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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
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 MPEnogaBaHus y4eOHOIro npeamMera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIBHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHM C Y4€TOM  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 0Opa3oBaHus, a TakkKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBIECHUM O MAaTEPUAIBHOM 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, SHEPreTHUYECKOM,
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 (DOPMHUpOBAHUE MBIIUICHUS M 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 CHEMU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHUSL.

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 coiep>KaHusi MPOrpaMMbl IO XUMUU CPOpMHpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 BIEKTPOJIUTHYECKOM JTUCCOLMAIMKM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKW Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUICCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU 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
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJieM B TOBCETHEBHOW KHU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOyueHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECCKHE 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 ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHYECKOTO JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMUUYECKUE SABJICHUS. XUMHUYECKAsl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIUBAHWE
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, B3aMMOJICHCTBHE 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 COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

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

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) 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. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosien.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJIEHUE 0Opa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumopeiictBusa okcupga menu (1) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IHepuoauueckud 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
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. XapakTepuCTUKAa 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 [leproanueckoro 3akona u [lepuoanyeckoi CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT U ILEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
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, TIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa 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 BemiecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM 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 XUMHUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[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. DakToOpBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

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 peakiny Ha HOHBL. [[OHSITHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaxiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKAHUS  peakuuit HMOHHOro  OoOMeHa
(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 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, IIeJIo4aMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE 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 KucaoTel. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLMs Ha



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

OOmiast xapakrepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckre u XMMHUECKHUE CBOMCTBA, OMy4yeHne U npuMeHenue. Conn 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 aMMOHHMSL B KauyeCTBE MHHEpAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKU, PACIPOCTpAaHEHHE B NPUPOJE, (PU3MUECKHE U XUMUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a r1i100aabHOrO MOTCIUICHHS KIWMAaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
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 UX mepepaboTku (OE€H3WH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJy4YEeHUE 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, 0eToH, xkene300eToH. [Ipobiembr O6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKaroIHe (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TTpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uOH U HU3yUCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
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 OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTamnueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
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). OKCUIbl 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, Hax0XJeHUE B NpUupoae. PU3nuecKue 1 XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpOEHHE aToma, HaXOXICHUE B mpupoac. DuU3NYECKHE 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  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHUAA 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
MCIIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBasi momols npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTtepuasoB (CTEKJO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJISI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEib, SIBICHHUE, MapPHUKOBBIN
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 COCTOSIHUE BEIECTBA, ra3, pacCTBOP, paCTBOPUMOCTH, KpUCTAIINYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HA €€ 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 BJIAJIETh JTOCTOBEPHOUM WH(MOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU 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 TOCIEACTBUIN MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
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,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
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 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) TPy10BOT0 BOCIIUTAHMS :

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 yUETOM JTUYHOCTHBIX
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) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUpPOJIe KaK MCTOYHHUKY
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 MOBEEHUS 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  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3Yy4YCHHS,
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 MIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (hOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOUW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juayiora W (WJIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI



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

K xonIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUS, PEAaKUUU 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, KAaTUOH, aHUOH, PACcCTBOpP, MaccoBas J10Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BAaTh XUMHUUECKYI0 CUMBOJIUKY JUIsl COCTaBJIeHUS (DOPMYJI BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YUCIIO AIIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TIPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKON PEaKITNN;

o IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HaHUS — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIHMPOBAHUE, SKCIICPHUMEHT
(peasibHBINA U MBICIICHHBIN);

e CJICJIOBATh MPAaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI IO PaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JTakmyc, (eHondraienH,
METWJIOPaHX U APYTHE).

K xoniry oOydenus B 9 Kkjiacce nmpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT JTUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTaau3aTrop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
MIPUMEHSTh 3TU OHATHUSA MPU OMUCAHUM BEIIECTB U X MPEBPALLICHUIL;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPE/CIIATh BAaJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAJIECKHOCTh BEIIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMH 1o (opMmyiaMm, BUJ XUMHYECKOH
CB3M (KOBaJ€HTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJHBIX PAacCTBOpPAaX HEOPraHWYECKUX COECIUHEHHM, TUIl KPUCTAILTMYECKOM
PELUIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)»y U «modoyHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipeesiax MaJlbIX IEPUOJIOB U TIABHBIX MOJAIPYIIl C YYETOM CTPOEHHUS UX
aTOMOB;

e KJTJaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKUE peakuuu (10 YUCIAy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, O M3MEHEHUIO CTENEHEW OKHCIIECHUs
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCOUMALMU KUCIIOT, IEN0YEn
U COJIEH, TOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3IIUYHBIX KIIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOMN PEaKITNH;

e COONTIOAIATH TIPaBUJIA TIOJIB30BAHUSI XUMUYECKON MOCYI0N M J1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKIINH, TTOATBEPKIAIOIMINE KAYSCCTBEHHBIN COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUIECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKcHaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

