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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBJicCHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii mMporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIEMIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuMHUA» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1mo Xxumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCcMaTPUBAET pPACIpEIEICHUe €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoilecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTataM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIEW U3ydeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XUMHUHU CIYKUT OCHOBOU il (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, JSHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPaHEHUS.

N3yyenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHelU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHYECKOE
o0Opa3oBaHHE 00yYAIOIITUXCSI.

JlanHble HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3zoBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OpraHUYECKON XUMUHU.

CrpykTypa coaepkaHHsl POTrpaMMbl IO XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOro moaxoaa k €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl M0 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHMYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHU O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAUCCOIMAllMM BEUIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyromMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MTPAKTUYECKOIO IPUMEHEHHS U MOJIyYEHUS N3Y4aeMBbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAHHUIO U METOZaM
NO3HaHUsA B Hayke. M3yueHue XMMHH NMPOUCXOAUT C NPHUBJICUYCHHEM 3HAHUWA W3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH MNPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOM
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aJa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HayKH, B MPUOOILEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
GbopMHUpPOBAHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BEIeCTBAMH B TIOBCETHEBHOM )KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢dopMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JESATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaOIIMMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHUH OOBSCHITH W OICHUBATH SBICHUS
OKpY’KaIOIIEr0 MHUpa, MCHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, IPUMEHATh UX MPU PEIICHUU TPOoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opmupoBaHHe y OOy4YalOIIMXCA T'YMAaHHUCTHUYECKUX OTHOIIICHUI,
MOHUMAHUSl [EHHOCTH XUMHUYECKUX 3HAHWM MJI BBIPAOOTKH IKOJIOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Yncio 4acoB, OTBEIEHHBIX I U3YYCHHSI XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JI€MEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JIs1 XAMHYECKOTO JIEMEHTA B COCTUHEHHH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHMS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccudukarums
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu 0OpalleHus: ¢ JIabOpaTOpHbBIM O00OPYAOBAHUEM, U3YUEHUE U OINKCAHUE
¢uznyecKknx CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOICHUE
busnueckux (MIaBJIEeHUE BOCKa, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTON) SBICHUH, HAOII0IeHUE U
ONMCAaHWE TPU3HAKOB IMPOTCKAHWS XUMHUYECKHX peakinuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE Kele3a ¢ pactBopoM coiu mean (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH TTOBAPESHHOMN
COnMM, HAONIOJACHWE W  ONHCAHWE  Pe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacCChl, CO3JaHHE MOJIEIeH MOJICKYI
(IIapoCTEepKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT W mpocToe
BemecTBo. HaxokneHuwe kuciopoaa B TpHpoAe, (U3UYECKHE M XUMHUYCCKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xucmopoma. CrocoObI
MOJIYYeHHUS] KUCTopoda B J1abopaToOpuud W TPOMBINIUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B npupoe,
bu3nYecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. KucmoTsr
Y COJIH.

MonsipabIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KHU3HU 4elloBeKka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHCJIOTHbIC, aM@OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. duzmdyeckne U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHnoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucinor. Gusndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COCAMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZIOpO/a (ropeHue), B3auMmoeicTrue Bogopoa ¢ okcugom meau (1) (Bo3moxHO
MCITI0JIb30BAaHUE BUIECOMATEPUAIIOB), HAOIIOACHIE 00pa3 OB BEUIECTB KOJIMUECTBOM
1 Momb, ucciemoBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MAaCcCOBOM A0Jen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METaUIaMu (HAaTpUEM W
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEpUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE N3MEHECHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOUYEH, U3YyUEHNE B3aUMOJEHCTBUS



okcuzna meau (II) ¢ pacTBOpoM cepHON KHUCIIOTBI, KUCIOT ¢ METaUlaMHU, PeaKUuil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxkHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KJIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsTHE O
IPYIIaXx CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUIBI
Y TUIPOKCHUIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux anemeHToB Jl. M. MengeneeBa. llepuonsl u rpymiisl.
PuU3NYECKUN CMBICII ITOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI HJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB MepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHMX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akoHa u [leprpoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IpaKIaHUH.

