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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUsI COCTaBICHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTpaMMBI OCHOBHOTO
obmiero obpaszoBanusd, mnpenacrasieHHbix B PI'OC OO0, a taxke Ha OCHOBE (henepalbHOM
palouell mporpaMMbl BOCIUTAHUS U € y4ETOM KOHIETLUHU HpenojaBaHus y4eOHOro mpeamera
«Xumus» B o0pazoBaTenbHbIX oprann3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMUHM Ja€T TpPEACTaBICHHE O LEJsIX, OOWel cTpaTeruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYyYaroIIMXCS CpEACTBaMHU Y4eOHOTO IpeaMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpIKaHKe, MPEeIyCMaTPUBAET paclpeesieHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUH, ONPEAEIAET KOJIUUYECTBEHHBIE
U KAauyeCTBEHHBIE XAapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO I0CIEI0BAaTEIBHOCTD
U3YYEHUS] XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPH MPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yYaromuxcs, onpeaessieT BO3MOXKHOCTU MpeIMeTa s
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOEHHsS OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Takke TpeOOBaHUN K pe3yJIbTaTaM O0y4YeHUsT XUMUHU
Ha YpOBHE ILeled H3ydeHUs TMpeaMeTa U OCHOBHBIX BHUJAOB Y4eOHO-TO3HABaTEIbHOM
JESTeTHbHOCTH 00YYarOIIerocs o OCBOCHUIO Y4eOHOTO COIEPIKAHMUS.

3HaHME XUMUH CIIy>KUT OCHOBOM 171 (POpMHPOBAHUS MUPOBO33pEHUS 00yUaroLIEerocs, ero
IPEJCTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUPYEMble XUMHUEH
MIPEJICTaBICHHS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 3BOJIOLMHU BEIIECTB B MPUPOJE, O MYTAX
pemieHust T100adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA —  CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3allMiid BO3MOXKHOCTEH JJIsi caMopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iel 1 PyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHON  yuyeOHOM  JeSTENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM JKU3HH, TaKk U B
npodecCUOHATIBLHOM J1eATeIbHOCTH;

3HAaKOMHUT CO CIEUU(PHUKOW HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IUIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH O0YYaIOLINXCS;

CocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K 4YEIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOrM4eckoe oOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBlieHUst B OOyYEHUU XMUMHHM OOECIEUMBAIOTCS CHEHU(PHUKON coaep:KaHus
yueOHOro mpeaMeTa, KOTOpBIA SBISETCA MEJaroruyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30B0Oif HAYKM XMMHUU Ha ONpPE/IeIEHHOM Tarle e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHUE
00yYaroIMUMHUCS CUCTEMbI NTEPBOHAYAIBHBIX MOHATUHA XUMHUH, OCHOB HEOPTaHUYECKON XUMHHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATUH OPraHUYECKON XUMUH.

CtpykTypa colepKaHHs MPOTpaMMbl 110 XUMHUA C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydenuro. CopepkaHue CKJIAABIBAETCS U3 CUCTEMBI MOHATHH O XHMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XuUMHuYecKod peakmuu. OOGe 3TH CHUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl IO TNPUHIUILY HOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHHH aTOMa U XMMHYECKO CBSI3U;

— MPEJCTaBJICHUH 00 AIIEKTPOIIMTUUECKON JUCCOLMALIMH BELIECTB B PACTBOpAX.

Teopetnueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH IIOJyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIEAOBATENLHO OT OJHOTO YPOBHS K JApPYroMmy,
BBIMOJIHAS (YHKIHUU OOBSACHEHHsS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHUHU CHOCOOCTBYET (POPMHUPOBAHHUIO IPEICTABICHHUS O
XUMHUYECKOM COCTaBJISIONIEH HAay4YHOW KapTHUHBI MHpPa B JIOTMKE €€ CHCTEMHOW NPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/laM [T03HaHUs B Hayke. M3yueHne xumun
IPOMCXOIUT C MPHUBJICUCHWEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaronmii Mup», «buosnorus. 5—7 kiacce» U «Pu3nka. 7 Kiiacc».

[Ipu u3yueHnn XUMHUU TPOUCXOIUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKOM HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUUYECKOH NEesATeIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3ahaya yueOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUH
CHCTEMbl XMMHYECKHX 3HAaHUH — Ba)XKHEHIINMX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX
MOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOILEHNHN K HAyYHbIM METO/IaM [TO3HAHUS IIPU N3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOpMHpPOBAHMM U PA3BUTUM I[I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUHM B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-UCCIIEJ0BATENIBCKOM 1€ATEIbHOCTH, OCBOEHUH MpaBWl O€3011aCHOTrO
o0pallleHus C BEIIECTBAMU B MIOBCEIHEBHON KU3HU.

[Ipy M3ydeHHH XMMHUU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
npuoOpenu Takue e, KakK:

— (opMHUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IpPHUHATHIO pEIIEHUH, CHOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSIM KHU3HH;

— HAampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTHUYeCKOe MPHOOIIEHHE OO0YyJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTCJIBHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJAaM  IO3HAHuS,
(bopMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHH;

— oOecrnieueHne YCIOBUH, CIMOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYaIOUIMMHUCS OIbITa
pa3sHOOOpa3HON JEeATETbHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUISl Pa3IMYHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue o01Iel (YHKIIMOHATBHONW U €CTeCTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATh M OLIEHUBAThH SBJICHUS OKPYXAIOIIEro MHUpa, UCHOJB3YS 3HAHUS U
OMBIT, TOJIyYEHHBbIE MPH H3YYEHUM XHMHUHU, TMPUMEHATh HX MpHU pEeUIeHHHu MnpobieM B
ITOBCEIHEBHOM JKU3HU U TPYAOBOM NEATEIBHOCTH;

— (hopMupoBaHHEe y 00y4arOIMXCs TYMaHUCTUYECKHX OTHOIIEHUH, TOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAaHUM A BBIPAOOTKU HKOJIOTHUECKU LIEIecO00pa3HOro MOBEAEHUs B OBITY U
TPYZLOBOW JEATEIBHOCTH B LEIAX COXPAHEHHs CBOErO 3J0POBbS M OKPY’KAIOLIEH IMPUPOIHON
CpE.bl;

— pa3BUTHE MOTHUBALIMHU K O0YUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AaJbHEHUIIEro 00yueHHs.



OO1mree yuciio 4acoB, OTBEACHHBIX /IS U3YUYCHHsS] XMMHHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTarisier 136 gacoB: B 8 kiacce — 68 wacoB (2 4aca B Hemenro, U3 HUX 1 gac
ayIUTOpHBIC 3aHATHs, | yac- caMocTosiTeNbHas padoTta), B 9 kinacce — 68 yacoB (2 ayAUTOPHBIX
gaca B HEJIENIO).

PabGouass mporpamma yd4eOHOTO mpeaMeTa XHMHs COCTaBJICHA B COOTBETCTBHE C
[TonoxxeHneM KpaeBOoro OrOKETHOTO  oOmieoOpa3oBarenbHOro  yupexaenus  "llkona
JMCTAHIIMOHHOTO  00pa3oBaHHA" B COOTBETCTBHM C (elepaibHBIM TOCYIapCTBEHHBIM
o0pa3zoBaTeNbHBIM CTaHAAPTOM 00IIero odpazoBaHus U sBisercs npuioxenue k OOII OO0
[Hxomst JTUCTaHIIMOHHOTO o0Opa3oBaHuUsl.

[IporpamMma HampaBjieHa Ha OCBOSHHE YYAIIUMHUCS C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0POBbs (heIepalIbHOTO TOCYNapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOIIEro
00pa3oBaHMs IO XUMUHU.



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XUMHsS B CUCTEME HayK. Tenma u
BeulecTBa. dusnueckue cBOWCTBAa BeEIIECTB. ArperarHoe coctosHue BeulecTB. lloHsATue o
MeTo/ax Mo3HaHus B XUMHH. UuCThIe BemecTBa 1 cMecH. CriocoObl pa3iesieHrs CMECei.

ATOMBI ¥ MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJBI XUMHUYECKUX DJIECMEHTOB.
[IpocTble U ClnOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTENbHASL MOJIEKYJISIpHAS
Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3anmocBs3b KoOJIMUECTBA, MAacChl H
qHclia CTPYKTYPHBIX SIUHUIL BerecTBa. Pacu€rel mo hopMysiaM XUMHUECKUX COSAMHCHUA.

Ou3NYecKue M XUMUYECKUE SBJICHUSA. XHUMUYECKass peakius U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccudukanys XUMAYECKUX PEaKIHi
(coenuHeHUsI, pa3IOKESHHsI, 3aMEIlEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHMYECKOW MOCYJIOM, MpaBUiIaMu pabOThl B J1a0OpaTopuu M NMpHEMaMU
oOparieHust ¢ 1abOpPaTOpHBIM 00OPYIOBAaHHEM, W3YYCHHE W OIMUCAHUE (PU3UYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHUX BEIIECTB, HaOMOAcHWE (QU3MUecKUX (IUIaBJICHHE BOCKA, TasHUE
NbJIa, paCTUPAHHUE caxapa B CTYIKE, KUIEHUE U KOHJICHCAIUs BOJbI) U XUMHUYECKUX (TOpeHHUE
CBEUYH, MPOKAJTMBAHUE MEIHOW TPOBOJIOKH, B3aMMOJACHCTBHE Mella C KHCIIOTOW) SIBJICHUH,
HaOJIOZICHUE U ONHMCAHHWE MPHU3HAKOB MPOTEKAHUSI XUMUYECKHX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHUCITOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3aMMOJeHcTBHE >kene3a ¢ pactBopoMm comu menu (II), m3ydeHue crocoGoB
pasleneHnss CMeceil: ¢ TMOMOIIBI0 MarfuTa, (UIBTPOBAaHHE, BHINAPUBAHUE, JIUCTUILISALINSA,
xpomatorpadus, TpPOBEJECHHE OYUCTKH TIOBAPEHHOW coM, HAOMIOJIEHUE U  OIHCaHUE
pe3yJIbTaTOB MPOBEJEHUS OIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHMs] MacChl, CO3/IaHUE
MojeJiei MOJIeKyT (IIapOCTEePKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT M MPOCTOE BEHIECTBO.
HaxoxnaeHnue kuciopoja B mpupojae, GU3ndecKue U XUMUYECKHUE CBOWCTBA (peaKlUu TOPeHus).
Oxcunpl. [lpumenenue kucnopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1abOpaTopuu U
MPOMBIIIICHHOCTH. KpyroBopoT kucnopoaa B mpupoae. O30H — amioTponHas MoIudUKaius
KHCIIOpO/a.