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 bubnuoteka 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
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
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 32aKOHOMEPHOCTH XUMHUECKHUX 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
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep 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.edsoo.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 aXXHEUIIINE METAIBI U UX COEINHEHUS 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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 04.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia
paboThI B 1a00OpaTOpUu U IPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa HOK
8 . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 21.09.2023  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clnOKHBIE BELIECTBA 1 bubmorexa HOK
P B 28.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YIPHOE Y1 02.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Banenthocts 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOr0 bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
Monspras macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YpaBHEHHS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KOJIUYeCTBa, MacChI
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
HeeTBa o yp 09.11.2023  https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHUs, pa3IOKESHHUS bubmmorexa [JOK
! P ’ 13.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT 0606yq eHue u bubmorexa HOK
B AneT: Hvl 16.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 23.11.2023  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
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHUCJIOpO/Jia (peaKIuu OKUCIICHUS bubmmorexa [TOK
POAA \peaitt ’ 27.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 JabopaTopum Zlqn OMLILHJIerHci‘TI/I bubmorexa [JOK
patop P ' 30.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM ypaBHEHUH, 9K30- U 04.12.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CII0COOBI z:ro bubmorexa [JOK
P VxS, 07.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «Ilonydenre u coOMpaHUe KUCIOpOaa bubmmorexa [JOK
v onp posa, 11.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BenlecTBo. HaxoxeHnue B mpupose 14.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 18.12.2023  https://m.edsoo.ru/ff0d4ddo
29 IToHsITHE O KUCIIOTAX U COMAX bubmorexa [JOK
21.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 25.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «Hpon €HUE U EO6H aHue BOJOpOa bubmorexa HOK
i P AOPOE, 28.12.2023 https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTBY
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 11.01.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
. Y 15.01.2024  https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaitin 1 18.01.2024  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 22.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 25.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmorexa HOK
HICHIHBIE pacTBOPAL 29.01.2024  hitps://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 01.02.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 12.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmuotexa [JOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHMI 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 22.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa LOK
N YHEHI 20.02.2024  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 07.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAaHUHU 11.03.2024  https://m.edso0.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa LHOK
on P 14.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IloHsTHE O bubmmorexa [IOK
) 18.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubmnorexa [IOK
P 21.03.2024 | https://m.edsoo.ru/00ada52¢
anemenToB 1. . Menaeneena
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 01.04.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 04.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
08.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 11.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 15.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 18.04.2024  https://m.edsoo.ru/00adaab8
59 HonHnas xuMuueckast CBsi3b bubmorexa [JOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysspHas XUMUYeCcKas bubnnorexka [JOK
CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
02.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
13.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 o teme bubnmuotexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 20.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cHUCTeMaTu3aIus 3HaHUI 27.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoauuecTBO 4acoB I[ 3J1€KTp0HHbIe
ara
Kourpoa IlpakTHye uudposbie
Tema ypoka Bce usyue
n/ bHBIE CKHe 00pa3oBaTeIbHbI
ro HUS
I padoThbI padoThbI e pecypchl
[Tepuoauuecku
1 3aKOH.
[Iepnonnuecka
bu6nmoteka [IOK
s CUCTEMa
- 1 https://m.edso0.ru/0
Oadb59e
3JIEMEHTOB /I.
H.
Menneneera
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bu6mmoteka [IOK
CBOICTB
J— 1 https://m.edso00.ru/0
0adb6b6
3JIEMEHTOB
MIEPBBIX TPEX
MIEPHOIOB
Knaccudukanu
U bubmmoteka [IOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHU Oadb7e2
X BEIICCTB
Bunrsr
XUMHYECKOH bubmmoteka [IOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KPUCTAJUTMYECK Oadbac6
UX PemETOK
KonTtponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE
U yrayOneHue
yry 1 1

3HaHUI
OCHOBHBIX
paszieios
Kypca 8
KJ1acca
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Knaccudukamnu