Xnmuueckass cBs3b. KoBalleHTHas (moJjisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKIIUH.
[Iponecchbl OKuCIIeHNs U BOCCTaHOBIEHNSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
FMAPOKCUIA LIMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIIUX — NPUMEPBI  OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiy pa3ioKeHUsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO011e ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAyYHbIN (akT, TUNoTe3a, TeopHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuomnueckon cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuYecKkux peakuuid Mo pa3auvyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUmMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue o xumuueckom paBHoBecun. DakTopel,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiienue YpaBHEHUNU

OKHUCJTUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIONB30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEIOBAaHHE AIIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UeH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIHUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUUid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KA4YECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HeMmeTaJibl 1 MX cOeTMHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodyamu). XsopoBojaopoi. ConsiHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IOJy4YE€HUE, IMpuUMEHeHue. [lelicTBue Xiopa H
XJIOPOBOAOPOZA HA OPTAHU3M YesIoBeKa. BaxxHenme XJI0puIapl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (u3nyYecKue CBONCTBA
IPOCTBIX BELECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOpOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHEe cBOWMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKHE pPEaklru, JeKAallue B OCHOBE
MIPOMBIIIUICHHOTO CIOc0o0a TMOMy4YeHUsT CEpHON KHUCIOThl. [IpumeHenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peakius Ha CyJb(aT-HOoH.
Haxoxnenue cepsl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacHpOCTPAHEHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Conu aMMOHMUS,
uX pU3NYecKne U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoAoéMmoB). docdop, amnoTpomHbie
Moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u docdopHas kucioTa, GU3NYECKUE U XUMUYECKUE CBOWCTBA, IMOJIYYECHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJLIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpPOJe, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA. AncopOrusl.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
IpUMEHEHUE. DKOJIOIMYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcuIoM yriepona (IV),
TUIOTEe3a TJI00AJBHOTO TMOTEIUICHUs KIIMMaTa, MapHUKOBBIM 3ddexT. YronpHas
KUCIOTa U €€ CcoJd, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO351CTBE.

[lepBoHavasIbHbBIE TOHATUSA 00 OPraHUYECKUX BEILECTBAX KAK O COCTUHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHble HCTOYHUKHU YTIEBOIOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTb),
IPOAYKThl UX TMepepaloTKku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHeHnue. CoeMHeHHs KpeMHUs B ipupoe. O01me npeacTaBieHus 00 OKCHIE
kpemaus (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBILIUIEHHOCTH. BakHeimre CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobOiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0/IeHNE TIpoliecca OOYTIMBaHMS caxapa MoJ AeHCTBHEM KOHIIEHTPHUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJIb(}aT-uoH U HAOMIIOCHUE MTPU3HaKa e
IpOTEKaHus, O3HAKOMIIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHU (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMH a30THBIX
u GochopHBIX yaoOpeHui, molydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIMH Ha HMOH aMMOHHUSA H
docdar-uoH W U3yuyEHHWE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HM3Y4YEHHE MOJENeH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTa3a, IOJIY4YCHHE,
coOupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEJICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 337a4 Mo TemMe «BaxHelmme HeMeTaulbl U UX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraundeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MetaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTailioB. OO0mue
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHIMN, OpOH32)
U UX PUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKcuabl u
TUAPOKCUABI HaTpusi M Kainus. I[IprMeHeHHe MIeTOYHBIX METAIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIO)KEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Puznueckrue U XUMHUYECKUE CBOMCTBA MarHusi U



KaJibIusl. BaxkHeiime coequHeHnst KanbIus (OKCH, TUIPOKCU/I, COJin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJtoMUHUN: TIo10)keHue B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpoKcuibl U conu xenesa (II) u sxenesza
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YE€HHUE  PE3YJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUS W HATpUsi C BOJOH (BO3MOXKHO HCIIOJB30BAaHUE BHICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS JKeJe3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOJNB30BAHUE  BHUJICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMS
KaueCTBEHHBIX PEaKIUii Ha UOHBI: MarHus, KaJablUsl, aTIOMUHUS, [TUHKA, xkene3a (1I)
u xenesa (II), menu (II), HaOmiomeHUEe M oMHMCaHUE MPOIECCOB OKpaIMBaHUs
IJJaMCHH HWOHAMU HATpus, Kalusd U Kalblusd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), CClIeI0BaHNE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxuelue
METAJUJIBI U UX COCTUHCHUSI.

XHMMHUA M OKpPY:KaoUas cpeaa

Bemectsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECCKUX peakiuii B ObITy. IlepBas momoinp npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpeinl (mpeaesbHas JOoMmyCcTUMas
KOHIIEHTpaius BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
npo0aem.

Xumuueckuii IKcnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU H3YYEHHMH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.