TernoBoit >pGEeKT XUMHUYECKOW peaklIud, TEePMOXUMHUYECKHE YypaBHEHHS, DJK30- H
SHAOTEPMUYECKUE peakuuu. TOoIUIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
napHUKOBOTO 3 deKTa, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — »snemeHt u mpocroe BemecTBo. HaxoxaeHue Bojopola B IPHPOJE,
buznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. KucioTsl u comu.

Moutsipabiii 00EM Ta30B. Pacu€Thl M0 XMMHUYECKUM YPaBHEHUSM.

®usnueckue cBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. HacelleHHBIE U
HEHACBIIICHHBbIE PacTBOpPHI. PacTBOpUMOCTh BeIlIECTB B BOJe. MaccoBas [0js BElIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpoB B MpUpPOJE M B JKU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX Boj. OXpaHa M OUMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanus Heopranmdecknx coemauHeHuid. Oxkcunpl. Kimaccupukamus OKCHIIOB:
coJyieoOpasyrorie (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. Homenknarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOWCTBA OKCHIOB. [lomyueHne okCcumIoB.

OcHoBanusa. Kriaccudukamuss ocCHOBaHMIA: IIETOYHM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenknarypa ocHoBanuidl. @Pu3znueckMe M XMMHUYECKHE CBOMcTBa OcHOBaHMU. [lomyueHue
OCHOBAaHHI.

Kucnotel. Knaccuduxamnus kucinor. Homenkmnarypa kuciot. Ousndeckne U XUMUYECKUE
cBoiicTBa KUCHOT. Psg akruBHOCcTH MeTaiuioB H. H. bekerosa. [lonmydyenue Kucior.

Comu. Homenknarypa comneit. @usnueckre U XuMudeckue cBoiictBa coseil. [lomydenue
COJIEH.

['eneTndeckas CBsI3b MEXKIy KJIacCaMH HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTpeesieHHue COoJepKaHus KUCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacrmo3HaBaHWe W HM3yYEHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHHKHOBEHHS W IMPEKpaIlleHus: TopeHus (mokapa), 03HaKOMJICHHE C
oOpa3aMi OKCHJIOB W ONKMCAHHE WX CBOWCTB, IOJyYCHHE, COOHMpaHHE, paclo3HABaHHE W
M3y4yeHuEe CBOMCTB BoAopoja (TopeHue), B3auMoieiicTBue Boaopona ¢ okcugom menu (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUIECTBOM
1 Momb, uccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIISCTB C PA3IUYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccoBOM J0JE€H pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajblleM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHHE OOPa3I[0B HEOPTAHMUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PAacTBOPax KHUCIOT U IIEJIOYCH, M3yuyeHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METallJlaMH,
peakuuii HEeUTpaM3alHuM, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHEHHE OJHOIO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelnmne
KJIaCCHI HEOPTAaHUYECKUX COCTMHECHUI.

Ilepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux iementos /. WU.
MenpeneeBa. Ctpoenne arToM0OB. XUMHYECKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuun

[lepBble MOMBITKH KIACCU(PUKAUKA XUMHUECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIETTOYHBIE U IICTIOYHO3EMETbHBIE METAJIJIbI, TAJIOTEHBI, MHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpBIe 00pa3zyoT aM(OTEpHBIE OKCHIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMmuueckux isnemeHtoB J[. U.
MenneneeBa. Koporkonepuonnas u januHHONepuonHas @opmbl [leprognueckoit cucTeMbl
xumuueckux oaeMeHToB [[. WM. MenneneeBa. Ilepuonsl m rpynmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMmHbIX saep. M3zortonmel. Onektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XMMHUUECKHUX 3JeMeHTOB [lepuoanmueckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO »JJEMEHTa MO €ro MOJIOKEHHUIO B
IIepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U IEPHUOIaM.



3nauenue Ilepnonnueckoro 3akoHa u [lepruoauueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB
JUISl pa3BUTUA HayKu U nipaktuku. J[. 1. MenaeneeB — y4€HbIil U IrpakJaHKH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas u HEnoJIsipHast) CBSI3b.
DIEeKTpOOTPULATEIPHOCTh XUMHUECKUX 3JIEMEHTOB. MloOHHAas CBsA3b.

Crenenp  okucneHus. OKHUCIMTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipormeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IxKcnepumenm:

u3yueHne OoO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LHMHKA C PacTBOPAMHM KHUCIIOT M LIEJIOYEH, MPOBEACHUE ONBITOB, WUIOCTPUPYIOIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHHE, PEaKI[UN Pa3I0KEHUs, COSUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€M MpHU MU3yYEHHH XMMHUHU B 8 KIIacCe OCYIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U TOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ151 OT/I€NIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHATHSA: HAy4dHbIM (akT, rumore3a, TEOpHUsi, 3aKOH,
aHaM3,  CHHTE3,  KiacCH(PUKAIus,  MNEPUOAUYHOCTh,  HAOJIOACHHWE,  JKCICPUMEHT,
MOZEIIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHWJ, W30TOIIbI,
pPaMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsl, BELIECTBO, TelO, O0BEM, arperarHoe
COCTOSIHME BEIECTBa, a3, (pu3Myeckue BeIMYMHBI, €AMHULIBI U3MEpPEHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, gpixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIaeMble, TOILUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMUYecKHx dieMeHtoB J[. .
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XHMHUYECKHX
JJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KalMs, KadblUsd M UX COCIWHEHHM B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [leproanyeckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJIBI XMMHYECKOM CBSI3H. THIIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM M BUAA XUMHYECKOU
CBA3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKHX COCIMHEHHM, T€HEeTHYeCKas
CBA3b HEOPTraHUYECKHUX BELIECTB.

Krnaccudukanys XuMHUUECKUX peakuil Mo pa3IudHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMY 3G (deKTy, MO HU3MEHEHHUIO CTeleHeu
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpAaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTH XuMUYeckol peakiuu. [loHsTHe 00 0OpaTHMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX W TIeTepOreHHbIX peakuusax. [loHsTue o
karanmse. IloHsaTme o0 XxXumudyeckoM paBHOBecuM. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUHU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHS.



OKUCIUTENPHO-BOCCTAHOBUTENIbHBIE ~PEAKIMM, 3JIEKTPOHHBIH OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBiieHUE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuuii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT O OajaHca.

Teopust ANMEKTPOTUTUYECKON TUCCOLMAIMU. DIIEKTPOJIHUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHM3M JIMCCOLIMALMK BEUIECTB C pPAa3IMYHBIMU BHUJAMH XUMHUYECKOW CBS3H.
Crenenp auccounanu. CuiibHbIE U ClIa0ble 37€KTPOIUTHI.

Peakiiun moHHOro o6MeHa. YcClOBHs MPOTEKAaHUS PeaKIMi MOHHOro oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBOMCTBa KHUCIOT, OCHOBAHUW U COJIEH B CBETE
NpEeJCTaBICHUNA 00 3JIEKTPOJIUTUYECKON aucconuanui. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pPEakUUu OT BO3ICHCTBHUS pPa3IMYHBIX
(bakTOpOB, HCCIEAOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU
KHUCJIOT, IIEN04Ye W coneil (BO3MOYKHO HCIOJIB30BaHHE BHUAEO MATEpPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIONIUX IMPHU3HAKK MPOTEKAaHUS peakuuii MOHHOro oOMeHa (oOpa3oBaHHE
ocaZika, BBIJETICHHE Ta3a, o0O0pa3oBaHWE BOJBI), OIBITOB, WUTIOCTPUPYIOUINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHe, PEAKIUH Pa3JIoKEHUs, COEIUHEHUs),
pacro3HaBaHUEe HEOPTraHMYECKHX BEHIECTB C IOMOIIBIO KAauyeCTBEHHBIX DPEAKLHUM HA HOHBI,
pelIeHre YKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTHKa TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEepHbIE
crerieHl okucieHus. CTtpoeHue W (U3UUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XHUMHUYECKHE CBOWCTBA Ha IpHMeEpEe Xjopa (B3aMMOACHMCTBHE C MeETajllaMH, HEMETaJlllaMH,
menoyamu).  Xnoposogopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJyY€HUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeKa. BakHelmme Xiopu/ bl
U UX HaXO0XJCHUE B IPUPOJIE.

Obmass xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (U3MYecKue CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPO/a U Ccepbl. AJUIOTPOINHBIE MOAM(DUKALMU KHCIOPOAa U cepbl. XMMHUYECKHE CBONCTBA
cepel. CepoBOZOPOA, CTpoeHHe, (U3UUECKHE W XUMHUECKHe CcBoicTBa. OKCHUIBI CEpbl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KUCIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(obmue kak MpeAcTaBUTENS Kjacca KHUCIOT M creuuduueckue). XUMHUYECKHE pPEaKIHH,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHs] CepHOW KHUCIOThHL. llpumeHeHue
cepHoi KUCIOTHI. CoJIi CEPHOM KUCIIOThI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenne
ceppl U €€ CoeIuHEHU B mpupoje. XHUMHUYECKOE 3arps3HEHHE OKpYKarollel Cpelsl
COEMHEHUSIMH cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTHKa 531IeMEeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEeHM OKHUCICHUSA. A30T, pPacHpoCTpaHeHHWEe B Tpupoae, Qusnueckue u
XUMHUYecKue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3NYecKue U XUMHUYECKHe
CBOWCTBa, MoyyueHue u npuMeHeHune. Com aMMOHUS, UX (PU3NIECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHMCIIOTa, €€ IOJyYeHHeE,
¢busznyeckue W XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneuu¢uyeckue). Mcrnonb3oBaHue HUTPATOB W COJled aMMOHMS B KadueCTBE MMHEPAIbHBIX



ynoOpeHuii. XuMHUecKoe 3arps3HeHUe OKpYXKarolled cpe/ibl COeTMHEHUAMHU a30Ta (KMCIOTHBIC
TOXIM, 3arpsi3HEHHE BO3yXa, MOYBBI W BOAOEMOB). Dochop, amoTpomHble MOAU(UKAUT
dochopa, ¢puznueckue n xummueckue cBorctBa. Oxcun docdopa (V) u dpochopnas kuciora,
dbu3nUecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomp3zoBanue QocdaToB B KauecTBe
MUHEpaJIbHBIX yA00pCHUI.

