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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, IPEICTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (QeaepanbHOl pabdoueil MporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIUU MPENoiaBaHus yueOHOTO mpeaMeTa « XUMUs»
B 00pa3zoBaTenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMHHM AA€T MPEACTABICHHE O LEISAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHUTAHUS U Pa3BUTHS OOyYarOUIMXCS CpPEICTBAMH Y4EOHOIro
npeamera, YCTaHABJINBAECT 00s3aTENbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeleleHue €ro Io KilaccaM U CTPYKTYpUPOBAaHHUE IIO
pazznenaMm M TeMaM NpPOrpaMMmbl MO XUMHUH, OINPEAENAET KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
NOCJEN0BATENbHOCTh  W3YUYEHHUS XHUMUU C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
OCOOCHHOCTEN  00ydYaroIIMXCs, ONpENeNsseT BO3MOXKHOCTH IpeaMeTra  JUisd
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTaM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIel U3y4eHUs IPeIMEeTa U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATEJILHOM JESATENIbHOCTH OOYyYalolEerocss MO OCBOCHUIO
y4eOHOr0 Co/IepKaHusl.

3HaHWE XHMHUHU CIYXXUT OCHOBOW JJisi (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUd M 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TiI00adbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEW IS CaMOpa3BUTHS U
dbopmMupoBaHUsI KYJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUYECKHUX CITIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB WX CaMOCTOSITEIPHOW  Y4EOHOW  JICSITEIBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM 1€ATEIbHOCTH;

3HAKOMHUT €O CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsiIa HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
00pa3oBaHUE 00YUYAIOIITUXCSI.

Jlanuble HampaBiieHUs B OOYYeHHMM XMMHH OOECIEUUBAIOTCS CHElU(UKOM
COJICp)KaHUSl  Yy4yeOHOro  TpeAMeTa, KOTOpPbIM  SIBIAETCS  MEeAaroru4ecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUH Ha ONpeACTEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarONTUMHUCS CHCTEMBbI TIEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX IOHSATHIM
OPTraHUYECKON XUMHH.

CrpykTypa cojiepKaHus MPOTpaMMbl IO XUMHUU CPOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mnojxojia k e€ mzydeHuto. ColiepaHu€ CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOr0 ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanyeckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XMW,

— Y4E€HUS O CTPOCHUU aTOMAa U XUMUUYECKOU CBSI3H;

— TOpelcTaBlieHUd 00 AJIEKTPOJUTUYECKON JHUCCOIMAIllMA BEIIECTB B
pacTBopax.

TeopeTudyeckre 3HAHHS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W TMPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUSs
M3y4yaeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHUHU CHOCOOCTBYET  (HOPMUPOBAHHIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
€€ CHUCTEeMHON NPHUPOJbl, IIEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM TO3HaHUs B Hayke. M3ydeHue XUMUU TPOUCXOIUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YYEHHBIX Y4YEOHBIX MpeAMEeTOB: « OKPYKaArOUUNA MUDPY,
«buonorus. 5—7 knacce» u «duznka. 7 Kiaaccy.

[Ipy wu3yuyeHUH XUMHUU TPOUCXOAUT (QopMUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEIIbHOCTH 4YEJOBEKA M KaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOH KYJbTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHMU CHUCTEMBI XHMHYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYITHBIX 00OOIICHUIT MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B



OpUOOIIEHNH K HAay4YHbIM METOJaM [I03HAHHSA MPU HU3YYEHMH BEIIECTB U
XUMHUYECKUX peaklUid, B (OPMUPOBAHUM U PA3BUTUHU NO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHHH B Yy4e€OHO-NIO3HABAaTENbHOM W Yy4EOHO-HCCIEAOBATEIbCKOM
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI OE€30MaCHOrO OOpallleHHs C BELIECTBAMH B
[IOBCEITHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs Ba)XKHOE
3HaYeHHUe MPUOOPENN TaKue IIe1, KaK:

— (¢opMHUpOBAHHE HWHTEIJIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM >KU3HU;

— HalpaBJCHHOCTb OOy4YeHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHE
oOyyaromuxcss K CaMOCTOSTENIbHOM IO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrieueHue yciIoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAESATENHbHOCTH, MO3HAHWA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMH), MMEIONIMX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHbIX BUIOB JESATEIBHOCTH;

— ((opmupoBanue oOmENd (QPYHKIUMOHAIBHOM M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHMH OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY>KaIOIIET0 MHpA, WCIOJIb3Ysl 3HAHMUS U OIbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATHh HUX IPU pEHIeHUH MNpoOJeM B TOBCEIHEBHON XU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBanue y oOyyarommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKUX 3HAHMWA [UIsI BBIPAOOTKM HSKOJIOTHYECKU
11eJIeCO00Pa3HOro0 TOBEAEHUST B ObITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3710POBbsI U OKPYXKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISl W HAMPABICHHOCTH JabHEUIIETO
00yueHwus.

OOmiee YWCIO YacoB, OTBEACHHBIX JUIS HW3YYCHHsS] XUMHH Ha YpOBHE
OCHOBHOT0 0011ero o0Opa3zoBanusi, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
Jaca B Hefielo), B 9 kimacce — 68 yacoB (2 yaca B Hefielio).



COAEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE OHATHUS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKAa. XUMHS B CUCTEME HaYK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHe 0 MeTojax Mo3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CniocoObl pa3zesieHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClI0)KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcHTENbHAas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJsIpHas Macca. MaccoBasi 40 XUMUYECKOTO AJIEMEHTA B
COEJIMHEHHUHU.

KomnuectBo BeniectBa. Monb. MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
MacCchl M 4HCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo QopMmynam
XUMUYECKUX COCTUHCHUH.

@u3NYEeCKUEe U XUMHUUYECKUE ABJICHUS. XUMHUECKasl peakluusi U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccuduxanms
XUMUYECKUX peaKkui (CoeqMHEHUs, pa3JI0KEeHMs, 3aMeIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiamMu padboThl B JJAOOpaTOpUH U
npuémMamMu oOpalieHus: ¢ J1abopaToOpHBIM 00OPYIOBAHUEM, U3YUYCHHUE M OMHCAHHE
(u3MUecKMX CBOMCTB 00pa3loOB HEOPTaHMYECKUX BELIECTB, HAOIIOJEHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SIBICHU, HAO0/IeHNE U
ONMCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHYECKHX peakiuid (pas3iioKEeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioKeHHE TMAPOKCHIA
Menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE keje3a ¢ pacTBopoM cosd meau (11),
U3Y4YeHHE CIOCOOOB pa3felIeHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BhITIAPUBAHUE, TUCTWUIAIMSA, XpoMaTorpadus, MPOBEACHUE OYUCTKUA IMOBAPEHHOM
Colv, HaOJIOJEHWE W  ONHCAaHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MacChl, CO3JaHUE MOJENeH MOJEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT W MpoCToe
BemiecTBo. HaxokneHue kucimopoia B mpupoae, (U3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Okcunpl. [Ipumenenue kuciopoma. CrocoObl



MOJIy4eHUs] KHCIopoja B J1abopaTopuud W TPOMBINUICEHHOCTH. KpyroBopor
Kucnopoa B mpupoje. O30H — aIoTporHas MOAU(UKAIIS KUCIOPOa.

