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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON paboueii mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1o XuMuM Na€T MpEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITEIIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYaroImuXxcs;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOECHUM aTOMa U XUMUYECKOH CBSA3H;

— TMpeICTaBleHUH 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYECHHUEM 3HAHUN U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7aua
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
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HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB U XMMHUYECKUX PEaAKINi, B
GbopMHpPOBAHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HMU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmMupoBaHHE WHTECILIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAUEHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opmupoBaHHEe Yy OOyYaOIIMXCSI TyMAaHUCTUYCCKUX OTHOIICHHM,
MOHUMAHUS TICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYECCKU
1[eJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JalbHEHIIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus, cocrarisieT 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMeCei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloXKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyi meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MMOBAPEHHOMN
COJIM, HAOJIOJICHUE W  ONHCaHUE  Ppe3yJbTaTOB  IPOBEICHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. Haxoxaenue kuciopona B Tpupoje, (HU3MYECKHUE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl
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MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit »hdEKT XUMHUUYECKOW pPEakluu, TePMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemMeHT u ipoctoe BemecTBo. Haxoxnenue Bonopoaa B Ipupoze,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CTOCOOBI TofTyueHust. Kuciotsl
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBast 10J1s1 BEIlIeCTBa B PacCTBOpPE. XMMHUECKHE CBOKMCTBA BOABl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopot Boabl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. HomeHnknarypa coneii. OU3NYECKUE U XUMHUYECKHE CBOWCTBA COJIEM.
[TomydyeHue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe€, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAONIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pAClO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 Monp, uccienoBaHME OCOOCHHOCTEH pAacTBOPEHHsI BELIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C ONPEAEIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBHE BOABI C MeETalIaMU (HATpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKPAaCKH MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEN0YEH, U3YUEHNE B3aUMOJECHCTBUS
okcuaa meau () ¢ pactBopom cepHOW KUCIOTHI, KUCIOT C METaJUIaMH, pPEeaKIuil
HEWTpanu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
U TUAPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [leprognyeckoi
cucteMbl xumudeckux snemeHToB /. M. Mengneneesa. llepuonsl w1 rpymnmsl.
PuU3NYECKUNA CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMUYECKUX  BJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HEMOJSpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 MCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
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MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIETIbHBIX PEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHHUE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3HUECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TTOJIE3HBIC
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTMHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM 3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIUMXCS K PAa3JIMYHBIM KjlaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TEeHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIioBoMYy 3(dekTy, 1o
WU3MEHEHUIO CTENEHEH OKHUCIECHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW pPEaKUUU U TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBINM  OajnaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBieHue  ypaBHEHUU
OKHUCJIUTENIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUid C  HUCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.
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Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHp auccouuanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHSATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICUCTBUSL  PA3IMYHBIX  (PAKTOPOB, HCCIIEAOBAHUE  AJIEKTPOIPOBOJIHOCTHU
pacTBOPOB BEILIECTB, MPOIIECCA TUCCOLIMAIIMN KUCIIOT, IEN0UYEH U Coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
NPU3HAKK TMPOTEKAHHs] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHWE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUTIOCTPUPYIOUIUX MNPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PpEAKIMi (FOpeHue, peakiuu pas3sioKeHUs,
COCIIMHEHHUS), pAClO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE HKCIIEPUMEHTAIBLHBIX 3a]1a4.