Obmass xapaktepuctuka 31eMeHTOoB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe CTETIEHU OKHCIEHUS. YTIIepo/, aJuIOTPOIHbIe MOAU(PUKALIMU, PACTPOCTPAHEHHUE B
npupoze, pusnyeckue u XuMuIeckue cBoictra. Ayncopobuus. KpyroBopot yriaepona B npupose.
Oxcunpl yriaepona, ux (Gpusnyeckue U XUMHUYECKHUE CBOWCTBA, JCWCTBUE HA KUBbIE OpraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yrieponaa (I1V),
THIIOTE3a TJIO0ATBHOTO TOTEIJICHNsI KIMMAaTa, MapHUKOBBIH 3¢ ¢ekT. YroiapHas KUciIoTa U eé
conu, uX (U3MUEeCKHe U XUMHYECKHE CBOWCTBa, MOJydeHHEe M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHar-moHbl. Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHUAX YIiiepoaa
(MeraH, 3TaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMIEPUH, YKCycHas Kucinota). llpuponansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX INepepaboTKU
(OeH3uH), UX pOJIb B OBITY H MPOMBINUICHHOCTH. [TOHATHE O OMOJIOTHISCKU BaXKHBIX BEIICCTBAX:
KHpax, Oenkax, yrieBoJaX — W WX pOJIM B JKH3HU 4YelloBeKa. MarepuanbHOE €IWHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckrue U XUMHYECKHE CBOWMCTBA, MOJIy4YeHHE U IPUMEHEHHUE.
Coenunenuss kpemHuss B mnpupozae. OOmue mnpenctaBieHus o0 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucnote. CUITUKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBINIICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. IIpoliemsr
0€30MacHOT0 UCIIOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

n3ydeHne o0pasloB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEeaKkluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkaromye (U3NYECKUe M XMMHYECKHE CBOICTBA raJlor€HOB M UX COEAMHEHMH (BO3MOKHO
UCIIONIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpUAOB (TaJoreHUI0B),
O3HaKoMJieHHe ¢ oOpa3uamMu ceppl U €€ COEeIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJZICOMATEpPHAIOB), HaOJIofeHHWe Tpoluecca oOOYINIMBaHUS — caxapa IOJX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTBI, TIPOBEICHUE KaueCTBEHHOM peaklMy Ha cynb(arT-uoH M HaOJIIOJEHHE NpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCTUHEHUH
(BO3MOXHO MCTIOJB30BaHKUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U (hocHOPHBIX yA00pEeHHIA,
MoJly4eHue, coOupaHue, pacro3HaBaHUME M H3Y4YEHHME CBOICTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (QochaT-HOH M H3y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUAIOB), M3YUYEHHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anaMasa,
rpapura, ¢yuiepeHa, O3HAKOMIIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOrasa, Moy4eHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX pEaklMil Ha KapOoHaT U
CWJIMKAT-MOHBl W HW3Yy4YEHHE TMPU3HAKOB HX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIIHEH
CHJIUKATHON TPOMBIIIJICHHOCTH, PEIIeHHE SKCIIEPHUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Bakueitmue
HEMETAIIIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHHEHUS

OO0miasi XapakTepUCTHUKAa XUMHUYECKHUX OHJIIEMEHTOB — METAJIOB HAa OCHOBAaHWU HX
nonoxkeHus B [leproanueckoit cucreMe XumMuieckux 3nemMeHToB . 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTaioB. MeTtammnyeckass CBsi3b W METaJUIMYECKas KPUCTAUINYECKast
pemeéTka. OJIEKTPOXUMUYECKUN pPAl HANpsDKEHU MeTauioB. PU3WYECKHMEe W XUMHYECKHE
cBoiicTBa MeTayioB. OOIIHe crocoObl MoydeHus MeTauioB. [IoHsATHE O KOPPO3UH METAIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTYH, JIOPATIOMUHUINA, OpOH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[lenounble MeTauIbl: OJNIOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. Ou3nueckue u XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HaTpus U Kanus. [I[puMenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUN.

[[lenouHO3eMeNbHBIE METaUIbl MarHuid W Kajabluid: mosnoxkeHue B Ilepumomnueckoi
cucteMe xummuueckux sneMeHToB Jl. WM. MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXK/ICHHE B
npupoge. Pusnueckne U XMMUYECKHE CBOMCTBA MarHus W Kaiblus. BaxHeiime coeauHEeHUs
KabIust (OKCU, TUAPOKCU], cosin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreMe xumudeckux snemento /[ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHA U TUIPOKCUAA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuogumueckoil cucreme xuMuueckux »diaemeHToB [[. U.
MenneneeBa, CTpOEHHUE aToOMa, HaxoXAeHUE B mpuponae. Ousznueckne 1 XMMUYECKUE CBOMCTBA
xeneza. Okcunapl, ruapokcuasl U conu xenesa (II) u xeneza (III), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMIIEHHE C o00pasllaMi METAIJIOB M CIUIABOB, WX (PU3UYECKHUMH CBOWCTBaMH,
W3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIIOJIB30BAHHE BUICOMATEPHUAIIOB),
0c00EHHOCTEH B3aUMOJICHCTBUS OKCHU/IA KAJBIMS M HATPHUS C BOJIOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEpPHAJIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B
KHCJIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKIMii Ha MOHBI: MarHus, Kaublus, aJlOMUHUS, IIMHKA, kerne3a (II) u sxenesa
(I11), memam (I1), HAOMrOIEHHE M OMKMCAHUE TPOIIECCOB OKPAIIMBAHMS TUIAMEHHU MOHAMHU HATPHS,
Kaliusl U Kaiblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUAJIOB), UCCIIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJpOKCHUA aTIOMUHMS U TUAPOKCUAA LIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4 10
Teme «BaxkHelme MeTaibl U UX COCTUHEHUS.

XuMus M OKpYKaOLIas cpeaa

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HM 4YeJIOBEKa. be30MmacHOe MCIOIb30BAHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomip NMpu XUMHUYECKUX OXKOTaxX M
OTpaBJICHHUSX.

XuMudeckoe 3arps3HeHHe OKpy Karolen cpeabl (peneiabHas JOMyCTUMasi KOHIIEHTpaIus
BemiecTs, nanee — [1/IK). Pons XxuMuu B pemieHU# KOJIOTHIECKIX IpoOIeM.

Xumuueckuii Ixcnepumenm:

W3yYCeHHE 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIJIaBBI METAJLIOB, IOJIMMEPHBIC MAaTEPHAIBI).

Meoscnpeomemnbwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€M MpU U3YYEHHH XMMHUHU B 9 Kilacce OCYIECTBISETCS
yepe3 HCIOJb30BaHUE KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ1s1 OT/I€IIbHBIX PEMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.



OOmIre ecCTeCTBEHHO-HAYYHbIC MOHSATHUS: HAyudHbId (haKT, THUIOTE3a, 3aKOH, TEOPHS,
aHamM3,  CHHTE3,  KilacCHUKAIMs,  [EPHOAUYHOCTh,  HAOJIOJACHHWE,  SKCIIEPHMEHT,
MO/JICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H3O0TOIIbI,
PaaOaKTUBHOCTD, MOIJICKYIJIa, 3J'IeKTpI/I‘-IeCKI/H71 3apsnm, IMPOBOJHUKH, MOJIYIIPOBOAHHKMH,
JIMJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ias,
pacTBOp, PacTBOPHUMOCTh, KPHCTAJUTMYECKas pEIIETKA, CIUTaBbl, (DU3HYECKUE BEITUYHHBI,
CANHUIBI UBMCPCHUSA, KOCMUYCCKOC MPOCTPAHCTBO, IIJIAHCTHI, 3Bé3l[bl, COJIHI_IC.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPAJIbHBIC YI0OpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMECHTEI, MMTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapocdhepa, MHHEpPAIB, TOPHBIE IOPOABI, IOJIC3HBIE
HCKOIaeMble, TOIJIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTAIOTCS B X0/1¢ 00y4YEeHUs XUMUU B €IMHCTBE yUeOHOU U BOCIIUTATENILHOMN AESTETbHOCTHU B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHUCKMMHU  COLUHUOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU M HOPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI M COIIHATIN3AINN 00yYatOIIUXCsl.

JIMdHOCTHBIE pPE3yJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIIMH W PACIIUPEHUE OMBITA JEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpuoOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEIUI0, TIOHMMAaHHUs 3HAUYeHUS XMMHUYECKONM HAayKH B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIAAETh JOCTOBEPHON HH(OpMAIMEl O MepeloBhIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MUpa 1 0OIIECTBA;

2) rpa’»KIaAHCKOT0 BOCIIUTAHMS:

MPEACTABICHUSI O COIMAIBHBIX HOPMaX W TMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTHU B 00IIECTBEHHO TIOJIE3HOM,
y4eOHOMCCIEIOBATENbCKOM, TBOPUYECKOM M JPYTrUX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITENFHOCTH MPH BBHIIIOJIHEHUU YUeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJTHEHUH XUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMIMOIMIOHMMAHHUIO M B3aUMOIIOMOIIMA B TMPOIECCE 3TOH Y4eOHOU NeSaTeThHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEJEHHWE W IMOCTYNKUA CBOUX TOBApHILEH C MMO3UIMH HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHMUS MOCTIEACTBUIN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE  IPEACTABJICHHMS O  BEIIECTBE M  XMMHUYECKOW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKHM W COCTABIISIFOIIUE OCHOBY JUIS
MOHMMAHUA CYI[HOCTH HAYYHOW KapTUHBI MHpa, NPEIACTaBICHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJBI, B3aUMOCBS35X YEJIOBEKa C MPUPOJHON Cpeaoi, O poiau
XUMUU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJYYEHUE HOBBIX 3HAHUM MO XHUMHH,
HEeoOXoAuMBbIE I OOBSACHEHHS HAOII0JaeMbIX IIPOLIECCOB M SBJICHHWM, IO3HABATEIHLHOM,
WH(GOPMAITMOHHON W YUTATEILCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIHLHOW PaOOTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEPaTypoM, JOCTYMHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(GOPMAaLIMOHHBIX TEXHOJIOTHUI;

uHTEpeC K OOYyYeHHI0O M TO3HAHMIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MPOEKTHOW U HMCCIEN0BATENbCKONW AESITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABICHHOCTH U YPOBHS 00YUYEHUS B HadbHEHIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO,
YCTAHOBKHM Ha 3J0pOBBI 00pa3 >KW3HU, OCO3HAHWE TIOCIEJACTBUNA W HENPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJICHUSI alKOrojsl, HAPKOTUKOB, KYypEeHHs), HEOOXOAMMOCTH COOIIOICHUS



npaBui 0e30MacHOCTH MpU OOpalleHMH ¢ XMMHUYECKHMMM BeEUIeCTBaMU B OBITY W peajbHOM
KHU3HU;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K MPAKTHUECKOMY M3y4eHHI0 Mpodeccuil U Tpyda pa3IndHOro poja, yBaXkeHHe K
TpyLy U pe3yjibTaTaM TPYJIOBOM [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHMS
MpPEeIMETHBIX 3HAHUW 10 XHMHH, OCO3HAaHHBIA BBHIOOP WHAMBUAYAIbHONH TPAaeKTOPHH
MPOJOHKEHHUST 00pa3oBaHUs C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHeuHONH MpoQecCHOHaIbHON AeATENIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJJallTUPOBATHLCS B MIPO(HECCHOHAILHON Cpeie;