TemoBoit »hdexT XUMHUUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W HHAOTEPMHUYECKHE peakUud. TOIUIMBO: yroiab M METaH. 3arps3HEHUe
BO3/lyXa, YCUJIEHUE MapHUKOBOr0 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bopopon — nsneMeHT u mpoctoe BemecTBO. Haxoxaenume Bomopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWMCTBA, MNPUMEHEHHUE, CIOCOObI
roxy4deHusi. Kuciorsl u con.

Monsipabiii 00bEM razoB. Pac4€Thl 10 XMMUYECKUM YPABHEHUSM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBoputrenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B pPacTBOpE. XMMHUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU uyeioBeka. KpyroBopoT BOJbI B MpUPOJIE.
3arps3HeHue NpUPOAHBIX BOJ. OXpaHa M OUYKUCTKA IPUPOIHBIX BOJ.

Knaccuduxkainus neopranmdeckux coeauHeHuil. Oxkcuabl. Kimaccudukanus
OKCUIOB:  coseoOpasyromue  (OCHOBHBIC, KHUCIOTHBIE, aMQOTEpHbIE) H
HeconieoOpazyromue. Homenknarypa oxcugoB. Dusnyeckue MU XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCHIOB.

OcHoBanus. Kiaccupukanuss oCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHui. [lomyueHne oCHOBaHHU.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meraimioB H. H. bekerosa.
[lony4yeHnue KuCIoT.

Comu. Homenknartypa coneil. @U3nuecKue 1 XMMHYECKHE CBOMCTBA COJICH.
[Tonyuenue comnen.

['eHeTnyecKkas CBSI3b MEXKy KJIaCCaMHU HEOPTaHUYECKUX COCAUHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COJIEPKAHUS KUCIOpoaa B BO3JIyX€e, MMOTyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHCIOpOaa, HabIoIeHne
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
npeKpaileHus TopeHust (mokapa), O3HaKOMJIEHHWE ¢ O0O0pa3llaMH OKCHUJIOB H
OMHCAaHUEe WX CBOMCTB, TMOJydYeHHE, COOMpaHWe, pPACIO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), BzauMojieicTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE OOpa3lioB BEIICCTB
KOJIM4eCcTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHUsI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, TPUTOTOBIIEHHE PACTBOPOB C OMNpPEIETIEHHOM
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AMMOJACIHCTBUE BOJIbI C METALIAMHU
(HaTpueM u KanblKeM) (BO3MOKHO MCIOJIb30BAHUE BUIECOMATEPHUAIIOB),



UCCJIeIOBAHUE OO0pa3lOB HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KIJIACCOB,
HAO0JII0/ICHHE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PAcCTBOpPAX KUCIOT U IIEIOYEH,
u3ydeHne B3ammopeicTBus okcuaa Mmeaw (I1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAUIAMH, PEAaKUU HEUTpaIu3aluH, MOJIYYECHUE HEPaCTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOI0 METajlla JPYTUM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTANIBHBIX 3aJa4 N0 Teme «BaxkHelmme KiIacchl HEOPraHWYECKUX
COCITUHEHUI».

Iepuoanueckuit 3akon u Ilepumoauveckasi cucreMa XUMHYECKHUX
jementoB JI. U. MengeseeBa. CtpoeHne aToMoB. XHMMH4YeECKasl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIMU XUMHUYECKHX 3yieMeHTOB. l[loHsitue o
Ipynmnax CXOJHBIX DJEMEHTOB (IIEJIOYHbIE U IICJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEpHBIE OKCHJIBI
Y TUIPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkonmepuomHas U JIMHHONEPUOIHAS dbopmbl
[Tepunoanueckoit cucrembl xumudeckux nemeHToB JI. . Menneneesa. Ilepuonsr
U rpynmnsl. OU3HYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAYECKOIO
3JIEMEHTA 110 €ro nojoxenuto B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS pagnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 1O TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB I pa3BUTHs Hayku W npaktuku. . M. MenaeneeB — yd€Hblii u
rpaXKJaHMH.

Xumuyeckass cBa3b. KoBalieHTHass (MOJsipHAs W HEMOJISIpHAsl) CBS3b.
DJIIEKTPOOTPULATETbHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs! CBA3b.

Crenenb  okucneHusi.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIMH.
ITponecchl okucneHus U BoccTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

H3yueHHe oOpasloB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJICUCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT M IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3noKeHus, COSTUHEHHUS).

Mexcnpeomemmnoie cea3u



Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU W3yYeHUM XUMUU B 8 Kilacce
OCYIIECTBJISICTCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHSITHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IUKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: HAYYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHAJINW3, CHHTE3, KiIaccu(ukamus, TMepuoaUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHNE, MOJIENb, SIBIICHUE.

@dusnka: Marepusi, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (M3MYECCKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: oTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEPANbl, TOPHBIE  IOPOJIbI,
MOJIE3HBIC UCKOTIAEMBbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMUYeCKasl peaKIus