HeMmeTasnibl 1 MX coeIMHEHU S

OO6mast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMH, HEeMeTallylaMH, uienodamu). XiopoBojaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOAOPOJa HA OPTaHU3M UeloBeKa. BaxHelire XJIOpUIbl U UX HAXOXKICHUE B
IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHu okucieHus. CTpoeHue u (PU3MYECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckrue 1 XUMUYECKUe CBOMCTRA (00IHe KaK MpeICTaBUTEs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JIEKAIUe B OCHOBE
MPOMBIIIUICHHOTO CIHoco0a TMOMy4YeHUs: CEpHON KHUCIOTHL. [IpumeHenue cepHoit
KuCIOThl. CONM CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpY’)Karolel cpeabl COCTUHEHUSIMU Cepbl (KUCIOTHBIC JIOXKIU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIEHHUS.
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OOmas xapakrtepuctuka 31eMeHTOoB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTETIEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOUBbl M BoAoEMOB). docdop, amioTpomHbie
monupukammu gocdopa, guzndeckue u xumuueckue cporctsa. Okcun docdopa
(V) u dochopHas kuciora, Gpu3MUECKUE U XMMHYCCKHE CBOWCTBA, MOJIYYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAUPUKALINH,
pacmpocTpaHeHHe B MPUPOAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usnueckue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, [OJIy4YCHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(d@ekT. YroapHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue M XUMUYECKHE CBOMCTBA, MOJYyUYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHayanbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJIYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOIOTUYECKH BAXKHBIX BEIIECTBAX: )KHUpax, OelKax, yriieBogax — U ux
ponM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O61ue nmpencraBieHust 00 OKCUae
kpemaust (IV) u kxpemHueBoit kucinote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobOiiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
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X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NUECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJFOICHNE TIpollecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(}aT-uoH U HAOMIOICHUE MTPU3HaKa e
POTEeKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUEOMATEPUAIOB), 00pa3iaMu a30THBIX
u GochopHBIX yaoOpeHui, MoydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHd HAa HOH aMMOHUS U
dbochar-uoH U wU3yueHUWE TPU3HAKOB HX TMPOTEKAHUS, B3aHUMOJICHCTBHE
KOHILICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YyYCHUE MOJeNed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJVIEKHCIIOTO Ta3a, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MIPOTEKAHUS, O3HAKOMJIEHHE C NPOAYKUHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pPEILICHUE SKCIEPUMEHTAIBHBIX 331a4 Mo TeMe «BakHeWIne HeMeTallylbl U UX
COCIUHECHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux odaeMmeHTtoB . W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJJIMYECKAasl ~ KPUCTAJUIMUECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3UHM METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB /. MI. MeHaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJieHUe B npupojae. Ouzndeckrue 1 XUMUYECKHUE CBOMCTBA MarHus U
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KaJibl[usl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHIA: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKUX dJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. dPusmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCcu b, THAPOKCH b U comu xenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO ~ HCIIOJB30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MarHHS, KAJIbIUs, JIIOMUHUS, ITMHKa, sxkere3a (11)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIlIMBaHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHelmue
METAJUJIbI K KX COCIUHEHHUS.

XHMMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuanbsl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTtepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHbBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICib, SBJICHUEC, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3zrka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHT, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JIUDJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KpUCTAJUTHYCCKAs
peméTKa, CIuIaBbl, (PU3MUYCCKHE BEIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunHTe3, nbixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTaTEIbLHbIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TTOPO/IbI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIIJIMBO, BOJIHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JIYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIecTBe MpaBWJaMd W HOPMaMH TIOBEIEHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOACTBOBAaTbCS CUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUSX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YY€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIMOHHOW M YUTATENbCKOM KYJIbTYpPbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  CamMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HHM, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3YyUEHHUIO MPOPECCUI U Tpyla pa3InyHOTO PoJa,
YBaXKEHUE K TPYAY U pe3ysbTaTaM TPYJAOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XWMHUH, OCO3HAHHBIA  BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 O€30MaCHOTO MOBEEHUS MpU padoTe ¢ BEUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS rJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaIMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsI, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHSIMHU), KCIOIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pACCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 33j/1ad, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl M 3alpOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
Cpelbl.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ ruaora u (Min) JTUCKYyCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  MNOJYYEHHBIE  pE3yJibTaThl  I[MO3HABATEIBHOM
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIN JAESITeNbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUW NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, crnenupuiecKkue JUisi TpeAMETHOW obmactn  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K koHIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJIeHHUS (HOpMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCUTENIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKON pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATeTLHOCTH — aHATN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTH3aIuio, Kilaccu(uKalmio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BCIIECTB M XHWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJFOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MMPaBUJIaM MOJIb30BAHUS XUMHUECKOM MOCYA0M 1 JIA00PaTOPHBIM
o0opyZOoBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENETEHHOM
MacCoOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHAE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INEIOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl pPeaKlMsi, XUMUYeCKasi CBs3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peeéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOM PEAKIHH, NPEAECIBbHO JONMYCTUMAasi KOHUCHTPAU
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJiCHHS (Hopmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKHX COCAWHECHUH, TUI KPHUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menzaeneesa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHUE: ONHUCHIBATH W XapaKTEPHU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmobouyHas
noarpynmna (b-rpynma)», maneie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TabIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue UX 0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOWCTB JJIEMEHTOB M WX COCAWHEHUM B Mpeeiax MajblX NEPUOLOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE DJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUEC
MIPUMEPAMUA  MOJIEKYJIIPHBIX ¥ HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTaBJISITb YPAaBHEHUS DJICKTPOJUTUYECKOM JTHUCCOLMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;

e PpACKpBIBATh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUil
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

e BBIYHMCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKON pEaKIu;

e COOJIO/IaTh MpaBUJIA MOJIB30BAHUS XUMHUYECKOM MTOCYI0N U JJa00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOpalleHuss C BelleCTBAaMH B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKIINH, TOJITBEPIK/IAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUJI-, OPOMHI-, HOIUI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTB;

e TPHUMEHATH OCHOBHBIC OTIEPAIIH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE IPUYNHHO-
CJICICTBCHHBIX CBSI3€H — JJIT M3YyYCHHsI CBOMCTB BEMIECTB M XMMHYECKUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpEeHNe, MOCITMPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koun4vecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnnoreka IIOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 1 bubmuoreka [JOK
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBaHHMSIX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenageneeBa. CTpoenne aToMoB.
XumMnueckasi cBs3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHbIE peakuumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmmoteka [JOK
XUMHYECKUX 31eMeHToB /l. W. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.