1 XUMUYECKHUX bu6nmoreka [IOK
6 peakuuii mo https://m.edsoo.ru/0
Pa3TMYHBIM Oadbcb0
MpU3HAKaM
Ilonsatue o
CKOPOCTH
XUMHYECKOMN
bu6nmoreka [IOK
7 %ej:;ﬁi o https://m.eds00.ru/0
Oadbe9a
TOMOT'€HHBIX M
TeTEPOreHHBIX
peaKIusIX
ITonsaTue o
XHMHYECKOM
PaBHOBECHH.
DaxkTopsl,
BJIMSIIOIIIAC HA bubnuoreka [IOK
8 CKOPOCTh https://m.edsoo.ru/0
XHUMUYECKOU Oadc28c
peakuuu u
MTOJIOXKEHUE
XUMHYECKOTO
paBHOBECHS
OKHCITUTEITBHO
bu6nuoreka [IOK
9 ] https://m.edsoo.ru/0
BOCCTAaHOBHUTE Oadcade
bHBIE PEAKIIUU
Teopus
IIEKTPOJIUTHYIC
CKOI bu6nunorexa LIOK
10 JIHCCOIIMAIIHH, https://m.edso00.ru/0
CHIIbHBIE U Oadcd68
ciaObie
DIIEKTPOIIUTHI
Honnrie bu6nuorexa LIOK
11 YpaBHEHHUS https://m.edsoo.ru/0
peakiuii 0add448
Xumudaeckue
cBONCTBA bu6nuorexa LIOK
12 https://m.eds00.ru/0
KHCIIOT U

OCHOBaHHUH B

0add5d8
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CBCTC

MPE/ICTABICHU

i 00

AJICKTPOJIUTHYE

CKOH

JIACCOLMAIIAN

XUMHUYECKHUE

CBOICTBA

COJICH B CBETE

HpejCTaBICHH bu6nuoreka [IOK
13 o6 https://m.edso00.ru/0

0add8b2

AJICKTPOJIUTHYE

CKOM

JIACCOINAITAN

[Tonstue o bubnnoreka IIOK
14 TUAPOITH3E https://m.edso00.ru/0

coien Oadd9d4

O0o061IeHNE U bu6nuoreka [IOK
15 cHCTeMaTHh3aIu https://m.edso00.ru/0

s 3HAHUH Oaddd12

[IpakTnueckas

paborta Ne 1. bubnmnoreka [JOK
16 «Pemmenne https://m.eds00.ru/0

JKCIIEpUMEHTA Oaddbfa

JTBHBIX 33124

Kontponbnas

pabota Ne2 mo

TeMe

«INEKTPOJIUTH bubmuorexa [JOK
17 yeckas https://m.edso00.ru/0

JUCCOLMaIus. Oaddec0

XUMUYECKHUE

peakiuu B

pacTBopax»

OOmmas

XapaKTEPUCTUK

bu6mmoreka [IOK

18 A FaTIOTCHOB. https://m.eds00.ru/0

XI/II\fI/I‘—IGCKI/I@ Oaddfe?

CBOMCTBA Ha -

npuMepe XJopa
19 Xn10poBoa0pOI bubmmoteka [JOK

. Consinas https://m.edso00.ru/0
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KHUCIIOTA,
XUMHNYCCKUC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHUE

0adel04

20

21

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOM
KHCJIOTBI,
U3y4eHHE €€
CBOWCTB»

Brruucnenus
(0]
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuii, eciu
OJINH U3
pEareHToB AaH
B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

bubnnoreka IIOK
https://m.edsoo.ru/0
0ade488

22

23

Ob6mas
XapaKTEPUCTHK
a 3JIEMEHTOB
VIA-rpymiibl

AmoTponHsie
Mo U UKaIIH
CEepBHI.
Haxoxnenmne
Cephl U €€
COCTUHEHUN B
MPUPOJE.
XUMUYECKHUE
CBOMCTBA CEPBI

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeb4a

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBogopoy,
CTpOCHHE,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

bu6nuorexa LIOK
https://m.edsoo.ru/0
0ade802

25

Oxcupsl cepsl.
CepHas
KHCJIO0TA,

bu6nunorexa LIOK
https://m.edsoo.ru/0
Oadea28
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dusnueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

26

XuMH4yecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJIyYeHUS
cepHOM
KUCJIOTHL.
XuUMHUIecKoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COETUHEHUAMU
cephbl

bu6mmoteka [IOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenne
MacCOBOM JIOJIH
BBIXO0J1a
MPOJYKTa
peakuuu

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

29

Oobmas
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHeH
ue B IpUpoJIE,
buznueckue u
XUMHYECKHE
CBOMCTBa

