeHus B 8 kj1acce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JODKHBI OTpaXkaTh CPOPMUPOBAHHOCTD
y 00y4JaroImmxcs YMEHUM:

PacCKpbIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, TPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas J10JI1 XUMUYECKOIO 3JIEMEHTA B
COCMHEHUH, MOJISIPHBIM OO0BEM, OKCHI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATEIBLHOCTb, CTEHECHb
OKHUCJICHMS, XMMHUYECKas peaklus, KiacCu(UKanus peaklMil: peakluH COEIWHEHUS, PEaKIUH pPa3oKEHUs,
peaklMy 3aMelleHus], peakuuu oOMEeHa, 3K30- M SHAOTEPMUYECKUE PEAKLUH, TEIUIOBOM 3(PeKT peakuuu, g1po
aToMa, PJIEKTPOHHBIN CJIOW aTromMa, aTOMHas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAs
KOBAJICHTHAsl CBs3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PAacTBOpP, MaccoBas JOJs BeUlecTBa (IPOLEHTHas
KOHIIEHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHSATUM U MPUMEHSTh ATH TOHSATHS MPU OMUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsl COCTaBJIEHUS (pOPMYJI BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEaKIUH;
OTpENENATh BAJEHTHOCTH ATOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX, CTENEHb OKHCIEHHUS SJIEMEHTOB B
OMHApHBIX COCIMHEHMSIX, TPUHAJJICKHOCTD BEIIECTB K OMPEICIEHHOMY KIJIACCy COSAMHEHUU MO (GopMmyiiaM, BUA
XUMHUYECKOH CBSA3M (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;



packpbiBaTh cmbica Ilepuonunyeckoro 3akona /. 1. MenneneeBa: 7eMOHCTPUPOBATh NOHUMAHHUE IIEPUOINYECKOU
3aBUCUMOCTH CBOMCTB XMUMHUYECKHMX 3JJIEMEHTOB OT HUX TnojokeHus: B Ilepuoanueckoil cucreme, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;
OIKCHIBATh U XapaKTepu30BaTh TabIuuHyto popMy llepnonnueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
NOHATUA «TJaBHas noArpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpynmna)», Masisle 1 O0JIbLINE MTEPHOBI,
COOTHOCUTH 0003HAUEHUs, KOTOpbIe UMeroTcs B Tabmuile «I[leproanaeckas cucrema XxuMmudeckux siemenToB /1. U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS ATOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj SApa,
o0111ee YMCIIO 3JEKTPOHOB M PACHPECIICHUE UX 0 IJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMHMUYECKHE peakuuu (M0 YHCIy U
COCTaBY YYacCTBYIOLIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3P (DEKTY);

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJII0 XHMHUYECKOIO
AJIeMEHTa 1Mo opMyJie COETMHEHHMSI, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI M0 YPABHEHHIO
XUMHUYECKOMN pEaKIH;

CJIEIOBaTh MpaBWJIaM MOJB30BaHUS XUMUYECKOM MOCYI0M U J1abopaTOpHBIM 00OpYIOBaHUEM, a TaKXKe MpaBUiIaM
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU MO BBINOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BeEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB C ONpPEeAECIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKUE
HKCIIEPUMEHThI IO PACHO3HABAHUIO PACTBOPOB IIENOYEH W KHUCIOT C MOMOIIbIO HHAUKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHK U IpyTHe).

K koHIy oOyueHust B 9 Kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh c(POPMUPOBAHHOCTH Y
00y4arouXxcs YMEHHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUN: XUMHUUYECKUW BJIEMEHT, aTOM, MOJEKyJla, MOH, KaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CJIOXHOE BEUIECTBO, BAJEHTHOCTb, JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi peakiMs, XMMUYECKasl CBs3b, TEIUIOBOM 3((EeKT peakiuu, MoJib, MOJSIPHbIA 00BEM, pacTBOp,
AJIEKTPOIUTHI, HEIICKTPOJUTHI, AICKTPOJUTHYCCKAS TUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTajau3arop,



XUMHUYECKOE PaBHOBECHE, OOpAaTUMBbIE W HEOOPATHMBIE PEAKLHMH, OKHUCIHTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHHE, AJUIOTPONHUs, aM(POTEPHOCTh, XUMUYECKasI CBA3b
(koBaJIeHTHasl, MOHHAsA, METaJUIMYEcKas), KpUCTaJUIMUECKasi pPElETKA, KOPPO3Hs METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOMN peaKIuu, peaesbHo gomyctuMas konuenrpauus [1/1K Bemecrsa;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX IOHATUNA W NPUMEHSATh OTU IOHATHSA IPU OIMCAaHUU
BEILIECTB U UX NPEBPALICHUN;