3.2 OKUCIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bu6nmoreka [IOK
Hroro no pasneny 15 https://m.edsogru/7f41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mras XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepuCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro mo pazneny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
bubnunoreka LIOK
A1 I 4
3 Obume cBolCTBA METAILIOR https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BerectBa 1 MaTepualisl B )XKU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponab xumuu B 1 bubnunoreka LIOK
JKA3HHU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsaTue o MeTo1aX MO3HAHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TPUEMBI bubnnorexa [JOK
3 1 1
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bubnmorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (nHa mpumepe 1 1 brbmmorexa LTOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoteka IIOK
6 ATOMEL H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIISCTBA 1 bubmorexa I[JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa [TOK

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
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bub6nmoreka [IOK
1 X .B
0 umirieckas popuysa. Banenrhocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [IOK
11
OTtHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunoreka LIOK
JJIEMEHTA B COeTUHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiecTBa. MoJib. bubnunoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yclaoBUS MPOTEKAHUS bubnuorexa [{OK
15 .
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Knaccudukanms XuMuaeckux
18 eak I/IIgI) (coéI WHEHUSI, Pa3I0KEeHH brbmmorexa LIOK
pearht g s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 brbmmorexa LTOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubmuoreka [IOK

«BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Boznyx — cmecs razos. Cocras

bub6nmoreka [IOK

21 .K —
BO3AyXa. BHCTIOPOA ™~ SIEMEHT H https://m.eds00.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubamorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIESCKOM
peaKIuu, IOHATHE O bubnunoreka LIOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomy4yenne u coOupanwue bubmmorexa [IOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — anemeHT u mpocroe bubmuoteka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bubmmoreka IIOK
Bonopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
but6mmorekxa [IOK
29 IT
OTPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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
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[IpakTuyeckas padora Ne 4 o Teme

bub6nmoreka [IOK

31 I1 0
((TOIYHCHIE 1 CODHPATIHE BOAOPOA, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY

32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHCHMIO PEaKIIMU Ha OCHOBE bubmmorexa [IOK
P "p . . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B

35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 70J1s1 BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C bubmuorexka [IOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padora Ne2 o teme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KiacCupUKaLs, bubnmnoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoteka IIOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHMYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O06o001meHre U CHCTEMaTH3aIIHs bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Ne3 mo teme
" P P bubnuotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbie TOMBITKY KIACCHPUKAITUN

bub6nmoreka [IOK

ol XUMHYECKHUX 31eMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 IIepnonnueckas cucrema bubnuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, IpyMIIbL, 10, TIBI bubmorexa HOK
PHOJEL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [leprnoandeckoit bubmorexa LIOK
pHoL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 IMOJIOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubmmnoreka HOK
N. Mennenees — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnnorexa [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHast XUMUYECKast bubnmnorexa [JOK

CBs3b

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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61 KoBanentHas nenomnsipHas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [IOK
62 CTeneH okuceHHS 1 https://m.edSO(I)l.rUIOOadanB
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.e dsog)l.ru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «CTtpoeHue aroMa. XuMUuecKas 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHUE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne u 1 bubnuorexa [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

[Tepuonuueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bromiorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nunorexa LIOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme

5 «[ToBTOpEHUeE u yrnyoaeHue 1 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kmacca»

5 Krnaccudukanus XuMuueckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOT€HHBIX U 1 bubmmorexa LIOK
DEAKHIHH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

8 IlonsaTne 0 XUMHYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUHU. q)aKTopBI, BIIHUAOIINEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOMN pCakuumn
1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHs
9 OKHCIUTEBHO- bubmuorexa [IOK
BOCCTAHOBUTEJILHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 uccoruanuu. CUIbHBIC U clla0bIe bubmmorexa [JOK
A HHatH. https://m.edso00.ru/00adcd68
AJIICKTPOJIUTHI
11 HonHble ypaBHEHHsI peaKIui bubmmorexa [JOK
P peaxh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUM bubmmoreka [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XHMUYECKHE CBOMCTBA COJICH B
13 CBETe MPEICTaBICHUI 00 bubmmorexa [JOK
peA N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTue o ruaponuse coneu brbmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «PerieHne 3KCepUMEHTATbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padora Ne2 o reme
17 «DIIEKTpOIUTHYECKAs bubmuoreka [IOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCcKUe CBOMCTBA Ha IIPUMEPE bubmmorexa [JOK
pHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XAMUYECKHE CBOMCTBA, IOJIYUCHUE bubmmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KHCIOTEI bubmmorexa LOK
yH N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XAMUYECKHUX peaKLuii, €CIIM OTUH bubmorexa [IOK
PeaKiui, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

29 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnIOTpOHBIC MOAU(UKAITUN CEPBHI.