AmMMmuak, ero
buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHNE

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeeab

bu6nunorexa LIOK
https://m.edsoo.ru/0
0adf004

30

IIpakTnueckas
pabota Ne 3 mo
TeMe

bu6nuorexa LIOK
https://m.edsoo.ru/0
0adf180
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«ITonyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

31

A3zoTHas
KHCJIOTa, &
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHUS B
KayecTBe
MUHEPATbHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COE€IUHEHUAMU
azoTa

bu6mmoteka [IOK
https://m.edsoo.ru/0
0adf518

33

34

®docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHUCIIOTA,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTydeHHE

Hcnonb3zoBanu
e ¢pocdaros B
KauyecTBe
MUHEPATBHBIX
yIOOpeHMIA.
3arpsi3HEeHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadf68a

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfc20

35

VYraepon,
pacrmpocTpaHeH
ue B IIPUPOJIE,

bu6nuorexa LIOK
https://m.edsoo.ru/0
Oadfd9c
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dusnueckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepoja, ux
dusnueckue u

XUMHYECKHE
. bu6nmoreka [IOK
CBOMCTBA.
36 https://m.eds00.ru/0
OKOJIOTHYECKH
Oadfebe
€ TIpOo0JIeMBI,
CBSI3aHHBIC C
OKCHIOM
yriepona (1V)
VYronpHas bubnnoreka IIOK
37 KHCJIOTa B €€ https://m.edso0.ru/0
COJIU 0ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonyuenue bubnmnorexka HOK
38 YIIIEKUCIIOTO https://m.edsoo.ru/0
rasa. Oae027e
KaugectBennas
peaknus Ha
KapOoHaT-HOoH"
IlepBoHavanbH
bIC TIOHATHS 00
S —— bubmorexa [JOK
39 BIG) CCTBAX KAK https://m.eds00.ru/0
m 0ae054e
0 COEIMHEHUSIX
yriepoja
Koenuuii i ero bubmuorexa [JOK
40 P I https://m.edso00.ru/0
coeaume 0ae080a
[IpakTrueckas
pabota Ne 5.
Pemenne
JKCIIEpUMEHTA bubmuoreka [JOK
41 JILHBIX 3a51a4 https://m.edsoo.ru/0

10 TEME
«Baxnenmme
HEMETAJIIBI ¥
150.9

0Oae0bf2
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42

COCOAUHCHUSA

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTMHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/0
0ae0el8

43

Oomas
XapaKTEPUCTUK
a XUMHYECKUX
3JICMCHTOB —
METAJLIOB.
Mertannuuecka
s CBSI3b U
MeTaJIMyecKas
KPUCTAJUIMYECK
ast pemeTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

bu6mmoteka [IOK
https://m.edsoo.ru/0
0ael03e

44

XuMHUyecKue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METaJUIOB

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael156

45

OO0miue
CIIOCOOBI
MOJTYYCHUS
METAJIOB.
CruiaBbl.
Breraucnenus
1 (0)
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OIINH U3
peareHToB
COJIEPKUT
npuMecHu

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ael156

46

ITousgarue o

bu6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

KOppO3UH https://m.eds00.ru/0
METaJJIoOB 0ael278
bu6nmoreka [IOK
47 Eﬁiiﬁme https://m.eds00.ru/0
0ael4b2
OKcuael U
FHAPOKCHIBI bubnuoteka LIOK
48 HaTpus i https://m.edso00.ru/0
0ael4b2
KaJaus
[Iemouno3zeme
JIbHBIC bu6mmoreka [IOK
49 METaJIbI — https://m.edso0.ru/0
KalbLUN U Oael5e8
MarHui
Baxwuetimmue bu6mmoreka [IOK
50 COeIMHEHHS https://m.edso0.ru/0
KaJIb g Oael5e8
O0o061IeHuE U
51 CHCTEMAaTH3allH
s SHAHUM
KécTkocTh
bu6nuoreka [IOK
BOJIBI
52 CTIOCOBLL o https://m.eds00.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTnueckas
pabota Ne 6 o
TeME bu6nuoreka [IOK
53 "YKEcTkocTh https://m.eds00.ru/0
BOJBI U Oaelae8
METO/IBI €€
ycTpaHeHUs"
bu6mmoreka [IOK
54 AmomuHui https://m.edso0.ru/0
Oaelcb4
AmodorepHble
- bu6nunorexa LIOK
CBOMCTBA
55 OKCHIA 1 https://m.edso00.ru/0
Oaelc64
THJIPOKCHUIA
bu6nunorexa LIOK
56 Keneso https://m.eds00.ru/0
0aeld86
o7 Oxcupl, bubmuorexa [{OK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