[Tepnognuecknii 3axoH. [lepuoanueckasi cucreMa XMMUYECKHUX 3JIeMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KaldblUuid MU UX
COCIMHEHU B COOTBETCTBHHM C TIOJIOKEHHEM 3JEMEHTOB B Ilepumoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBSI3U. THUMBI KPHUCTAILIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKOM PEHIETKUA U
BHJIa XUMHYECKOUN CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEMHEHN, TEHETUYECKasl CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccuduxanuys XuMUYECKUX PEeaKIUii MO pa3IMuHbIM MpU3HAKAM (110 YUCITY
M COCTaBYy YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHIO CTETICHEeW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKLINH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[TonsiTue 0 CKOpOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMbBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 TOMOT€HHBIX M T'e€TEePOTreHHBIX
peakuusx. [lonarue o karammse. [loHsTHEe 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW pEAKIUU M TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIHLHOM peakinu. CocTaBlIeHHE YypaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HKCIOJB30BAaHUEM  METOMA
AIEKTPOHHOTO OaJiaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHN. DIEKTPOIUTHI U HEINEKTPOIUTHL.
KaTtnonsl, annonsl. MexaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMU4ecKoil cBsi3u. CteneHp Auccounanny. CUIbHBIE U CJIa0bI€ 3JEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKaHUS peaKIMii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHsS peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMI M COJEHd B CBET€ MPEACTaBICHU 00  BIIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIe peakini Ha MOHBIL. [IoHATHE O THIpOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEeMeTasioB (TpaduTa W anmasa), CIOXKHBIX BEIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HUCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALMU KHCIOT, IIEJI0Yed M  COJeH
(BO3MOXKHO  HCIIOJIB30BaHME BHUAECO MAaTEpUajoB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPHU3HAKM  NPOTEKaHWs  peakuuii HMOHHOro oOMeHa
(oOpazoBanue ocajaka, BbIJICJIEHUE Tra3a, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPHUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu paslIoKEHUs, COCTMHEHUS), PACIO3HABAHUE HEOPTAaHUYECKUX
BEIIECTB C TIOMOINBI0 KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl n X coeqUHEeHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcCOoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHWYECKHME CBOWCTBA HAa IIpUMEPE  XJopa
(B3auMoOJEeHCTBUE € MeETalllaMH, HEMEeTallaMH, WIeno4amMu). XJIOpOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NPUMEHEHHUE. JlencTBue
XJIOpa M XJIOPOBOJOPOAA HA OpPraHu3M 4ejloBeKka. BaxHeilmme XIopuabl U UX
HAXO0XKIEHUE B IIPUPOJIE.

Ob6mast xapaktepuctuka 31emMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHH OokucieHus. CTpoeHue W (pU3MYECKHUe CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (HU3UYECKUE U
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCJIOTHBIX OKCHIIOB.
Cepnas kuciora, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmME  Kak
NpeNCTaBUTENd Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KucnoThl. CoM CEPHOM KUCIIOTHI, KAUECTBEHHAs peaKIys Ha



cynabdar-uoH. Haxoxaenue ceppl M €€ COCOUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpefbl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dusnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyeckue U XMMHUECKUE CBOMCTBA, OTyueHue U nmpuMenenne. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKue U XUMUYECKUE
cBOMcTBa (0OIIME KaK TPEJACTaBUTENs Kiacca KUCIOT U CHenu(pUIEcKHe).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIBHBIX
yaoOpeHnii. XuMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpe/lbl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3yxa, MOYBbl M BOAOEMOB). Docdop,
ajoTponHbie Moaudukauu (ocdopa, GuU3MUECKHE U XUMHUYECKHE CBOICTBA.
Oxkcup docdopa (V) u bochopHas kucnoTa, pu3MIecKre 1 XUMUIECKUE CBOICTBA,
noxydyeHue. Mcnonap3oBanue GpocdaToB B KaueCTBE MUHEPAIBHBIX YI0OPEHHUIA.

OOmas xapakrtepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHHM  OKHUCIEHMs.  YIVIEpOJA,  aJUIOTPOIIHBIE
MOIU(DUKALIUK, PACIPOCTPAaHEHUE B MpHUpojae, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npupojae. OKcuansl yriaeposaa, ux
(¢u3nueckue M XHMMHYECKHE CBOMCTBA, JACHCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a r100anbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uX (GU3NYSCKUE U XUMMHUYECKUE CBOMCTRBA,
noiyyeHue M npuMmeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonbs3oBaHne kKapOOHATOB B OBITY, MEIMIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO351CTBE.

[lepBoHaUaNbHBIE MMOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble MCTOYHUKH YTJIEBOAOPOJIOB (yroyib, MNPUPOAHBIA Tra3, HePTb),
MPOJYKThl HUX MepepadoTku (OEH3MH), X pPOJb B OBITY M MPOMBILIIECHHOCTH.
[TonsiTe 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIIIEBOIaX — U UX
poir B OKU3HM 4elOBeKa. MarepuanbHOE€ €IWHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COCTMHCHUU.

KpemHunii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIy4YE€HUE U
npuMenenne. CoeauHeHUs KpeMmHHss B mnpupoie. OOmue npeactaBieHus o0
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BaHUE B
OBITY, B MPOMBIILIICHHOCTH. Ba)kHEHIe CTpOUTENbHBIE MaTepUaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobaembl 6€30MacHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepuMenm

U3ydeHue 00pa3o0B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOW KHUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKUUi Ha XJIOPUA-HOHBI U HAOIIOJEHUE MTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKaolue (PU3NYECKUE U XHMUYECKUE CBOICTBa
TaJIOT€HOB U HUX COCAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMud XJOpUJOB (TAJIOT€HUIOB), O3HAKOMIICHHE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHHE
BUJICOMATEPHAIIOB), HAOIIOCHNE Mpoliecca OOYTIIMBaHUS caxapa MoJ JeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, M3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHOI CEpHOI KUCIOTHI, IPOBEICHUE KAUECTBEHHON peakuu Ha Cyib(aT-
MOH W HaOJIOJIEHWE MpU3HAKA €€ MPOTEKAHMs, O3HAKOMJIEHHE C (PU3NYECKHUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMXKHO HCHOJIb30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHMIA, MOITyUEHHE,
coOupaHue, paclo3HaBaHME M M3yYEHUE CBOICTB aMMHUaka, IPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uOH U U3yUEHHE NPU3HAKOB
UX IIPOTEKaHMs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEBIO
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozesnen
KPUCTAJUIMUECKUX pemETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHHue, paclio3HAaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJACHHE KaYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CHWJIMKAaT-UOHbl W U3YYEHUE TNPU3HAKOB HUX TNPOTEKAHUS, O3HAKOMJIEHHE C
OPOAYKUMEH CHUJIMKATHOM IPOMBILUIEHHOCTH, PEIIEHHE SKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

Mertasiibl U X COeJUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomnueckoil cucreme xumuueckux dnemeHtoB J[. N.
MengaeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTaioB. Meranueckasl CBA3b U
MEeTaJuIMuecKasi  KpUCTaJuIMuecKass  peméTka.  DJIEKTPOXUMHUYECKUH  psf
HaIpsHKEHUN MeTauioB. OU3NUecKre ¥ XMMUUYECKHE CBOMCTBA MeTauioB. O0mme
crocoObl moxydeHus: MetawioB. [loHsATHE O KOppPO3MHM METAIOB, OCHOBHBIC
crocoObl 3aluUThl MX OT Koppo3uu. CmaBbl (CTajgb, YYTyH, IIOPATIOMHUHUIM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MMPOMBIIIICHHOCTH.