6) 3x0/10rMYecKOro BOCIUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOIE KaK MCTOUHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMSI, TOHUMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro obOpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TCUXMYECKOMY 370POBbIO,
OCO3HaHHWE LIEHHOCTH COOJIIO/ICHUS TPaBUiI O€30MAaCHOTO MOBEACHUS MPU paboTe ¢ BElEeCTBAMU,
a TaK)Ke B CUTYyalUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJTy4daeMble NMPH H3YyYCHUH XUMHHU, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KaIOIIEN PUPOIHOM CPEeo, Uil MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI0OAJTBHOTO XapakTepa SKOJIOIMYECKUX MPoOJieM U MyTed WX pelieHHs
MIOCPEJCTBOM METOJIOB XMMHHU, IKOJIOTMYECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM 1 COLUAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampenMETHBIX pE3yJIbTaTOB BBIACISIOT 3HAUMMBbIE ISl (OPMHpPOBAHUS
MHPOBO33pEHHUsI OOIICHAYYHbIE TMOHATUS (3aKOH, TEOpHSs, MPUHIUI, THIOTEe3a, (akT, cUcTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM M3 3TUX MPEIMETOB (POPMHUPOBATH NPECTABICHUE O
LIEJIOCTHOW HAay4yHOW KapTHHE MHpa, U yHHUBEpCalbHblEe ydeOHble NEHCTBHUS (I103HABaTENbHbIE,
KOMMYHHMKATUBHbBIE, PETYJIATHBHBIE), KOTOpble 00ECHeurnBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY ITUIAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTe/bHbIE YHHBepcAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jiornueckue AeicTBHA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUs TPU OCBOCHHM 3HAHMIL:
pacKpblBaTh CMBICI XMMHMYECKHX HOHSTHUHA (BBLACNATH MX XapaKTEpHblE IPU3HAKW,
yCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMH MOHATUSMH), UCIIOJIB30BaTh MOHATUS Il OOBSICHEHUS
OTACTBHBIX (DAKTOB W SIBIICHWW, BBHIOMpAaTh OCHOBAaHUS W KPUTEPUU [UIA KIaCCUPUKAIIH
XUMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUil, yCTaHAaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBS3U
MeX1y 0OBEKTaMHU U3yUEHHUs, CTPOUTH JIOTUYECKUE pacCyK/IeHus (MHAYKTUBHbIE, eAyKTUBHBIE,
10 aHAJIOTHH), JAeNIaTh BHIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPHUMEHSTh B MPOLECCE MO3HAHUS MOHATUA (TIPEeIMETHBIE M MeTalpeIMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, MCIOJb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
IIPUMEHSIEMbIE B XMMHMH MOJIEJIbHBIE MPEACTABICHUS — XMMUYECKUH 3HaK (CMMBOJI 3JIEMEHTA),
XUMUYeckas (opMysia U ypaBHEHHE XUMHUYECKOW peakiuu — MpU peleHuH YydeOHO-
MO3HABATEJbHBIX 3a/lay, C Y4Y€TOM OTHX MOJEJIbHBIX MPEACTABICHUN BBIBISATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3Yy4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX pPEeaKlUi, BBISABIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBA3U U
MIPOTUBOPEYMS B U3yUaeMBIX MPOIECCcax U SIBICHUSAX.

Ba3oBble ucciegoBare/bCKue 1eHCTBHA:



yYMEHHE HCTOJIh30BaTh MOCTABICHHBIC BOMPOCHI B KAYeCTBE WHCTPYMEHTA MO3HAHHS, a
TakkKe B KadeCTBE OCHOBBI I (OPMHUPOBAHUS THUIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUECHHUECKHX
IKCIIEPUMEHTOB, YMEHHE HAOFOIATh 3a XOJA0M IPOIecca, CaMOCTOSTEIIEHO TIPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIUpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIeTIOBaHMs, COCTABIATh OTUET O MPOAEIaHHOM padoTe.

Padora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(HOPMALIUIO PA3TUIHBIX BHIOB
1 (OpM TIPEICTABICHHUS, TTOJTyIaeMyI0 U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIpPaBOYHBIE TIocoOWs, pecypchl HHTepHeTa), KpUTHYCCKU
OLIEHHUBATh MIPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE IPUMEHSTh Pa3IUYHBIC METOJIBI M 3aIPOCHI TIPH IIOMCKE B 0TOOpEe WHPOPMAITUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX IS BHITIONTHEHUS YUYEOHBIX U TO3HABATENbHBIX 3324
ONpeAeNéHHOro0 THIA, MPHOOpEeTeHHEe OmbIiTa B OOJACTH HCHOIB30BaHUS WHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIaJICHNE KyIbTYPOi aKTUBHOTO MCIOIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOATEIhHO BBIOMpPATh ONTHUMANBHYIO (opMy mpencTaBIeHUS
WH(GOPMAIIMA W WILTIOCTPUPOBATH PEIIaeMbIe 3a/adll HECIOXHBIMA CXEMaMH, JuarpaMmMmamu,
apyrumu popMamu rpaduku U IX KOMOUHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Ipollecce YYEeOHOHW U HCCIeI0BaTENbCKON
JEATELHOCTH WH()OPMAIIHIO O BIMSHHUH MPOMBIIINIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAaHCTIOPTA
Ha COCTOSIHHE OKPY KAIOIeH MPUPOIHON CPEIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOINpPOCHl (B XOJe auamora W (WiaM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoii TeMbl, (HOPMYJIHPOBATh CBOM TPEIIOKEHHS OTHOCUTEILHO BBITIOTHEHHS
MpEJI0KEHHOM 3a/1a4u;

YMEHHUS TPEJICTABIIATH MOMyUYECHHBIC PE3yIbTAThI TO3HABATEIBHOMN IEATEIHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlUI0 pPe3yJbTAaTOB BBIIOJHEHUS XHWMHUYECKOTO
JKCTepUMEHTa (71a00paTOPHOTO OMbBITA, JTAOOPATOPHOW PabOTHl MO KCCIICOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIeIOBATENILCKON NIEATEIHbHOCTH MPHU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3MIHHA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD), KOOPAMHAIMS COBMECTHBIX JICUCTBHMA, ONPEICICHHE KPUTEPUEB TI0 OIIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIBHO ONMPECISTh IEeJU JACSITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTh, BHIOMpATh
HaubOosnee d¢¢eKTUBHbIE CHOCOOBI pelieHHs Y4YeOHbIX UM TO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH alTOPUTM ACHCTBHIA TMPH
BBITIOTHEHUH 3aJaHUNl ¢ Y4ETOM TMONTy4YeHHs] HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yJIbTaTa 3asiBICHHOM IICIH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaraeMbIe B YCJIOBHH 33JIaHUH.

MHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB II0 OCBOCHHUIO O00S3aTCIIBHOTO COJICPIKAHUSA,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil pabouell mporpaMmoi, BBIAENIAIOT: OCBOCHHBIE



o0yyaroIMMHUCS Hay4yHble 3HAaHUS, YMEHHUS U CIOCOObI JeicTBui, cnenuduyeckue At
npeaMeTHol obnactu «XUMHSA», BUIBl ACSITEIBHOCTU IO IMOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyalHsIX.

K xoHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb c(hOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHUI:

o PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHM: aToOM, MOJICKYIJIA, XUMHUYECKUM

AJIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJAHOpOAHAs U
HEOJHOPOJ/IHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAasi M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas [0JiI XHUMHYECKOTO
3JIEMEHTAa B COEJMHEHHMM, MOJISIPHBIM O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIIATEIIHLHOCTh, CTETICHb OKUCIICHHS, XUMHUSCKasl PeaKius, Kiaccuurarus
peaKkuuii: peakiuu COeIMHEHUs, PEaKIui Pa3I0KEeHHs, peaKlIUK 3aMeIleHNUsI, PEaKuu
oOMeHa, 3K30- ¥ SHJIOTEPMUYECKUE PEAKIINH, TeIJI0BON 3((EKT peakuuu, 11po aTroma,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTalb, paalyCc aromMa, XMMHUYECKas CBS3b,
MOJIIpHAasl M HEMOJIIpHasl KOBaJIGHTHAs CBS3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 1011 BellecTBa (IIPOLIEHTHAs KOHIIEHTPAIIKsI) B pACTBOPE;

. HIUTIOCTPHUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH W INPUMCHATE OTHU

MIOHATHS IIPU ONMCAHUM BEIIECTB U UX NIPEBPALICHUN;

@ uCII0Ib30BaTh XUMHUYCCKYIKO CHMBOJIMKY JJII COCTaBJICHUA (bOpMy.]'I BCIICCTB H

YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

o OIpPCACIIATEL BAaJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX, CTCIICHb

OKHCIIEHUSI DJIEMEHTOB B OWHApPHBIX COCOUHEHHSIX, MPUHAICKHOCTh BEIIECTB K
omnpeneaéHHOMY KJIacCy COCIMHEHHH 1o (opmynaM, BHJI XUMHYECKOW CBSI3U
(KoBaJieHTHAsl U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSIX;