TUPOKCUJIBI U
COJIN JKeJie3a
(1) u xene3a

(1)

https://m.edsoo.ru/0
0ae35e6

58

59

O06o0061EeHNE U
CHUCTEMATHU3aIHA
s SHAHUH

[IpakTrueckas
paborta Ne 7.
Pemenue
HKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxuneimue
METaJIJIbl U X
COCTUHEHUS

bubnuorexa [JOK
https://m.edsoo.ru/0
0ae3de8

60

61

Breraucnenus
110
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuu, eciu
OJINH U3
pEareHToB aaH
B U30BLITKE WU
COAEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J0JIU
BBIXOJIa
MPOAYKTa
peakuuu
O06o06mIcHuE U
cucTeMaTu3aIu
s1 BHAHUHU

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael750

62

63

KoHTtponbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHS»

BemtectBa n
MaTepHuabl B

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

MOBCETHEBHOM
JKU3HU
YyesIoBeKa
XuMHYECKOE
3arps3HEHHE bubanoreka [JOK
64 T — 1 https://m.edso00.ru/0
0ae4270
cpenbl
Ponp xumum B
bu6nuoreka [IOK
65 EEE;HFI;ZGCKHX 1 https://m.edso00.ru/0
0ae4270
npo0em
Pe3epBHblii
YPOK. bubnmnorexka HOK
66 O6o0menue u 1 https://m.edso00.ru/0
cUCTeMaTu3anu 0ae0dOa
sl 3HAHUM
Pe3epBHblii
YPOK. bubnmnorexka HOK
67 O6o0menue u 1 https://m.edso00.ru/0
cUCTeMaTu3anu 0Oadb33c
sl SHAHUM
Pe3epBHbIii
YPOK. bubmuorexa [JOK
68 O6o0mmeHue u 1 https://m.eds00.ru/0
CHUCTEMAaTHu3anu 0ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 !
ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnnonepHoe obiectBo «M3aatensctBo «IIpocBemienne»
» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,

Axunonepnoe o6mectso «M3narenscto «lIpocBemenne


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YYUTEJIS

8 kimacc KoHTposibHO-U3MepuTenbHbIE MaTepualsl., 3natenscteo BAKO"
Xumus : TexHosorudeckue kaptel K yueouuky O. C. 'abpuensna «Xumus. 8
Kjaccy : Metoauueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020
[TaBmoBa H.C. KOHTpOJIbHBIE 1 CAMOCTOSITENbHBIE PAOOTHI IO XUMHUH K
yueOHuky O. C. ['abpuensina «Xumus. 8» - M.: JIpoda, M3naTenscTBo
«Jx3amen» 2015

O.C. I'a6bpuensn, I1.H. bepe3kun, A.A.Ymaxkos, I'.B. Maitoposa, H.B.
Ky3bpmuna KonTponbHble 1 mpoBepouHble paboThl kK yueOHuky O.C.
INabpuensa «Xumus. 8 kimace».— M.: uzn-so «poday, 2013

8 kiacc HacronpHas kaura yuurens xumuu, ['abpuensa O.C.,
Bockob6oitnukosa H.I1., AdmykoBa A.B., U3narenscTBo "/Ipoda"

9 knmacc HacronbHas kaura yuurens xumuu, I'abpuensn O.C., OctpoyMoB
N.I"., U3narenscTBo "Ipoda"

9 knacc KoHTponbsHO-u3MepuTenbHble MaTepuasl., M3natenscteo BAKO"

. Xumus : TexHosorndeckue kaptol k yueonuky O. C. I'abpuensna «Xumus. 9
KJ1acc» : Mmetoauueckoe nocodue / JI. 1. Acanoa. — M. : JIpoda, 2018
O.C.I'abpuensH, bepé3kun I1.H., YmakoBa A.A. «KoHTpoJibHbIE U

npoBepouHble paboThl kK yueoHuky O.C.I'abpuensna «Xumus. 9 kinace».— M.:

Hpoda, 2013.



Xomuenko N.I'. Pemenne 3agau mo xumuu. — M.: OO0 «13marenbcTBO

Hosas Bomnay, 2015. — 256¢.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa L{OK https://m.edsoo.ru/

LIOP s ko https://www.yaklass.ru/
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
OKCIICPUMCHTEI: XUMU:I. KOJIJIGKHI/IH Poccwuiickoro 06HI€06p330BaTeHBHOFO

ImopTajia
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