[lenounble MeTambl: nojoxenue B [lepuonnueckoid cucteMe XMMHUYECKUX
anemeHTOB JI. 1. MenneneeBa, CTpoeHHME MX aTOMOB, HaXxOXICHHE B MPUPOJIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbl U



TUAPOKCUILI HaTpusi W Kauus. I[IpuMeHeHHe IIeNOYHBIX METalIOB MU HX
COCIMHEHU.

[[lenoyHO3eMENBbHBIE METAJUIBI MAarHMid W KajdbLUW: TMOJOXEHUE B
Ilepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
HX aTOMOB, HaX0XJICHHUE B Tipupojie. Pusnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeiilve coeavHEHHUS Kajblus (OKCUJ, TUIPOKCH, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHuN: nosioxkeHue B [lepuoguyeckoid cucTeMe XUMHUECKUX JIEMEHTOB
J. . Menneneesa, cTtpoeHue aroMa, HaxokaeHue B mpupone. dusnueckue u
XUMHUYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCUAA
ATIOMHUHUSL.

Kenezo: nonoxxenne B Ilepuoanyeckoil cucTeMe XUMUYECKHX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHME aToma, HAXOXKICHHE B mpupone. Pusnmyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCcU b, TuApoKCcH bl U coiu xxenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnHepuUMeHm .

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIaBOB, HMX (U3HUECKUMHU
CBOWMCTBaMHU, U3YYEHHE  PE3YJIbTAaTOB KOPPO3HUH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbLIMSI U HATpUsl C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAHME  BUAEOMATEpUAJIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IUHKA, Kele3a
(1) u xenesa (II1), meau (II), HaGMrOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJaMEHU HWOHAMM HaTpus, Kajdus ¢ KaJblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), UCCIEA0BaHHE aM(POTEPHBIX CBOMCTB I'MAPOKCUAA ATFOMUHHUS
U TUAPOKCUJA IMHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeiiume
METAJUJIbl U KX COCAUHEHHUS.

XHMMHUA M OKpY KAaKOLIasi cpeaa

BemectBsa m Marepuanbl B TNOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B OwbiTy. IlepBas momMomib mpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpenbl (mpenesibHas AOMyCTHUMAast
KOHIleHTpanus BeulecTs, aaiee — [1/IK). Posb xuMun B pelieHH 3K0JI0TUYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmnule ceasu



Peanuzamuss MeXnpeIMeTHBIX CBS3ed Mpu HM3ydyeHUH XuUMUH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSTU, TaK U TIOHATUHN, SBJSIONINXCS CUCTEMHBIMU JJISi OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O ITHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(puKauus, TMNEePUOAUYHOCTh, HAOIIOECHUE,
AKCIIEPUMEHT, MOJETUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MAaTEPUATIBI.

dwusuka: maTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJNa, AJICKTPUUYCCKUN 3apsi, MPOBOTHUKH,
MIOJYTIPOBOJTHUKHU,  AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAs]
peméTka, CIuiaBbl, (PU3MYECKHE BEIMYWHBI, CAMHULIBI W3MEPEHUS, KOCMUYECKOEe
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
yI10OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, MIUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEPANbI, TOPHBIE  MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHSA MPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOY4YeHHUSI XMMHH B €IUHCTBE y4EeOHOU H
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMHM, IPUHSTHIMUA B
oOlLecTBe MpaBWJIaMH M HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT MIpOLIECCAM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATU3AIUN 00YHIArOITUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW TMO3UTUBHBIX [IEHHOCTHBIX OpUEHTAUUN U
pacIIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHMS

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKON HAayKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U OOLIECTBA;

2) TPa’KAAHCKOT0 BOCTIUTAHMSA:

IPEACTABICHAS] O COLMAIBHBIX HOPMAX M TMPAaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATENIbCKOM, TBOPUYECKOW M APYrHMX  BHAAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBINOJIHCHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpoOIecce OSTOH Y4YeOHOW JesATENbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TIOBEICHHE MW TIOCTYIIKM CBOMX TOBAapUUIEH C TMO3WULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMA '

MHPOBO33PEHYECKHUE IIPEICTABICHUSA O BEIIECTBE M XUMHYECKOW PEaKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
IIPUPOTHOMN CPEIOH, O POJIM XUMHUH B MO3HAHUU dTUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJMMBIC s OOBSACHEHHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH()OPMAIIMOHHOM W YUTATEIHCKOW KYyJIbTYphl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOW PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMH TEXHHUYECKHUMH CpEACTBAMU HUH(POPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
JeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JlaJIbHCUIILIEM;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pOBbI 00pa3 KU3HU, OCO3HAHUE TOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KYpeHHsI),
HEOOXOJUMOCTH COONIOJIEHUS] TpaBUid O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUECKOMY U3YUYCHUIO Tpodeccuii U TpyJa pa3IudHoOro poja,
YBAXEHHE K TPYyAYy M pPE3yibTaTaM TPYIAOBOM JEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IIPUMEHEHHSI TPEAMETHBIX 3HAHMM MO XWUMHUM, OCO3HAHHBINM BBIOOP
WHJIUBUAYAJIbHOW TPAECKTOPUU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHemHon npohecCuOHATBHON JAESITEIbBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(EeCCUOHATBHOM Cpeie;

6) 3K0JIOrnYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKHU IIeJecO000pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAaHMUSI, IOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
O0e3zomacHoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TCUXMYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
npaBuiI 0€30MAaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIKX 3I0POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelLIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH PUPOJIHOU CPEIOH, ISl IIOBBILLIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphl, OCO3HaHUS TIJ00abHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM U MyTeW HUX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TMO3HABATEJIbHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM MPAKTHUKE.

METAINNPEJMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE JIJIS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIECHAYYHBIE TMOHATUS (3aKOH, TEOpus,
MPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HAHWU W3 ATUX NpPeAMETOB (GOPMUPOBATH IMPEJACTABICHHE O I€JIOCTHOU



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaAIbHbIe yueOHbIe NeHCTBUS (TTO3HABATENbHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE 0O0ecrneunBalOT (popMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE y4eOHbIE 1eCTBUS

ba3oBble jornueckue 1ecTBU:

YMEHUSI MCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIILIEHUS TPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMHU TMOHSTHUSMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBSA3UM MEXKIYy OOBEKTaMHU H3YyUCHHS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIAYKTHUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
JieaTh BHIBOJIBI M 3AKIIOUCHUS;