OOuIre ecTeCTBEHHO-HAyYHbIC MOHTHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEePUOAUYHOCT, HalII0/eHuE,
OKCIIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, AIIEKTPUUYECKUIL 3apsiz, IPOBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoNHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y10OpeHusi, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJE3HbIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpPEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3alMOTIOMOIIIH B MPOILIECCE ITOW yueOHOM AeSITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M TOCTYNKH CBOMX TOBAPUILEH C TMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTI' 0 MO3HAHUA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOM ©  HMCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHWE MOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH,

S) TpyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3Y4YCHUIO TTpodecchil U Tpyaa pa3IuyHOTO poja,
YBOXKEHHUE K TPYIY U pe3yJibTaTaM TPYJI0BOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX  3HAHMM 10  XHMHH, OCO3HaHHBIH  BBIOOD
WHUBUAYAJIbHOW TPACKTOPUHU IPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaibHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) PK0JIOrHYeCcKOro BOCIIMTaAHHUS

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI TIPH pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHX,
YTPOXKAIOIINX 3[0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOH  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JUIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHIIHII,
runoTe3a, (Qakr, CcucTeMa, TPOIECC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUN W3 3THX MPEIAMETOB (OPMHUPOBATH IMPEJCTABICHUE O IEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTUMHU TIOHSTHSIMH), HCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia W YpaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJICTBHBIX MPEJICTABICHUN BBISIBISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBEISIBIIATH  OOIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Bba3oBble uccienoBaTelbcKkme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yJbTar, (OPMYIHUPOBaTH 0000IIECHUS U
BBIBOJIBI TIO0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (OPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHWUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX MJI BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ uaiora u (Min) JIUCKYyCCUM) MO CYIIECTBY
oOcyxgaemMol Tembl, (POPMYIMPOBATH CBOU MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEVIOKEHHON 3a/1a4K;

YMEHUS  NPEICTABIATH  MOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTD, BBIOUpaTh Harbosee 3pheKTuBHbBIC CITOCOOBI pelieHusl yueOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHUPOBAThH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHAM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCJIOBUH 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHONM paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue IS IpeAMeTHOM oOjacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yueHus B 8 kj1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMECHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUs pPEaKIui: peakuuu
COCOMHEHUSA, PEAKIHH PA3JIOKECHUS, PEAKIUU 3aMEIICHUSA, PEAKINU
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEII0BOU 3P (EKT peakiuu,
AJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBSI3b, NMOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBa
(mpolieHTHAs! KOHIICHTpAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMbici [lepuomnueckoro 3akona J[I. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux odgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUMCAHNE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

POTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIFO XHUMHUYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKinu;

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHWEe, CHCTeMaTH3alluio, Kiaccu(uKaIuio,
BBISIBJICHUE TPUYHMHHO--CIEACTBEHHBIX CBSI3€ — ISl M3YYECHUS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeJIOBATh MPABUIIAM MIOJIF30BAHUS XUMUYECKOMN MOCYI0M 1 TA0OPaTOPHBIM
o0opyZoBaHMEM, a TakKXe mpaBuwiamM oOpalleHHs C BElIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKUIMSMU TIO BBITIOJHEHUIO J1a00PATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(BoOpoZia M KHUCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpeAeIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHYECKHE DKCIIEPUMEHTHI 1O PACMO3HABAHHUIO PACTBOPOB IIENOYEH U
KHUCIIOT C TIOMOIIIbIO UHJIUKATOPOB (JTaKMyC, eHON(PTAICUH, METUIOPAHK
U Jpyrue).

K koHniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHUX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYEeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTHYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEINb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTAIINYEeCKas pelETKa, KOPPO3HUsl METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPeAebHO JOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiICHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TabIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa sAApa, ofllee YuCiIo BJIEKTPOHOB U paclpelereHue HX 10
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAUHEHUH B Mpelesax MajblX MEePUOJOB U
TJIaBHBIX TOJATPYIH C Y4ETOM CTPOCHUS UX aTOMOB;

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(PEKTy, O M3MEHEHUIO CTENIEHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTHYECKON JMCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »3JieMeHTa Mo (opMmyrne COoeauHEHHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHHUIO
XUMHYECKOHN peakilnu;

cOOJTI0/1aTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHHuss C BEIIECTBAMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOTYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHUI-, OpOMUI-, HOAW]I-,
KapOoHart-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUUNHHO-
CJICICTBCHHBIX CBSI3€H — JJIT M3YyYCHHs] CBOMCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl IO3HaHUS — HaOII0ICHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 | bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubnmnorexka HOK

' KHUCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nuoreka [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubmmorexa [JOK
31 XMHGI:\S{I;I:I(;K:::J?’?:OHG?;GH 1. ! https://m.edsof)l.ru/7f4l8370
aToMa
XUMUYECKas CBA3b. BuGmorexa LIOK
32 OKHCIHTENBRO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIMU
Hroro mo paszery 15 Eﬁﬁgjﬁgrouimsmc
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [JOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' PYTHSL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
31 Obume cBoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorera [OK
A | {1 TIpHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoreka IIOK
6 ATto oJe 1
TOMEL H MOICRYIH https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BaientHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUEe U XUMUYECKHUE SABJICHUS. bubmmoreka [JOK
XumMmuueckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHS MacChl BEIIECTB. bubmuoreka [{OK
XUMHYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa HHOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIHi (COeTMHEHUS, PA3IOKEHUS bubmmorexa OK
P P : https://m.edsoo.ru/ff0d334
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnmorexa LIOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCIOPOI — SJICMEHT 1 https:/m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAA Lpeaith . https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopuu ﬁqn OMBII_HJ'IerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o M https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstae 06 bubmmoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

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

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHMI
49 O06o001IeHre U CUCTEMaTU3 A bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMEeHTOB. IloHsaTHe o bubmmorexa LOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubnnorexa [IOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 2J1eMEHTOB [leproanueckoi buGnuorexa [IOK
p https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmunorexa IHOK
59 HMonnas xumudeckas CBsI3b 1
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XMMHYECKas bubmuoteka [JOK

CBA3b

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




61 KoBanentHas nenosnsipHas 1 bubnmnoreka HOK
XUMUYECKAsA CBSI3b https://m.edsoo.ru/00adaab9
bubnmorexa [IOK
62 Creneip okucneHHA ! https://m.edsocL).Iru/OOadanS
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [IOK
64 OKuCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.c dsogru 100adb076
KonTponbHas padora Ne 4 1o Teme
65 «CTpf))eHI/Ie aT(I))Ma. XI/IJ:/[I/I‘IeCKaH 1 bubmorexa [IOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O6001eHue u 1 Bbu6mmotreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHNE U | bu6mmoteka [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuii 3aK0H.

| [lepuoauueckast cucrema | Bbu6mmotreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Krnaccudukanus XuMuueckux | bubmuoreka [OK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC

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




Ha CKOPOCTb XUMUYECKON PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Jucconuanysa. XuMHUECKUe
pCaKknuuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUUECKON
10 muccoranuy. CUIIbHBIE U clIa0bIe buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIiui buGnuorexa [IOK
P beakd hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHYECKHE CBOUCTBA COJIEU B
13 CBETE IIPEACTaBIECHU 00 bubnnorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 Ilonstue o ruapoanse coen bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pelenne s3xcnepuMeHTAITLHBIX Bubmiorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmnorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa LIOK
yi N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAIIUN CEPBHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COEIUHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

P P P bu6mmoteka IIOK
24 ¢busnyeckue 1 XUMHUYECKHUE
. https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMUYECKHe brbmmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoy 10U

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycr; aHeHME B IIPUPOE bubmorexa LOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XMMUYCCKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmMuaKa, u3ydeHue bubmmorexa LOK
yqu - M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorera OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel Cpebl
COEIMHEHHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta (1)(1)1531/1(‘16221(1/16 " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

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




ynoOpeHul. 3arps3HeHne
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnnorexa [IOK
PHPOAC, 4 hitps://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
13 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o TeMme «Baknaeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padora Ne3 no teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHM S

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




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUN P bubnmorexa LHOK
P . P https://m.edsoo.ru/00ael 156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael 156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsaTue o KOppoO3UU METATIIOB bubnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KaJILIIMA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa OK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEeHUS

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




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €8 bubnmnorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, TMAPOKCUIBI U COTU bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3a71a4 110 TeMe «BakHenme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COAEPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PeszepBubIil ypok. O60011IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Tabpuensu O. C., Octpoymos U. I'., Cnankos C. A. Xumusi. 8 kiacc.
ba3zoBelii ypoBeHb — MockBa, «lIpocBemienuey, 2024 r.

e Epemun B.B. Xumus. 9 xin. M.: [lpoda, 2019 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
e Xwumus. 8 knacc. KoHTposbHBIE U TpoBEpOUHbIe padboThI - ["adbpuensn O.C.
o Xumus. 9 knacc. KoHTposbHBIE U ITpoBepoUYHbIe paboThl - ["abpuensu O.C.,

bepeskun I11.H. u np.
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