MCITI0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUS (POPMYJI BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUH;
OINPENENSTh BAJICHTHOCTh U CTENEHb OKHCICHHS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHMSX PAa3jIMYHOIO COCTaBa,
IPUHAJICKHOCTh BELIECTB K OINpPENEIEHHOMY KJIacCy COEAMHEHHUH 1o (opmynaM, BUJ XUMUYECKOW CBA3M
(KoBaJICHTHAs, MOHHAs, METAJUINYECKAsl) B HEOPTaHUYECKUX COCAUHEHMSIX, 3aps]] MOHA M0 XUMUYECKOU QopmyIe,
XapakTep Cpelbl B BOJHBIX pPACTBOPAX HEOPTraHWYECKUX COEAMHEHHH, THUIN KPUCTAJUIMYECKOW pElETKA
KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMbich [leproaundeckoro 3axona J[. 1. MeHneneeBa u 1eMOHCTPUPOBATh €0 IOHUMAaHUE: OMUCHIBATH
U XapakTepu3oBaTh TabauuHyto ¢opmy [leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHS
«rnaBHasg noArpynna (A-rpynma)» U «mobouHas mnoarpynna (b-rpynma)», Manmeie u OONbIIME TEPUOBI,
COOTHOCUTh OOO3HAYE€HUs, KOTOPbIE MMEIOTCS B MEPUOJMYECKON TAaOIUIE, C YHMCIOBBIMU XapaKTepUCTUKAMU
CTPOEHHUSI aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apA]l siipa, 00Illee YUCIIO IEKTPOHOB U paclpeeeHue ux
[0 D3JEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JEMEHTOB U UX
COEJIMHEHHH B MpEJesIax MajblX NEPUOJAOB U IIIaBHBIX MOATPYII C YYETOM CTPOECHHSI UX aTOMOB;
KJIAaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIlEeCTBa, XUMHUUYECKHE peakiuuu (1o 4Yucily M
COCTAaBY YYACTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHIO CTENEHEH OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeHU(PUUECKHEe XMMHUUECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEILECTB,
NOATBEPKIAsl ONKCAHWE NPHUMEPAMHU MOJIEKYJSPHBIX M WOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKHX
peaKLuii;



e COCTaBJISITb YPABHEHUS JIJIEKTPOJUTHYECKOW AUCCOLMALMM KUCIIOT, IIEJIOYEH U COJICH, TTOJIHBIE U COKPAIIEHHBIC
YpaBHEHUS PeaklMii MOHHOTO OOMEHa, YpaBHEHUSI PEAKIUN, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEX/y BEIIECTBAMU PA3JIUYHBIX KIJIACCOB;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJIIO XHUMHYECKOTO
aIeMeHTa 1o (opMyJie COSTMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIy;

e COOMIO/IaTh MpaBUja MOJIb30BAHUS XUMHUYECKOW MOCYA0M M J1abopaTOPHBIM OOOpYAOBAaHHMEM, a TaKXKe IpaBuiia
oOpalleHusi ¢ BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH I10 BBIMOJHEHHUIO JA0OOPATOPHBIX XHUMHUYECKHUX
OTIBITOB I10 TTOTYYECHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U yTIIEKUCIIOro Tra3a);

TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KosmmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB u DJIeKTpPOHHbIe (LM (PpOBbIE)
KonTpoJsbHbie IIpakTnyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE OHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MIPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c
4esI0BeKa
12 BemecTBa 1 XuMHYECKHE 15 1 bubnunorexa LIOK
' peaxuuu https://m.eds00.ru/7f41837¢

Htoro no pazneny 20



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

Paznen 2. Baxkneiimme NMpeacTaBUTEC/IN HECOPraHNYE€CKUX BEIIECTB

51 Bosnyx. Kucnopon. [lonsarue 5 bubnmnoreka HOK
00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstre o kucmoTax 3 bubnunoreka LIOK
U COJIAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [Tonsatue 06 5 1 Bu6mumoteka [JOK
OCHOBaHHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1aCcChl bubnuoreka [IOK

2.4 11 1

HEOPraHUYECKUX COCIMHEHUN

Htoro no pazneny 30

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

Pasnean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckas cBsi3b. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU
Ileproauueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.

3.1

MenneneeBa. CtpoeHue aToma
XuUMHUecKasi CBSI3b.