YMEHHUE TPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATUS (MPEIAMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHUYeckas ¢Gopmyjia U ypaBHEHHUE
XUMHAYECKON peakiui — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
PU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIUi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIIEJACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Bba3oBblie ncciienoBare/ibckue JeiicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAyeCTBE OCHOBBI JJIsi (POPMHUPOBAHUS THUIOTE3bl TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MpUOOPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OPraHU3AIlMUd U TPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIHO MPOTHO3UPOBATH €0 PE3yJbTat, POPMYIHPOBATH 0000IIEHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIISITh OTYET
0 MpOJIeTITaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH M HHTEPHPETHUPOBATH HHOOpPMAIINIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOYyIaeMYI0 M3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXkKAHUS, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
MHPOpMALlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI1 BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/1a4 OMpPeNeIEHHOrO THIIA, TPUOOPETEHHE OTbITa B
o0JacTl UCHONB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJbTYpPOU aKTMBHOI'O MCIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BbIOMpATh ONTUMAIIBHYIO (hOpMY MpeACTaBIECHUS UH(POpMALUU U
WUTIOCTPUPOBATh pPEIIAEMblEe 3aJla4yd HECIIOKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduKu ¥ X KOMOWHAIUSIMUY;

YMEHUE UCIOJIb30BaTh M aHAIM3UPOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENbCKON JIEATENbHOCTH MH()OPMALMIO O BIMSHUUA IPOMBINIIEHHOCTH,
CEJIbCKOIO XO3SIMCTBa M TPAHCIOPTa Ha COCTOSIHHE OKpPYXarolled MpUpOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE y4eOHble 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJi¢ Juamora W (WIM) IUCKYCCHUHU) IO
CyllecTBy  oOcyxaaemMoll  Tembl, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIbHO BBITIOJIHEHMS NIPEIIOKEHHOM 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEJIbLHOU
NEATEIbHOCTH B YCTHBIX W NHUCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALNI0
pPE3yJIbTaTOB BBIMOJIHEHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1aOOpaTOpPHOIO OIbITA,
1a00paToOpHOI pabOTHI IO UCCIIETOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO IIPOEKTA);

YMEHMsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W HMCCIENOBATENbCKOW  JEATEIBbHOCTH  MPU  PEIICHHUH
BO3HUKAIOIIMX NPOOJEeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuit (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OINpEIECICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1eiCTBUS:

YMEHUE CaMOCTOSITEIBHO ONPENEATh LEIu ACATENbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Hanbosee d(PPeKTUBHBIC CIIOCOOBI peleHns YUeOHbIX U
[IO3HABATEJIBHBIX 3aJa4, CaMOCTOSITEIIbBHO COCTaBJIATh WIM KOPPEKTHPOBATH
IPEIJIOKEHHBI QJITOPUTM  JCHUCTBUUA [PU BBINOJHEHUU 3aJaHUMd C Y4YETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTAaX — BELIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOW L€, YMEHUE
MCIIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, Mpe/iaracMble B YCJIOBHH 3a/laHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 00s3aTENbHOIO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld mMporpammoit,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYYHbIEC 3HAHUS, YMEHHS U CLIOCOOBI



NEUCTBUN, crenupuiecKkue I TPEAMETHOW o0mact  «XHUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOIO  3HaHWS, €ro  HWHTEpIpETalUH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K xoniy oOydenus B 8 kiacce rpeMeTHbIEC pe3yIbTaThl HA 6A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIN:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHX TMOHATHUM: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, JJICKTPOOTPUILIATEIIBHOCTh, CTEIIECHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCU(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, PEaKUUW 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIUU, TETUIOBOM P(HEKT peakiinm,
AIpO aTOMa, BJIEKTPOHHBIA CIOW aToMa, aroOMHas OpOWUTallb, pPaJUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsE KOHILIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHA U
MPUMEHSIThH ATU MOHSATHUSA MTPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJieHUS (Hopmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHMUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJIacCy COEIUHEHHM TIo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMmbIca Ilepuoanueckoro 3akona [J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TOHMMAHUE MEPHOJNYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJyiokeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPaHEHHWs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHAa ABOTaJIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonuueckoit
CUCTEMbl XHMHYECKHUX OJJEMEHTOB: pa3iuyaTh IMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJBIIME TEPHUOJBI, COOTHOCUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuMmudeckux a3yemeHtoB J[. U.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOIIee YHCIO IEKTPOHOB
Y paCIpeeIeHUE X 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIECTB, M0 TEIJIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXKAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX IMPEBpalllCHU B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO  MacChbl
BEILECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOrO0 3JEMEHTa 10 (opmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIUU;

IPUMEHSATH OCHOBHBIE ONEpPAllii MBICIUTEIbHON E€ATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alNIo, KiIacCU(UKaIIHIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Yy4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBbIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIM U MBICJIICHHBIN ),

CIENOBAaTh  MpaBWjaM  TMOJIb30BaHUS  XUMHYECKOW  MOCYyAOM |
7abopaTopHbIM 000pYy/IOBaHMEM, a TakXKe TMpaBWiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO W COOUPAHMIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOAAa M KHUCJIOPOJAA), MNPHUTOTOBICHHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIEW PAaCTBOPEHHOIO BEILIECTBA,
IJIJAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;rakMyc, dheHondTaienH, METUIIOPAHXK U IPYTHE).

K xoHIy 00yueHus B 9 Kj1acce npeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEaKIUs, XUMUYECKas CBSA3b, TEIJIOBOW AP EKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMEeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKIMHM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHME W  BOCCTAaHOBIICHHE,
aoTponus, aMm(pOTEpHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, MOHHAs,
METaJIMYEeCKas), KpUCTAINIMYECKass pemerka, KOpPpO3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
koHueHTpamus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
MIPUMEHSThH 3TU OHATHUSA IIPU ONMMCAHUH BEUIECTB U UX MTPEBPALLCHU;
WCIIOJIP30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIICHHUS (HOPMYT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

ONPENIECNATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABa, MPUHAMIEKHOCTh BEIIECTB K
OTIpeZIeIEHHOMY KJIacCy CO€IMHEHHN 1o (opmysiaM, BUJ XUMUYECKON
CB3U (KOBaJCHTHAs, WOHHAs, MeETAIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMUYECKOU (hopMmyle, XxapakTep Cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAUHEHUM, TN KPHUCTAILTAYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHHMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», wmanbsie W OOJbLIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHUSI aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOIIee 4YHUCIO JJIECKTPOHOB M
pacmpenieieHde MX 0 DJIEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 2JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajblX NEPUOIOB U TIIaBHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PdEeKTy, MO0 M3MEHEHHIO CTETICHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CICIUPUICCKHE XUMUYCCKUE
CBOMCTBAa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJEKYISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIIAITh YPAaBHEHUSI JJIEKTPOIUTHYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, ITOJHBIE U COKPALEHHBIE YPABHEHUS PEAKIIUIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, TOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKlun
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATHX PEaKITN;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBPAIIEHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO H  MOJIAPHYIO ~ MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 1o (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pPeaKlnu;

coON0aTh  NpaBWIa  MOJB30BAHUSA  XUMHUYECKOM  Mocylnod |
7a00paTOpHBIM  O0OpYy/IOBaHMEM, a TakKe IMpaBWIa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSIMH TIO BBINOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3zo00pa3HbIX BEHIECTB (aMMHaKa U YIJIEKHUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, IOATBEP)KIAIONMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cuiIMKar-, cyibdar-, THIPOKCHI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAaHUUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlNH MBICIIUTEILHON EATCIIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHUCTEMAaTH3alli0, BBHISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — I M3y4Y€HUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTEeCTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIN WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Koan4yecTBo yacos
Ne HaumeHnoBaHue pa3iesioB u dnextponnblie (HudpoBbIE)
Koutpoabnsbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHS
Xumusi — BaykHast 0071aCTh