@ packpeiBath cMbich [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH

MOHUMaHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT HX
nosnioxeHuss B Ilepuonuueckoi cucteme, 3aKOHOB COXPAHEHHMS] MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHAa ABOTaJipo;

@ omnuceBaTh M XapakTepusoBaTh TabnauuHyo ¢opmy Ilepuonnueckoil cucTembl

XUMHUYECKUX DJIEMEHTOB: pazNuyaTh MOHITHS «TJIaBHas MoArpynmna (A-rpynma)» u
«moboynass monarpynmna (b-rpymma)», mameie u Oonbline MEPHOIbl, COOTHOCHUTH
0003HAYEHHS, KOTOpbIe UMEIOTCs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
sanemenToB /[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsAl sjapa, oOIee 4YHUCIO DJIEKTPOHOB H
pacnpesesieHne UX M0 IEKTPOHHBIM CII0SIM);

o I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHYECKUE DJIEMCHTBI, HCOPraHUYECCKNE BCIICCTBA, XUMHUYCCKHUEC

peakmuu (IO YHCIY W COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILIOBOMY

dbdexry);



@ Xxapaktepu3oBaTh (OMHCHIBATH) OOIIUE XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX

KJIACCOB, IOATBEP)KJAs  ONMCAHWE IpUMEpaMU  MOJIEKYJSIPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

o IMIPOIrHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHMOCTH OT MX KadyeCTBESHHOI'O cocCTaBa,

BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/H‘/i B Pa3JIMYHLBIX YCIIOBUAX,

@ BLIUNCITH OTHOCHUTCIIBHYIO MOJICKYJIIPHYHO U MOJIAPpHYIO MAaCChl BEIIECTB, MAaCCOBYIO

JIOJTF0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHUs], MACCOBYIO JIOJIIO BELECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOHN peakliuu;

. MNPUMCHATE OCHOBHBIC OIICpaluu MBICITUTEIbHON JACATCIIBHOCTH — aHaJIu3 WU CHHTEC3,

cpaBHEHHUE, 0000IIeHNEe, CUCTEeMATH3AINI0, KIACCU(PUKAIINIO, BBISIBJICHUE MPUUYUHHO-
CIIICTBEHHBIX CBSI3€H — JUIS M3yYEHHUS CBOWCTB BEIIECTB M XMUMHUYCCKHUX PEaKIUH,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HaHWsI  —  HaOJIoJeHHue,  HM3MEpeHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasbHBIM U MBICICHHBIN);

@ ciicI0oBaTh IpaBuJIaM IIOJIb30BAHUA XUMHYECKOM HOCYﬂOﬁ n J'Ia60paTOpHBIM

o0opy/loBaHUEM, a TaKKe IpaBUJIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU IO BBIITOJTHCHUIO na60paT0pHI>Ix XUMHUYCCKUX OIBITOB IO IMOJIYUYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOJOpPOAAa M KHCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB € OMPEACIEHHON MacCOBOM A0JIEd PACTBOPEHHOTO BEUIECTBA, IJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE IKCTIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETOUueH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, (heHomdTaaenH, METHIOPaHX U IpyTHe).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y 00YHYaIOIINXCSI YMEHUI:

. PaCKpbIBaTh CMBICII OCHOBHBIX XWUMHYCCKUX MOHATHH: XUMHWYSCKUHN 3JIEMCHT, aTOM,

MOJIEKYJIAa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCT,
JJIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUYECKass peaklus, XUMHUYECKas
CBSI3b, TETUIOBOM A(PPEKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOIIHTEHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAsl IUCCOLMAIUs, pEeaklud HMOHHOIO OOMEHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE pPEaKLUH,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHMCJICHHE M BOCCTAHOBJIEHUE, aJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(KoBaJIeHTHasl, HWOHHAas, METaJUIM4ecKas), KpUCTaIM4ecKas pemérka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peakluH, MPEeAcIIbHO JOIyCTUMAs
koHueHTpauus [IIK Bemectsa;

@ WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHX IOHATHUH U NPHUMEHATH 3TH
MIOHATHS IIPU ONMCAHUM BEIIECTB U UX NIPEBPALCHUN;

@ UCNOIb30BaTh XUMMUYECKYIO CHUMBOJMKY JJs COCTaBiI€HHUA (HOpPMYJd BELIECTB MU
YPaBHEHUN XUMUYECKHUX PEAKIIUI;

o OIPCACIIATE BAJCHTHOCTb M CTCIICHB OKHUCJICHUA XHUMHUYCCKHUX 3JICMCHTOB B

COCAUHEHUAX Pa3jIMYHOIO COCTaBa, NPUHAIJIEKHOCTH BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUN 1o (QopMmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAsl, HOHHAS,



METaJUIn4YecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsyl MOHA IO XHUMHYECKOM
dbopmyIe, xapakTep cCpeasl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCTUHEHWH, THII
KPUCTAJUIMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

PaCKpbIBaTb CMbLICII HepI/IOI[I/ILIeCKOFO 3aKOHa I[ n. MeHz[eneeBa U ACMOHCTPUPOBATH

€ro NMOHMMAaHWE: ONMHUCHIBATh W XapaKTepHU30BaTh TaOIM4IHy0 Gopmy [leprnonndaeckoit
CHCTEMBbl XMMHYECKHX 3JICMEHTOB: pa3jnyarh IMOHATUS «rJiaBHas moarpynmna (A-
rpynma)»y u «mobounas moxarpymnma (b-rpymma)», maneile u OONbIIME TEPHUOIBI,
COOTHOCUTh O0OO3HAYeHHs, KOTOpbIE HWMEIOTCS B TEPUOAUYECKON Tabnwie, ¢
YHCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsia sipa, ooIIee YMCIIo IIEKTPOHOB M PaCTIpeIeTICHHE WX TI0 SJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIUME 3aKOHOMEPHOCTH B W3MCHEHHUU CBOHCTB DJJIEMEHTOB H UX
COCJIMHEHU B Mpe/enax MajblX MEePHOA0B U TIABHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJ'IE[CCI/I(I)I/II_II/IpOBaTB XUMHYCCKUC DJICMCHTBI, HCOPIraHUYCCKNEC BCUICCTBA, XUMUYCCKUC

peakuuu (M0 YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHUS XUMUYECKHUX dJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIMEe M crheuuduueckue XHUMHUYECKHE CBOMCTBA

IIPOCTBHIX U CJIOKHBIX BEIIECTB, TOATBEPKAAsl ONMUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHU! COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTAaBJIATb YPAaBHCHUA BHGKTPOHHTquCKOﬁ Jucconmanum KUCIOT, IHGJ'IO‘IGI‘/'I u COHCﬁ,

MIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, YpaBHEHUS peaKluid,
MOATBEPKJAIOIINUX CYLIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpbIBaThb CYIIHOCTb OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ oCcpecaACTBOM

COCTAaBJICHHUSA 3JICKTPOHHOT' O OajaHca 3TUX peaKLIPIﬁ;

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHA, BO3MOXKHOCTHU

MPOTCKAHUA XUMHUYCCKUX HpeBpaIIIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;

BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacCChl BEIIECTB, MAaCCOBYIO

JOJTF0 XUMUYECKOTO 3JIEMEHTa 10 (OopMyJie COeAMHEHHs], MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKON peakiui;

coOmogaTh TpaBuja IOJB30BAaHMA XHMHUYECKOH TMOCyIoH u  JabopaTOpHBIM

o0opy/loBaHUEM, a Tak)Ke MpaBWiIa OOpalIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUHUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TMOTYUYEHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MMpOBOANTL PCAKIHNH, ITOATBCPIKAAOIINC KauyeCTBEHHBLINA COCTaB Pa3IMIHbIX BCHICCTB!:

pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOoMHI-, HMOIWI-, KapOoHat-, ¢ocdar-,
CHUJIMKAaT-, cym,(baT-, TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUA W HWOHBI MH3YUCHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECCTB;



[ ) MNPUMCHATH OCHOBHBIC OIICpalnn MBICTIUTEIbHOM JACATCIIBHOCTH — aHaJIu3 WU CHHTC3,

CpaBHEHHE, OOOOIIEHUE, CUCTEMAaTH3alMi0, BBIBIECHUE MPHUYMHHO-CIIEACTBEHHBIX
CBS36M — A1 M3Y4YEHMs CBOMCTB BELIECTB M XUMHUYECKUX PEAKLUMH, €CTECTBEHHO-
Hay4YHbIE METOJbl T[O3HaHWS — HaOJIOJeHUe, U3MEepeHHe, MOEITUPOBAaHMUE,
AKCIIEPUMEHT (peabHbIil U MBICICHHBII).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KosunyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JyeKkTpoHHbIE (HU(pPOBbIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasusre IpakTirieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. IleppoHayajbHble XUMHYECKHE MOHATHS
XuMmusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 6 0 > bubnuorexa [JOK

) IIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢

YEeJIOBEKA

12 BemectBa 1 xuMmmuueckue 14 | 0 bu6mmoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Paspnen 2. BaxkHelluye npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB
71 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnuoreka [IOK

) 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kucnorax ] 0 1 bubnuorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 4 0 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 12 1 1 bubmuoreka [JOK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUM

[leproauueckuii 3aK0H U

31 [Tepuoanueckas cucrtema 6 0 0 bu6mmoreka [JOK
' XUMHUYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
3.2 XuMu4yecKas CBS3b. 9 1 0 bu6mmoreka [IOK

OKHUCIIUTEILHO-

https://m.edsoo.ru/7f41837¢




| BOCCTAHOBUTCIILBHEIC PCAKIINN

Hroro no pazgeny 15 Bubmaorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 Eubmiorexa TOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIACC

KoJunuecTBo yacos DJIEeKTPOHHbIE
Ne /it HaumeHoBanue pasneioB U TeM Kontpoabnbie | TMpakTaueckue (uudposeie)
MPOorpamMmmMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. BemecTBo 1 XUuMHYeCKHe peakumn
[ToBTOpEeHME U yriayOneHne 3HaHuH bubmuoreka [JOK
1.1 5 0 0
OCHOBHBIX Pa3JieJIOB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 3 0 0 bubnuorexa [IOK
' peakLmii https://m.edsoo.ru/7f41a636
13 DNIEKTPOUTHYECKAS JUCCOIHALIHS. 3 1 1 bubnnoreka [JOK
' XUMHUYECKHE PEAKIIUY B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Pasznen 2. HemeTaJJIBI M HX COeTHHEHHS
71 OO61mas xapakTepUCTHKa XUMUYECKUX 4 0 1 bubnunorexa [JOK
] anemMeHTOB VIIA-rpynmsl. I'agoreHst https://m.edsoo.ru/7f41a636
22| smeenros ViApymes Ceparn et 6 0 0 Bumiorera LIOK
' py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepuCTUKa XUMHUECKIX
bubmnoreka IIOK
23 aneMeHTOB VA-rpynisl. A30T, Gpocdop u ux 6 0 1 htps://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmnoreka [IOK
2.4 BneMeHTVOB IVA-rpynnel. Yriepon u 10 1 2 hitps://m.edsoo ru/7f41a636
KPEMHHU U UX COETUHEHHUSI
Hroro no pazgeny 26
Pasnen 3. MeTa/uibl M HX COeIMHEHUS
. bu6mmoreka [JOK
3.1 O6me CBOACTBA METAILIOR 4 0 0 https://m.edsoo.ru/7f41a636
. bu6mmoreka [{OK
3.2 Baxneimme MeTaIel 1 UX COSINHEHUS 16 2 2 hitps://m edsoo /7412636




Hroro no pasneny

20

Pasznea 4. Xumus U oKpyskamomas cpeaa

4.1 BemiecTBa 1 MmaTepuanbl B AKU3HU YEIOBEKA 3 bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
HasBauue mojayJist
PeszepBHOE Bpemst 3 buGmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68




IHOYPOYHOE IIJIAHUPOBAHHUE

8 KIIACC
KoJsn4yecTBo 4acoB
DJIEeKTPOHHbIE
Ne A-ayautop Hdara
nugposbie
n/ Tema ypoka Bcer | HrIC; Kontpoabubl | IlpakTuuecku | H3y4YeHH
o0pa3oBaTejibHbIE
n 0 C- e padoThbI e padoThbl |
pecypchl
CaMOCTOSITCIIbHBI
e
Huctpykrax o Th. A
Hpe):[f/[}éT xumuu. Poib bubmorexa [JOK
1 0 0 https://m.edsoo.ru/ff0d210
XUMUH B KU3HH YEIOBEKA. .
Tena u BemecTna. ~
[TonsiTue o merogax C Bubmaorexa LIOK
1 0 0 https://m.edsoo.ru/ff0d227
MMO3HAHUS B XUMHH. .
[IpaxTuyeckas padora Ne 1 A
«IIpaBuna paboThI B
1a00paTOPUH U IPUEMBI
06pa§1eH II; gc P bu6mmorexa [{OK
1 0 1 https://m.edsoo.ru/ff0d23d
1a00paTOPHBIM .
000pyTI0BaHUEM. -
HaGmronenus 3a ropsimmeit
CBEUEC.
C bubnuoreka [JOK
HucThie BemecTsa 1 0 0 https://m.edsoo.ru/ff0d2a6
CMeECH. c
[IpakTrueckas padborta Ne 2 A
<<1£)213I16J16HI/16 cﬁeceﬁ (Ha Brbmrorexa HOK
1 0 1 https://m.edsoo.ru/ff0d28c
MIpUMEPE OYUCTKU 3
MTOBAPEHHOM COJIHN)». -
C Bbubnuoreka [JOK
CrocoOrt pasaencrm 1 0 0 https://m.edsoo.ru/ff0d26¢

cMecen.

a




ATOMHO-MOJIEKYJISIPHOE

bu6mmoreka [IOK

7 https://m.edsoo.ru/ff0d2d5
yYCHHE. 0
XUMHYCCKUEC DIICMCHTBHL. bubnnoreka [IOK

8 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XHMHYECKHX 3JIEMCHTOB. 8
3aKOH TOCTOSIHCTBA
COCTaBa BEIIECTB. Bbubnuoreka [JOK

9 Xumuueckas popmyia. https://m.edsoo.ru/ff0d2ea
BanenTHocTs aTOMOB e
XUMHUYCECKUX DJICMCHTOB..
Coctanserme gopuys o BuGamorera 11OK

10 https://m.edsoo.ru/ff0d523
Onpenenenne 0
BaJICHTHOCTH 110 popMmyIIe. ~
OtHocuUTeNIbHAsE aTOMHAs bubnuoreka [JOK

11 Macca. OTHOCUTETbHAS https://m.edsoo.ru/ff0d323
MOJICKYJIIpHAst Macca. c
MaccoBas 1075 bubnnoreka [IOK

12 XUMHYECKOI'0 JICMEHTA B https://m.edsoo.ru/ff0d350
COCIMHCHHH. c
duznveckue u bubnauotexa [[OK

13 XUMHYECKHUE SIBICHUS. https://m.edsoo.ru/ff0d37f
XUMUYeCKasi peaKIvsl. a
[Ipu3naku u ycinoBus bubnnorexa HOK

14 MIPOTEKAHUs XUMUYECKHUX https://m.edsoo.ru/ff0d3al
peaKIui. 6
3aK0oH COXpaHEHUsI MaCChl bubnmnorexa [JOK

15 BEIECTB. XMMHUYCCKHUE https://m.edsoo.ru/ff0d3b8
ypaBHEHHSL. 8

bu6mmoreka [IOK

16 | M:B.Jlowmonocos — httns://m.edso:)_.[ru/fde40c
YAEHBIN-IHITUKIIOTICTUCT. 4

17 Krnaccubukanus bubanoreka [JOK




XUMHYECKUX PEaKIUi

(coenuHenus, https://m.edsoo.ru/ff0d3£3
pasIoKeHus, 3aMeICHNS, 4
oOMeHa).

Brruucnenust macchl bubnuoreka [JOK
18 BEIIIECTBA 10 YPAaBHEHUSIM https://m.edsoo.ru/ff0d570
XUMHUYECKHUX PeaKIuil. 8
Konrtponsnas padora Nel bubnumoreka [IOK
19 o teme «BemectBa u https://m.edsoo.ru/ff0d429
XMMHUYECKUE PEAKIIUI. 0
O0600meHne 1
CUCTeMaTH3aIHsI 3SHAHUHUIIO Bubmaorexa HOK
20 . https://m.edsoo.ru/ff0d2a6
teme “BemectBa u .
XUMUYECKHUE PEaKINK. ~
AKP Nel. Bozmgyx —
cMech ra3oB. CocraB bubnuoreka [JOK
21 Bo3ayxa. Kucinopon — https://m.edsoo.ru/ff0d448
AJIEMEHT U TIPOCTOE e
BemecTBo. O30H.
du3nyecKue u
XHMHYECKHE CBOMCTBA bubmuoreka [[OK
22 KHUCIIOpoJa (peakiuu https://m.edsoo.ru/ff0d461
OKHCJICHUS, TOPEHNUE). 4
[TonsTre 06 OKCHaaXx.
CriocoOsI moTydeHus
KHCJIOPOJIa B Jza6opaTopI/H/I bubmorexa [IOK
23 https://m.edsoo.ru/ff0d497
Y TIPOMBIIIUICHHOCTH. a
IIpumenenne kucioposa. B
24 Tennosoii s ekt bub6mmoreka [IOK

XUMHYECKON pEaKInu,
MOHSTHE O
TEPMOXUMHYECKOM
YpPaBHEHUH, IK30- U
SHJIOTEPMUYECKUX

https://m.edsoo.ru/ff0d479
0




pEAKLIHSIX.

[TpakTrueckas padora Ne 3
1o teme «Ilonyuenue u

but6mmoreka [{OK

25 https://m.edsoo.ru/ff0d4ae
cobupaHue KUCIOPO/a, )
V3YUYEHHE €T0 CBOWCTBY. =
Tonnupo (HedTh, yroiab 1
METaH). 32(11"p§;HeIzI/Ie Bubmaorexa LHOK
26 https://m.edsoo.ru/ff0d4c4
BO3/1yXa, CIIOCOOBI €T0 a
IpeIOTBPAICHUSL. -
Bonopon — aneMeHT u bu6mmoreka [IOK
27 MIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4dd
HaxoxieHue B mpupoje. 0
duznueckue n
. bubnnoreka [IOK
pg | XuMMHCCKHC cBoucTBa https://m.edsoo.ru/ff0d4dd
Bozmopona. [Ipumenenue 0
BOJOpOJA. B
ITousiTue 0 KUCIOTax U bubmmorexa LIOK
29 https://m.edsoo.ru/ff0d50d
COJISIX. )
bubnuoreka [JOK
30 Cnoco6E notyerns https://m.edsoo.ru/ff0d4dd
BOJIOpPO/Ia B JIAOOpATOPHH. 0
ITpaktrnyeckas padora Ne 4
Hcl>3 TeMe ((HOJ'IyII)ICHI/Ie u Brbnrorexa HOK
31 https://m.edsoo.ru/ff0d4{4
coOupaHue BOAOPOJA, )
HU3YyYEHHUE €0 CBONCTBY. =
bubnnoreka [IOK
32 Komraecrso Bemectsa. https://m.edsoo.ru/ff0d542
MomnsipHas macca. o
. " bubmuoreka [JOK
33 Monapeiii 065Eu rasos. https://m.edsoo.ru/ff0d570
3akoH ABOTrajapo. ]
34 Brrunciaenus o0néma, bub6mmoreka [IOK

KOJINYCCTBA BCIICCTBA Ira3a

https://m.edsoo.ru/ff0d55a
0




10 €T0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA HITU
00BEMY.

duznueckue n

bub6nmoreka [JOK

35 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIbI. a
. bubnauotexa [[OK
CocTaB OCHOBaHHH.
36 https://m.edsoo.ru/ff0d59e
[TonsTre 06 UHAUKATOpAX. )
[IpakTnueckas pabora Ne 5
o Teme «IIpurorosnenue
PACTROPOR f bu6nmoreka [JOK
37 . . . https://m.edsoo.ru/ff0d5eb
onpeeaEéHHON MacCOBOM .
JI0JIEN paCTBOPEHHOIO -
BCIIIECTBAY.
Boga kak pacTBopuTEh.
Hacpimennsie u bubmmoreka [JOK
38 HEHACBIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b4
MaccoBas J10715 BelllecTBa 0
B PacTBODE.
OKcHabI: COCTaB, bubmnoreka [IOK
39 Kiaccudukanmys, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa. e
[TonyueHne U XUMUYECKHE
CBOI7IYCTBa KHCJIOTHBIX Bubmorexa [IOK
40 ’ https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM(OTEPHBIX .
OKCHJIOB. -
OcHOBaHUS: COCTaB, bubnuoreka [JOK
41 Kjaccupukanus, https://m.edsoo.ru/ff0d67¢c
HOMEHKJIATypa. a
bubnmoreka [JOK
IlonyueHne u XUMHUIECKIE
42 vy N https://m.edsoo.ru/ff0d67¢
CBOMCTBa OCHOBaHUI .
43 KucnoTsr: cocras, but6mmoreka [JOK