23 Haxoxnenue cepol u € bubmuoreka [IOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBoaopoa, CTpOCHHE,

24 (I)I/II;I/ILIGCKEC " XI/II;H/IquKI/Ie bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcupsbl cepol. CepHast KUCIIOTa,
25 (pI/BI/IquKI/IE " XI/II\IZI/I‘{eCKI/Ie bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
26 OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a bubmuoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoy 10U

bu6nuoreka [IOK

27
BBIXOJ[a TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCcTHKa SJICMCHTOB
VA-rpynmsl. A30T,

28 acII po}:; aHEHUE B IIpUPOJIE buGnuorexa [IOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(hU3UYECKHEe U XUMUYCCKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYYEHUE buGnuorexa [IOK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMuaKa, U3ydcHue buGnuorexa [IOK
yqu gt https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnunorexa LIOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 00peHn. XUMHYECKOE bubnnorexa [JOK
yAobP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHas{ KI/ICJ‘I((I))Ta (b(blfm(qez:lcne " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Hcnonb3oBanue GocaToB B bubmuoreka [JOK

KaueCTBC MUHCPAJIbHBIX

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

35

36

37

38

39

40

41

42

ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cperbl hocdhaTamu
Yraepon, pacpocTpaHeHHE B
npupoje, hpuzndeckue u
XMMHYECKHUE CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue
U XMMHYECKHE CBOMCTBA.
DKoJjoruveckue npooIemsl,

CB3aHHBIC C OKCUAOM YTJICPOda
(V)

YroapHas KUCIIOTa U €€ COJIUN

[IpakTuueckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHN4YCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoda

erMHI/Iﬁ n €ro COCAUHCHU A

ITpakTruueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «BaxkHelme
HEMETAIIBL U MX COCAUHCHUS

KonTponbnas padora Ne3 no teme
«BaxgelIme HeMeTaJIbI U UX
COEIMHEHUS

bub6numoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [IOK
https://m.edsoo.ru/00adfebe

bubmuoreka [{OK
https://m.edsoo.ru/00ae006¢c

bubmuoreka [{OK
https://m.edsoo.ru/00ae027e

bu6mmoteka IIOK
https://m.edsoo.ru/00ae054e

bu6mmoteka IIOK
https://m.edsoo.ru/00ae080a

bu6mmoteka IIOK
https://m.edso0.ru/00ae0bf2

but6mmoreka [IOK
https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
MeTaJu10B. MeTraummueckas CBSI3b U

bubnunoreka LIOK

43
MEeTaJUInYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUUECKUIT PSII Bubmorexa HOK
p . p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOm1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Berancienus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa HOK
P . https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT TIPUMECH
46 ITonsaTHEe 0 KOPPO3UU METAIIIOB buGnuorexa [IOK
pp https://m.edsoo.ru/00ael1278
bubmmoreka IIOK
47 €JIOYHBIE METAJIbI
t https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubnuoreka [{OK
KaJIbIIUA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueitne coequHEHNUS KaIbIAA Bubmiorexa ITOK
a B https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH
59 JKECTKOCTH BOJIBI M CITOCOOBI €€ but6mmoreka [IOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[TpakTuyeckas padora Ne 6 o Teme

bub6nmoreka [IOK

>3 "XGCTKOCTL"BOHH HMETOARL ee https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bu6nmoreka [IOK
>4 AioMHHHif https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcunbl, THIPOKCUBI U COJIU bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUU
[IpaxTuueckas padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX Bu6mmoreka [JOK
59 .
3a1a4 1o teme «BaxHeimne https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 peareHTOoB J1aH B U30BITKE WU bubmmnoreka HOK
COAECPKUT MpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCcOBOM JOJIH BBIX0OJa MPOAYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
KonTponbHas pabota Ne4 mo teme
62 «BaxHele MeTauIbl U UX

COETMHEHM S



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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63 BemecrTsa u maTepuansl B 1 bubnmnoreka HOK
IIOBCEIHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 Bu6muotexa [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PezepHblit ypok. O6o01eHue u bubnuoreka [JOK
66 . 1
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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