11 €CTECTBO3HAHUA U 5 2 bubnuorexka [{OK

' NPaKTUYECKOM IEATENLHOCTH https://m.edsoo.ru/7f41837c

YyenoBeKa

19 BemecrBa u xuMuueckue 15 1 bubmuoreka LIOK

' peakuuu https://m.edso00.ru/7f41837c

Hroro no pasneny 20

Paznen 2. BakHeiiline nmpejACTABHTEIM HEOPTraHHYECKUX BeIleCTB
21 Bozayx. Kucnopon. Ilonsitue 6 bubmmoreka [JOK

' 06 oKkcHaax https://m.edso0.ru/7f41837c
59 Bogopoa.lTonsitue o kucnorax 3 1 butmmoreka LIOK

' ¥ COJISAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. Ilonstue 00 5 1 1 bubnnorexa [IJOK

' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmmoreka [JOK

' HEOPraHWYCCKUX COCTUHCHUN https://m.edsoo.ru/7f41837c

Hroro o pazneny 30

Pasnen 3. [lepuoanyecknii 3axkoH u Ilepunoanueckas cucreMa xumMudeckux 3jemeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.

XumMuueckas ¢cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKknuun



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

Ilepuoauueckuil 3aK0H U

31 [lepuonuueckas cucrema 7 bubnmnorexa JOK
XUMUYECKUX 3emenToB /. U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue aToma
XuMHu4ecKas CBS3b. Butsmorexa [[OK

3.2 OkuenutensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHLHBIE PEAKIINU

bubnnorexa [IOK
Hroro o paszery 15 https://m.edsogru/7f41837c
PezepBHOe Bpems 3 Butanorexa [OK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



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

9 KJIACC

KoaunuecTBO 9acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3nesioB M TeEM (mudposbie)
Ne i/ Konrpoabunie | IIpakTnueckue
NMPorpamMMabI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BenmecTBO M XMMH4YeCKHEe peaKIUU
11 [ToBTOpeHHE U yriryOJeHNE 3HAHHA 5 1 bub6nmnorexa [JOK
' OCHOBHBIX pa3JIeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOIUAIINS. 8 1 1 bubmmorexa [JOK
' XUMHYECKHEe peaKIIuu B paCTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazaeny 17
Paznen 2. HeMmeTan bl U MX cOeTUHEHUS
21 OO6m1ast XapaKTEepPUCTHKA XUMHYECKUX 4 1 bubmmoreka [JOK
' aneMeHnToB VIIA-rpynnel. I'anorenst https://m.edsoo.ru/7f41a636
OO6m1as xapakTepuCcTUKa XUMHUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubsmorexa HOK
' PYIHRL &-€P https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO0m1as XxapakTepUCTHKAa XUMHUYECKHX
2.3 aneMeHTOB VA-Tpynmsbl. A30T, hochop u ux 7 1 bubmorera LIOK
' TPYHIBL ’ P https://m.edsoo.ru/7f41a636
COCIMHCHUS
OO6m1as xapakTepuCcTUKa XUMHUYECKUX
2.4 anemeHToB [VA mbl. YTieposa u 8 1 2 bubanoreta LOK
' . TPYIIBL. po https://m.edso00.ru/7f41a636
KPEMHHI 1 UX COCTHHEHUS
Hroro o pazneny 25



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

Pa3gen 3. MeTa/LiIbI 1 HX COeANHEHUSA

bubnnorexa [IOK
A i 4
3 Obmue CBOHCTBA MeTANIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaIbl U UX COSTUHEHUI 16 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
HTtoro no pazaeny 20
Pazgen 4. Xummus v okpyKamomas cpeaa
4.1 BentecTBa u MaTepuanbl B )KH3HU YeT0BEKA 3 bubnmorexa [HOK
' m p https://m.edsoo.ru/7f41a636
Htoro no pazaeny 3
PesepBHOE Bpems 3 bubnnorexa IIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoauyecTBO 4acon JJIeKTPOHHBbIE
Ne Jara nudpoBbie
Tema ypoka KonTpoabHbie IpakTH4eckune
n/n Bcero U3y4YeHHUsl | oOpa3oBaTesibHbIE
padoThI PadoThI
pecypchl

1 [Ipeamer xumun. Posib XuMuu B )KU3HU 1 bubnnorexa [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsTHE O METO1aX TTO3HAHUS B XUMHH 1 bubamorexa LIOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpasuna

3 paboTHI B 1a0OpaTOPUH U TIPUEMBI 1 bubnmnorexa [JOK
oOpaiieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [[OK
pasienieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padota Ne 2

5 «P e cMecel (Ha epe 1 bubmmorera [IOK

HHE cMecel (Ha MpUM
rasicre . PHMEP https://m.edsoo0.ru/ff0d28c8
OYMCTKH TIOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
XUMUYECKHE 3JIEMEHTHI. 3HAKU bubnuoreka [JOK

7 1
(CUMBOJIBI) XMMHUYECKHX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie M CIOXKHBIE BEIIECTBA 1 bubmorera IIOK

P t https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOE YUYCHHUE 1 bubmorera IIOK

YEP y https://m.edso0.ru/ff0d2d50



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

3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTB.