KJ1accupuKanus,
HOMEHKJIATypa.

https://m.edsoo.ru/ff0dfee2

HOJIy‘-IeHI/IC U XUMHNYCCKHUEC

bubnmoreka [JOK

44 CBOMCTBA KHCIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpenaue):
HOMGH(KJII)afypa )CHOCOGLI Bubmorexa LTOK
45 ’ https://m.edsoo.ru/00ad94
HOJ‘IY‘IGHI/IH, XAMUYECKHE 74
CBOIICTBA.
I'emermueckas CBI3b
MEXTy KIIACCAMMU bub6mmoreka [IOK
46 https://m.edsoo.ru/00ad9a5
HeopraHqu:CKHx 0
COCIMHCHHI.
[IpakTuueckas padora No
6. Pemienue
JKCIIEPUMEHTAIBHBIX bubnnorexa [IOK
47 https://m.edsoo.ru/00ad9b
3a7a4 1mo reme « OCHOBHEIC 7o
KJIaCChl HEOPTAaHUYECKUX
COCIUHCHHI.
O06001IEeHue 1
CUCTEMAaTH3allus 3HAHUIIIO bub6mmoreka [IOK
48 TeMe “OCHOBHBIC KJIaCChI https://m.edsoo.ru/ff0d634
HEOPraHMYECKUX 2
COCTUHEHUN .
o
e BrEmorera 10K
49 https://m.edsoo.ru/00ad9el
KJIaCChl HEOPTAaHUYECKUX a
coeqruHeHnn". -
Pemenue pacueTHbIx 3a1a4 butmmoreka [{JOK
50 110 ypaBHEHUSIM https://m.edsoo.ru/00ad9cb
XUMHAYECKHUX PEaKITnil. 2
51 AKP No2. [TortbrTkm bu6mmorexa [{OK

KJIaCCU(PUKAIIUU
XUMHUYECKHUX DJIEMEHTOB.
[lepronyeckuii 3aKOH U

https://m.edso0.1ru/00ad9ff
a




[Iepnoanueckas cucrema
XMMHYECKHUX IJIEMEHTOB
J.N.Menneneena.

[lepuonpl, rpymnimsl,

bu6nmoreka [JOK

52 https://m.edsoo.ru/00ada52
MOATPYTITIHIL. .
Ctpoenune atomoB. CocTaB Bubmiorexa LJOK

53 https://m.edsoo.ru/00ada34
aTOMHBIX sifep. M30TomslL. 5
CtpoeHue 31eKTPOHHBIX
000JI0YEeK aTOMOB bu6mmoreka [IOK

54 9JIEMEHTOB https://m.edsoo.ru/00ada6b
[Tepronnueckoit cucTemsl c
J. 1. MeHneneena.
XapaKTepucTuka
XAMHUYECKOI0 JIEMEHTA 110 bubmmoreka [[OK

55 €ro MOJIOKEHHUIO B https://m.edsoo.ru/00ada82
[Mepuoanyeckoii cucreme 4
J. . Menneneena.
3HayeHue
[Tepronuueckoro 3akoHa Bumorexa LIOK

56 JUUT ASBUTHA HAYKH 1 https://m.edsoo.ru/00ada96
npaktuku. J. . .
MeneneeB — y4€HBbIH, -
TeJIaror ¥ TPaXKTaHMH.
DNeKTPOOTPULIATETLHOCTh bubnmnoreka [JOK

57 aTOMOB XMMHUYECKHUX https://m.edsoo.ru/00adaab
DJIEMEHTOB. 8
Honnas xuMmuueckas Bubmiorexa IJOK

58 https://m.edsoo.ru/00adac3
CBSI3b. 4
KoBanentnas nonsipas u bubnnoreka [JOK

59 HETOJIIPHAs XUMUYECKas https://m.edsoo.ru/00adaab

CBA3b.

9




MeTammaecKas C bu6mmoreka [IOK

60 1 https://m.edsoo.ru/00adaab
XUMHYECKas CBS3b. ]
TIpoMeKyTouHas A bubnnoreka [IOK

61 1 https://m.edsoo.ru/00adb4
aTTecTaIusl. 36
O6o06meHNe U C
CI/ICTCII\I/IIaTI/BaLII/IH 3HAHUM Bubmiorexa LIOK

62 " 1 https://m.edsoo.ru/00ada52
no Teme " XuMudeckas c
CBS3b". c
AHanu3 IpoMeKyTOUYHOU A bubnnorexa [JOK

63 arrectanuu.-CTeneHb 1 https://m.edsoo.ru/00adae2
OKHCIICHHUSL. 8
OKuCIUTETBHO- C bubmuoreka [[OK

64 BOCCTaHOBHUTEIIHHBIC 1 https://m.edsoo.ru/00adb0
pEaKIvH. 76
o T — A but6mmoreka [JOK

65 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEJIH. 76
O06o06mIeHuE U C
CHCTEMAaTU3allHisI 3HAHHI bubnuoreka [JOK

66 110 Teme “OKHCIUTEIBHO- 1 https://m.edsoo.ru/00adb3
BOCCTaHOBHUTEIIbHbBIE 3c
peakuuu’.
Pemenne pacdyeTHbIX 3a1a4 A bubnnorexa [IOK

67 10 YpaBHEHUSIM 1 https://m.edsoo.ru/00ad9cb
XUMHUYECKHUX PeaKIuil. 2
Pemenue C bubmuoreka [JOK

68 MPaKTUKOOPUEHTUPOBAHH 1 https://m.edsoo.ru/ff0d61¢c
BIX 3a/1a4. 6

OBIIEE KOJIMYECTBO 68 A-34
YACOB I10 ITPOT'PAMME C-34




9 KUIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
No ara u@posBbie
Tema ypoka Kontpousnsie | IIpakTnueckue A unpp
n/n Bceero u3yuyeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchl
HNuctpykrax o Th. [lepronnueckuii
3akoH. [lepuoanyeckas cucrema
1 XHMHUYECKUX djeMeHToB /I, 1. 1 0 0 bubnuoreka [JOK
MenpeneeBa. 3aKOHOMEPHOCTH https://m.edsoo.ru/00adb59¢
M3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB.
Knaccudukanmst 1 HOMEHKIaTypa bubnmnoreka [JOK
2 1 0 0
HEOPTraHWYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
3 Buabl XUMHUECKON CBSI3U U THUIIBI 1 0 0 bu6nuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
4 Kaccudukanmst XuMuaecKux 1 0 0 bubmuoreka [JOK
peaKkuuii o pa3JIMYHbIM MPU3HAKAM. https://m.edsoo.ru/00adbcb0
TermoBoi 3(pPEeKT XUMUYECKUX
5 €aKIni Pe?u(gﬁne 3a7a4 o 1 0 0 Bubnoreka HOK
p ) https://m.edsoo.ru/00adb6b6
TEPMOXUMHYECKUM YPaBHEHUSIM.
[ToHsITHE O CKOPOCTH XMMUYECKOM
6 eaKIuu HOHSII?FI/IG 0 TOMOI'€HHBIX U 1 0 0 bubmiorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX.
[TonsiTe 0 XUMUYECKOM PAaBHOBECHH.
@DaxTOopHl, BAUAIOLINE HA CKOPOCTh bub6muoreka [IOK
7 . 1 0 0
XUMHUYECKOU PEAKLIUU U TTOJIOKEHHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PABHOBECHS.
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [JOK
8 1 0 0
peaKIuu. https://m.edsoo.ru/00adcade
Teopust 3nEKTPOITUTHYECKON
9 ,Z[I/ICEOLII/IaL[I/II/IpCI/IHLHBIe U ci1a0bIe 1 0 0 bubmuorexa IJOK
' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI.
10 HoHHbIE YypaBHEHUS PEAKLIUN. 1 0 0 bubamnoreka [JOK




https://m.edsoo.ru/00add448

XMMHUYECKUE CBOMCTBA KUCIOT U

bu6nunoreka [JOK

11 OCHOBaHUII B CBeTevl'IpeI[CTaBJ'IeHI/II/I 00 httos://m.edsoo.ru/00add5dS
AIEKTPOJIUTUYCCKOMN AUCCOLIMALINH. AEDS.M.EAS00.TURZAAC A8
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE

12 MpeACTaBICHUH 00 Enbmiorexa TOK

pel o https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOIMALINH.
13 ITousaTue o ruapoIn3e coaei bubmmoreka [IOK
AP ) https://m.edsoo.ru/00add9d4

14 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaktrueckas padora Ne 1.