3.2 OKHUCIIUTENBHO- 8 1
BOCCTaHOBUTENBHBIE PEAKIIUU

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c

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

Hroro no pazneny 15

PeszepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c
but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 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 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 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 cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE 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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK

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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umriecKas (popuysia. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
B . P https://m.edso0.ru/ff0d5708
peakiuit
Knaccudukanms XuMuuecknx peakimi
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [TOK
A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 CamocrositennpHast pabota Nel mo Teme bubnuorexa [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

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

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresns. HachimenHbie
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 CamoctosTenpHas paborta N2 mo Teme bubnuotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHME U cCUCTEMATH3AIMs 3HAHUH
B 1 https://m.edsoo.ru/00ad9ch2
camocrosTensHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XAMHYECKHX DJIEMEHTOB. IToHsaTHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmiorexa HOK
PHO https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
bubnuoreka IIOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
pooTpu bu6mmoreka [IOK
58 XUMHUYECKUX dJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 nu
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCTCHb OKHCICHI https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH bubmorexa HOK

https://m.edso0.ru/00adb076
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65 CamocrositenpHast pabota Ne4 rmo Teme 1 bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepHblit ypok. O600meHne u 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XAMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
CamocrosrenbHas padora Nel no

5 teme «l[loBTOpeHue u yrmyoneHue 1 1
3HAHUW OCHOBHBIX Pa3felioB Kypca 8
KJIacca»

6 Knaccudukanus xumMuaeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

3 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DakTOphl, BIUSIONUIUE HA CKOPOCTh

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
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XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIEe U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIEHNI 00 bubmorexa [TOK
pedt o https://m.edsoo.ru/00add8h2
ANEKTPONTUTUYECKON TUCCOITUAIIUT
14 ITonsiTHE 0 THAPOINU3E COJIEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenne KCriepuMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
CamocrosrenbHas padora Ne2 no
17 TeMe «DJIEKTPOIUTHIECKAS bubmuoreka [IOK
qucconuranys. XuMAYECKUe peakiuu https://m.edsoo.ru/00addecO
B PacTBOpax»
18 OO01mas XxapakTepuCTHKa TaJIOT€HOB. bubnmuotexa [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, ITOJyUEHHUE,
- https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
Boruncnenus o ypaBHEHUAM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepol u €€ coeqMHEHUN bubnunorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO ClI0co0a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
cepbl
27 Brrauciienre MaccoBoii 1OIM BEIXOA bu6mmoreka [IOK
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IPOAYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XUMHUYECKHE CBOMCTBA, IMOTyYEeHUE U bubmorexa HOK
> HOIyH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmorexa LHOK
. I ke https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUECTBE MUHEPATHHBIX
32 no0peHnii. XUMHUYECKOE bubmmorexa [IOK
YAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
poaL, pactipoctp bubmuorexa [JOK
35 npupoze, Gu3nYeckue 1 XUMUYECKHe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [HOK

38
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
40 Kpemnuii u ero coenuuenus bubmmorexa LHOK
https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS»

CamocrositenbHass padota Ne3 o
42 Teme «BakHele HeMeTaabl U X bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHS
OO01mas XxapakTepuCTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Merannmndeckas CBsI3b U bubmuorexa [JOK
METAJNTNYECKask KpUCTaTMYEeCKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIJIOB

44 XuMudeckre CBOMCTBA METAJIIOB. bu6mmoreka [IOK
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DIEKTPOXUMUYECKUN PSiJ
HaIPSOKEHUH METAJIIOB

https://m.edsoo.ru/00ael1156

O061rme crnocoObl MoTy4eHHs
MeTaiuioB. CiutaBbl. BerauciieHust mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI buGnnorexa LIOK
P DeaKHI, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMecH
46 IToHsaTre 0 KOPPO3UU METAILIOB bubnmorexa LHOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lenoumsie meramel https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coequHEHNA KAJIbIIUS Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUU
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
52
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnnorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A i
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bub6nuorexa [IOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

o Keieso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bubmuoreka [JOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3aIH
3HAHUH
[TpakTuueckast paborta Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
59 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
PEareHTOoB J1aH B U30BITKE WU bubnunoreka [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peakiuu
61 O06o0011eHre U cucTeMaTH3alus
3HAHUHN
CamocrosrenbHas pabota Ned no
62 TeMe «BakHel1ne MeTasuibl U UX
COCTMHEHUS»
63 BemectBa u maTepuansl B bubnmuotexa [JOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Yuebnuk xumus 8-9 kimacc ["'abpuensH

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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