butmmoreka LIOK

10 Xumudeckas popmyna. BameHTHOCTH https://m.edsoo.ru/ffod2eae
ATOMOB XMMHUYECKUX JJICMECHTOB
11 OTHOCHUTEIbHAS aTOMHAs Macca. bubnnorexa [IOK
OtHocuTeNnbHAasT MOJEKYJISpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bub6mmoreka [JOK
SJIEMEHTA B COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosib. bu6mmoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 duszndeckrue U XUMHYCCKHEC SIBIICHUS. bubnunoreka [IOK
XuMHUYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCJIOBUS NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MAacChl BEIECTB. bub6mmorexa [JOK
XUMUYECKHEe YpaBHCHUS https://m.edsoo.ru/ff0d3b88
Brranciienuns KoaudecTBa, MacChl
17 BEIIIECTBA 10 yPaBHEHUSIM XUMHYECKUX bubmorexa HOK
n . P https://m.edso0.ru/ff0d5708
peakiuii
Knaccudukanuss XUMUYECKHX PEaKITHiA
18 (coenuHEHUs1, PA3IOKESHUS bubanoreta LOK
! > P ’ https://m.edso0.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 sHImKIoneauct. O6o0IeHHE U Butanorexa [IOK
i AHCT: mv https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3allHsI 3HAHUH
20 Kontponbnas padora Nel mo reme bubnnorexa [IJOK
«BemecTBa 1 XUMHYECKHE PEAKITUN https://m.edso0.ru/ff0d4290
21 Bo3nyx — cmecsk razos. Cocran bub6mmoreka [JOK

Bo3nyxa. Kucimopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocrtoe BeuecTBo. O30H

dusnyeckre U XUMHUECKHUE CBOMCTBA

22 KHCJIOpoaa (peaKIuu OKUCICHUS Brtamorexa LIOK
poAa (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousitue 06 okcnmax
Cnoco0ObI TOTy4eHHs KUCIOpOa B
23 71a00paToOpUN U MPOMBITINIEHHOCTH bubmorera [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoii 3¢ ekt XuMHIECKoi
24 peaKuuu, MOHSATHE O buotmuoreka LIOK
TEPMOXHUMHYECKOM YPaBHEHHH, K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHUIX
TomnuBo (HeTh, YroJib U METaH).
25 3arpsizHeHHE BO3/yXa, CIOCOOBI €ro bubsmorexa HOK
P AYx, https://m.edsoo.ru/ff0d4c4a
NPEeA0TBPAIICHHUS
[IpakTuueckas padora Ne 3 o reme
26 «[lomy4yenue u cobupaHue KUCIOPOIa bubmorexa [IOK
" P pOAE: https://m.edsoo.ru/ff0d4ae?2
M3y4YeHHUE ero CBOMCTBY
Bonopoa — 3iieMeHT u npocroe bubnnorexa IJOK
27
BenecTBo. HaxoxieHue B mpupoje https://m.edsoo.ru/ff0d4dd0
duzndeckue 1 XUMHYECKHE CBOMCTBA butmuorexa LIOK
28
Bozopoaa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4ddo
butmuorexa LIOK
29 I1
OIUTHE O IHCTOTAX H COMIX https://m.edso0.ru/ff0d50d2
20 CriocoOsI ToTydeHus BOJIOPO/ia B bubnmnorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTnueckas padora Ne 4 mo reme
butmuoreka LIOK
31 «[lomy4yenne u cobupaHue BOJOPOIA,

HU3YYCHHC €T'O CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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32

Monsipublii 005EM ra3zoB. 3aK0H

butmmoreka LIOK

ABoranpo https://m.edsoo.ru/ff0d542e
B ciie 00BEMa, KOJIMYECTBA
. BIYUCIICHUST 00BEM JINYCCTB BuGmorexa [[OK
BEHeCTBa Tasa Mo ero HSBGCTH?MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Beraucienus 00EMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubamorexa [IOK
yp - peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 duzndeckue 1 XUMHYECKHE CBOMCTBA buotmuoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Toustue 06 bubnuoreka [[OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kax pactBopurtenb. HacbieHHbIC
37 u HI;HaCBI EHHBICP acTBOpHbI. MaccoBast bubamorexa [TOK
m P oI https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIIECTBA B pacTBOPE
[Tpaktuueckast padota Ne 5 mo Teme
38 «IIpuroroBneHue pacTBOpPOB C bubmmoreka [JOK
onpenenéHHON MacCcoBOM Jojeit https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
KontponbHas padota Ne2 no reme bubmmoreka [JOK
39
«Kucnopon. Bomopon. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: coctas, Kiaccudukanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlonydyeHne u XMMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnnorexa IIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, Kilaccupuranms, bubnnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHne 1 XMMHUYECKHE CBOICTBA bub6nmorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kitaccuduraus, butmmoreka LIOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tony4yenne u XuMUYECKHE CBOWCTBA bub6mmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpeaHue): HOMEHKIATypa,

46 cnocoébfnon ZHI/ISI XHMquZEHe bubmorera IIOK

. A ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas pabora Ne 6. Pemenwue

47 SKCIIEPUMEHTAJBHBIX 3a1a4 110 TEME bub6mmorexa [JOK
«OCHOBHBIC KJIaCChl HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»

48 I'eHeTnueckas cBsI3b MEXIY KJaccaMH bub6mmorexa [JOK
HEOPTaHWYECKUX COCIUHECHHI https://m.edso00.ru/00ad9a50

bubtmoreka [IOK

49 O06o0uieHre 1 cucreMaTHsa 3HAaHUU

HHICHHE H CHOTCMETISARITE SHAHHHT https://m.edso0o.ru/00ad9ch2
KontponbHas padora Ne3 mo teme
" bubanoreka [JOK
50 OCHOBHBIE KJIACChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COETMHEHUH
[TepBBIe MOTIBITKY KIaCCUPUKAITAN
51 XUMUYECKUX 3JieMeHTOB. [loHsiTHE O bubmorera LIOK
] https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJIHbIX 3JIEMEHTOB
Ilepnoauueckuiil 3aKOH U
bubnuoreka [[JOK
52 [lepnoanueckas cucreMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. MeHnaeneeBa
bu6 OK
53 [Tepuoasl, Tpynmbl, MOATPYIIIBI mommotexa I

https://m.edsoo.ru/00ada52c
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Ctpoenne aroMoB. CocTaB aTOMHBIX

butmmoreka LIOK

>4 sep. M3ororsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YeK
55 aTOIj\/IOB 3HCMCHT(§3 [Tepuoanueckoit Bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MeHnaeneeBa
XapakTepucTuka XHMHUYECKOTO
56 3JIEMEHTA IO €ro MOJO0KEHUIO B bubnuoreka [IOK
[Tepuoamueckoit cucreme /. . https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoamueckoro 3akoHa asis
57 pa3BUTHSA HayKu U npaktuku. 1. W. bubnnorexa [JOK
MenneneeB — yuéHblii, meiaror u https://m.edsoo.ru/00ada96e
rpaxiaHuH
58 DJNIEKTPOOTPULIATEILHOCTh aTOMOB bubnmnorexa [JOK
XUMUYECKHUX IEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonHas xumuyeckas CBs3b Butanorexa [OK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas NoJsIpHAs XUMUYECKas] bubnnorexa IJOK
CBS3b https://m.edso0o.ru/00adaab8
61 KoBaneHTHast HenossIpHas XUMUYECKas bubnmnorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
Bbutmuoreka LIOK
62 (CTemeHs okucaeHs https://m.edso0o.ru/00adae28
63 OKUCINUTENBHO-BOCCTAHOBUTEIbHbIE bubnmnorexa [JOK
peakuun https://m.eds00.ru/00adb076
64 OKHUCIUTENH ¥ BOCCTAHOBUTEIHN bubmorera IIOK
https://m.eds00.ru/00adb076
65 Kontponbnas pa6ora Ne4 o reme bubnmorexa [JOK
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«CtpoeHne aTroMa. XUMUYECKas CBS3bY