15 «I?CH_IGHI/IC 3KCH];; NUMEHTAJIBHBIX bubnnorexa LIOK

p https://m.edsoo.ru/00addbfa
3a7au.
Kounrpoannas padora Nel o teme
16 «3J‘Ie£[ OJ'II/ITI/I‘IE::CKaSI HCCOLIanusg bubmiorexa [JOK
P A AL, https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX).
AKP Nel. O0mas xapakTepucTuka
17 TraJIoT€HOB XII/II-IMI/I‘IC(IJOKI/IC CII)SOfICTBa Ha bubanorexa [IOK
) https://m.edsoo.ru/00addfe2
pUMepe XJopa.
XiopoBonopon. CoysgHas KUCIoTa
18 XHME%CI?HE cﬁoﬁCTBa OJI ‘-IGHI/IG, bubmiorexa IJOK
i y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE.
IIpakTuueckas padora Ne 2 o teme
19 «I_P}OJ'I YyeHHE COI?IHHOﬁ KHUCJIOTBI bubmmoreka [IOK
y . N ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONCTBY.
Brruncienus nmo ypaBHEHUIM
20 XUMHUYECKUX eal}gpnﬁ €CIIU OJIUH 13 bubmiorexa LIOK
peaximH, A https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE.
OO01mas xapakTepPUCTHUKA DIIEMEHTOB
21 VLAIiI-r HELI CI; a: HaX0KJIEeHHUE B bubanorexa [IOK
py o pa: a https://m.edsoo.ru/00ade64a
IPUPOJIE, CBOMCTRA.
2 CepoBosopo/i, cTpoeHue, (hu3ndeckue bu6mmoreka [{JOK

1 XUMHUYECKHE CBOMCTRBA.

https://m.edsoo.ru/00ade802




Oxcup cepsl [V. CepHucras kuciora

but6mmoreka [{OK

23 1 €€ COJIU. https://m.edsoo.ru/00ade64a
Oxcun cepnl VI. CepHast KuCloTa,
24 (bI/ISI/IfI[eCKFI)/Ie u XI/IMI/II)‘IGCKI/IG CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE.
75 Conu cepHOM KUCIIOThI,KaueCTBEHHAS
peakiys Ha CyJab(]aThl.
[TpoMbIIeHHBIH CIOCO0 TTOTyYeHuUs
CEpPHOM KHUCJIOThl. XUMHUYECKOE
2% 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl bubnuoreka [JOK
COCMHEHUSIMU cepbl. Beruucnenue https://m.edsoo.ru/00adec8a
MacCOBOM J0JM BbIXOJa MPOIYKTa
peaKIuu.
OO6m1ast xapaKTepUCTUKA SJIEMEHTOB
27 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B TIpupoze, Gpu3nvecKkne u https://m.edsoo.ru/00adeca6
XUMHYECKHE CBOMCTBA.
AMMHaK, ero (pu3NYECKUEC U
28 XUMHUUYECKUE cq];oﬁcma MOJTy4YEeHHUE U bubmmorexa LIOK
> https://m.edsoo.ru/00adf004
MIPUMEHEHUE.
[TpakTuaeckas padora Ne 3 mo Teme
29 «I%onyquHe al\fMHaKa HU3y4YEHHUE €ro bubnnorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY.
30 A3oTHas Kucnora, e€ Gu3ndecKue u bu6nunoreka [JOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Conu a30THON KHUCTIOTHI.
MuHepanbHbIe YA0OpEHUSI.
31 XHMHEecxoe 3a}1,"?»13§eHHe bubmiorexa LIOK
. https://m.edsoo.ru/00adf518
OKPY>KaloIen cpeibl COeTMHEHUSIMU
a3oTa.
dochop. Oxeun pochopa (V) u
3 dbocdopras kuciora, pocdarsr: bu6mmoreka [{JOK

¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
MIOJIyYEHUE, IPUMEHEHUE.

https://m.edsoo.ru/00adf68a




Yraepon, pacipocTpaHEHUE B

bubmuorexa [JOK

33 npHpoze, buznyecKrue 1 XUMUYECKHe htps://m.cdsoo.ru/00adfdc
CBOMCTBA.
Oxkcunpl yriaepoja, ux pu3ndeckue u
34 XHMHUYECKHUE CBOUCTBA. bubmuoreka [JOK
DKOJIOTHUECKHUE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHBIC ¢ OKCHJIOM yriepoja (IV).
35 VYronbHas KUCIOTa U €€ COJIH. buGnnorexa LIOK
https://m.eds00.1ru/00ae006¢
[IpakTuueckas pabora Ne 4 o teme
"[losrydyeHne yriekucioro rasa. bubmuoreka [IOK
36
KauecTBenHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
HOH".
[TepBoHavanbHBIC TOHATHS 00
37 OplleI/I‘leCKI/IX BEIIIECTBAX KakK O bubnmorexa LIOK
https://m.edsoo.ru/00ac054¢
COCIMHEHMSIX YTIIepOJIa.
38 Kucnoponoconepxkaniue bubnuoreka LIOK
OpPraHuYeCKUe COEAUHEHUS. https://m.edsoo.ru/00aelae8
39 Kpemnunii u ero coequHeHus. Bubmnorexa HOK
https://m.eds00.ru/00ae080a
40 O6o001meHre 3HaHUH 110 TeME bubnuorexa [JOK
"HeMeTanabl U UX COETUHEHUS". https://m.edsoo.ru/00adec8a
[TpakTnueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeEME bubmuoreka [IOK
«BaxxHeinme HeMeTaJlTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHECHHUS.
KonTpoasHnas padora Ne2 o teme
42 «Bancgeﬁume H[e)MeTaHHBI U UX Bubmiorexa IIOK
https://m.edsoo.ru/00ae0el8
COCIMHECHHUS.
AKP Ne2. O6miast xapakTepucTHKa
MeTaJUI0B. MeTtajuinueckas CBs3b U BuGmorexa LIOK
43 MeTaJUIMYeCcKasi KpUCTaUINIecKast

pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB.

https://m.edsoo.ru/00ael03e




XUMHUYECKHE CBOMCTBA METAJLIOB.

bubmuorexa [JOK

44 9HeKTpOXHIY,quCKHH A https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB.
OO6mmme crmocoOb! MOTyYSHUS
MeTaioB. CiiaBel. BeIauciIeHHS 110
45 YPaBHEHUSAM XUMHUYECKUX PEaKIUi Brbmrorexa LIOK
’ https://m.eds00.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

46 [TonsiTHE 0 KOPPO3UU METAIIOB. bubmorexa ITOK
https://m.edsoo.ru/00ac1278
bu6nuoreka [JOK

47 Illeno4nbic METaIBI. httns://m.edsogru/Oan14b2

48 Okcubl ¥ TUIPOKCUIBI HATPUS U bu6mmoreka [{JOK

Kanusl. https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENIBLHBIC METAIIIBI — but6mmoreka [JOK

KaJIbIINi 1 MarHui. https://m.edsoo.ru/00ael5e8
50 Baxueiinme coeIMHEHNS KaJIbIINS. bubmmoreka [IOK
https://m.edsoo.ru/00ael5e8
IIpaxkTueckas padota Ne 6
51 ”}Eécrxocn BOII)[I)I u CHJ:CO6LI eé bubmiorexa LIOK
" https://m.edsoo.ru/00ae1886
ycTpaHeHus".
. Bbubmuoreka I{OK
>2 AJTIOMUHMI. httDs://m.edsocI;.Iru/Oan1064
53 AmpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
THJIPOKCHUJA. https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
>4 Keneso. httns://m.edsogru/Oan1d86
55 Oxcubl, THIPOKCHIBI U COJIU JKeJe3a bubmuoreka LIOK
(IT) m xxene3a (II) https://m.edsoo.ru/00ae35¢6
O060011IeHNE U CHCTEMATH3ALINS

56 3HAHUM 110 TeMe “ MeTalllbl U UX
coeINHEHNS .

57 [TpakTudeckas pabota Ne 7. Permenue bubnmnoreka [JOK

OKCIICPUMCHTAJIBHEBIX 3aJ1a4 IO TCME

https://m.edsoo.ru/00ae3de8




«BaxseuIme MeTajuibl 1 UX
COEIHEHUS.

Brruucnenus no ypaBHeHUIM
XUMUYECKUX PEAKIUH, €CIIM OIUH U3
peareHToB J1aH B U30BITKE WIIH

but6mmoreka [JOK

>8 COJZICPKUT puMecH. Beruucienus https://m.edsoo.ru/00ae1750
MAacCCOBOM J0JIM BBIXOJA IPOJYKTa
peaKIuu.
KonTpoasnas padora Ne3 o teme
59 «BaxuHelmme MeTauibl 1 UX
COEJIMHEHUS).
AKP Ne3. O600mieHme u
60 cHCTEMaTH3aIns 3HAaHUH 110
HEOPraHUYeCKOW XUMUHU.
O06001IeHNEe U CUCTEMATU3AIIHS
61 3HaHI/IH"I; 1o crocodam pGHIeHHI/ISI bubmorexa IOK
https://m.edsoo.ru/00ae0d0a
pacyeTHBIX 3ajJad.
62 IIpome:xxyTOouHasi aTTecTALUA. bubsmorexa LHOK
https://m.edsoo.ru/00adfc20
AHanu3 NpomMeKyTOYHOU aTTeCTalUN.
63 BemeCTBzf u MaTZpI/IaJH:I B ’ bubanorexa [IOK
N https://m.edsoo.ru/00ae3£50
MTOBCEJHEBHOM KU3HH YEJIOBEKA
XHWMHUECKOE 3arpsi3HEHUE bu6muoreka [{IOK
64 .
OKPYIKaIOILEH CPEbl. https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemenun bu6mmoreka [{JOK
HKOJIOTMYECKUX MPOOIEM. https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O6001meHIE 1
66 CI/ICTEM&TI/ISZIEI/ISI 3H3,HI/II§I 0 PEILIEHUIO bubmorexa IJOK
https://m.edsoo.ru/00adb33c
SKCIIEPUMEHTAIIbHBIX 33/1a4.
67 PesepBHblii ypok. Penienue
MIPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4.
68 PezepBHblii ypok. Ponb xumuu. bubnmorexa LIOK

https://m.eds00.1ru/00ad9¢cb2




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBenienne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxktmonepHoe o6miectBo «M3marensctBo «IIpocBemnenue
METOANUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
http://gotorol.ru/10730- snekTpoHHass OMOIMOTEKA YUeOHBIX MAaTEPUAJIOB TIO
XUMUU

http://gotorol.ru/10731- py6puku ":"CoBeTbl aOUTYPUEHTY, YUUTEIIIO XUMUU",

"CnpaBounuk", "Becenas xumusa", "Hooctn", "Onumnuags","KyHnctkamepa".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MHTEPHET

http://gotourl.ru/10730- snekTpoHHast 6MOIMOTEKa YUeOHBIX MaTEPUAJIOB TIO
XUMHAH

http://gotorol.ru/10764 - oHnaliH SHIMKIOTIEANS HA OCHOBE

kaurn" Xumuyeckas snuuknonenus” (M.:Coerckas sHuuknoneaus, 1 988)
http://gotorol.ru/10762- cOOpHHK cTaTell 0 XUMHUYECKHX AJIEMEHTaX
nepuoandeckon cucremsl J[.M1.Menneneesa

http://gotorol.ru/10735- xxypuan "Xumus u Ku3Hp"

http://gotorol.ru/10755- undopmarniust 06 onumIuagax