https://m.edsoo.ru/00adbh486

66 PesepBHbIi ypok. O000mIeHNE 1 1 bubnuorexa [JOK
CHUCTEMAaTHU3aLUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O600menue u 1 bubnmnorexa [JOK
CHCTeMaTH3aIHs 3HAHUH https://m.edso00.ru/00ad9ch2
68 PesepBHbIii ypok. O6001menue u 1 bubnmnorexa [JOK
cucTreMarusalus 3HaHUuU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KoaunuecTBO 9acoB DJIeKTPOHHBIE
Ne Harta nudpoBbIe
Tema ypoka Konrpoasunie | IIpakTuueckue
n/n Bcero U3yYeHus oOpa3oBaTeJibHbIE
padoThI PadoThI
pecypcenl
[Tepuoanueckuii 3aKOH.

1 [Tepunoguueckas cucrema 1 bubnuoreka [JOK
XAMHUYECKHUX 3neMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenpaeneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XHUMHYECKUX DJIEMEHTOB 1 bubmorexa [IOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiraccudukarus u HoMeHKIIaTypa 1 bubnmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYEeCKOM CBS3H U THIIBI 1 Bbubnuorexa LJOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel mo reme

5 «IToBTOpEHME U YyrayOJICHUE 3HAHUMA 1 1
OCHOBHBIX pa3JIeoB Kypca 8 kiiacca»

6 Knaccudukanus XUMHYECKUAX 1 Bbubnuoreka [JOK
peaxkiuii o pa3IuIHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHATHE O CKOPOCTU XUMHYECKOU

7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEaKIUIX
[TonsiTHE O XMMHUYECKOM PaBHOBECHHU.

8 ®akTOpbl, BIUSIONIME HA CKOPOCTh 1 bubmorexa LIOK

PhL . P https://m.edsoo.ru/00adc28c
XUMHUYECKON peakliu M IMOJIOKEHHE
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XUMHUYCCKOI'O paBHOBECHA

9 OKUCIUTEITLHO-BOCCTAHOBUTEIbHEBIC Bbubnunoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOITUTHIECKOMN
10 nccoruarmu. CunpHbeIEe U ciaa0ble bubmuorexa HOK
A HHALH. https://m.edsoo.ru/00adcd68
BJIEKTPOITUTHI
11 HonHbIE ypaBHEHUS pEAKIIUNA buommorexa LIOK
yp pearil https://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KHUCIIOT U
12 OCHOBAaHHH B CBETE IPEACTABICHUN Bubmorexa [IOK
IZ A https://m.edsoo.ru/00add5d8
00 JIEKTPOIMTUUECKON AUCCOIMALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIpEaCTaBICHUNA 00 bubmaorexa TIOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHIECCKON TUCCOIHAITTT
Bbubnuorexa LIOK
14 ITo €0 OJIM3€ COJIEN
FIATHE O THnpOIHSe coner https://m.eds00.ru/00add9d4
O060011IeHNE ¥ CHCTEMaTH3AIUs bubnmuoreka [IOK
15
3HAHUNI https://m.edsoo.ru/00addd12
IIpakTuueckas padota Ne 1.
16 «Pemienue sxcriepuMeHTAIbHBIX buomorexa HOK
p https://m.edsoo.ru/00addbfa
3a/1a49»
KontponbHas padota Ne2 no reme
17 «IIIEKTPOIMTUYECKAS TUCCOLIMALINAS Bubmorera [IOK
P A HHat. https://m.edsoo.ru/00addecO
XuMHYECKHEe PEeaKIIMU B PAaCTBOPaX»
OO0mras xapakTepuCTHKa raJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa [HOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopos. CounsHasi KACIOTA, bubnuoreka [IOK
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XUMHUYECKHE CBOUCTBA, MMOJIyUYCHHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[TpakTrueckas padota Ne 2 mo Teme
20 «Ilonmy4yeHue COITHON KUCIIO bubanorexa IOK
JYYCHUE COJISTHOM KUCIIOTHI,
Y } . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB»
Brruucienus mo ypaBHeHHUSIM
21 XUMHYECKHX PeaKIUi, €CIU OJIUH U3 brtanorexa [IOK
PEAICIUTHL, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO0mras XxapakTepUCTHKA JIEMEHTOB bubnmoreka [IOK
VIA-rpymnsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOTU(PHUKAIMU CEpPBHI.
93 HaxoxneHue cepsl 1 €€ CoOeTUHEHU I Bbubnuorexa LIOK
B IIpupoic. XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10pO/1, CTPOEHHUE, bubnmoreka [HOK
¢dusnueckue U XMMHUYECKUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTA,
. bubnmuoreka [IOK
25 ¢du3nuecKue U XUMHUYECKUE CBOWCTBA,
https://m.edsoo.ru/00adea28
MPUMEHEHNE
XUMHYECKHE PEeaKIUH, JIeKaIUe B
OCHOBE MPOMBIIUICHHOTO CIIoco0a
26 MOJIYYEHUSI CEPHOM KHCIOTHI. Bbubnuoreka [JOK
XUMHUUYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY>KaloIleH cpeibl COeTMHEHUSIMU
cephl
97 Brruncnenue MaccoBo J0JIM BBIXOJA Bbubmuoreka [IOK
IPOJyKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO0uas xapakTepuCcTUKa SJIEMEHTOB bubnunoreka HOK
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VA-rpynmel. A30T, pacrnpocTpaHeHue
B Ipupoje, puzndeckue u

XAMHUUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMuak, ero ¢pusudyecKue u

bubnuoreka IJOK

29 XUMHUYECKHE CBOMCTBA, IOJIYYSHUE B
Y https://m.eds00.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «IlonydyeHne aMMHaKa, U3y4eHHE €TI0 bubmmorexa HOK
. i > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KUCjIoTa, € pusndeckue u bubnuorexa LIOK
XHMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 o0peHuii. XuMHYECKOE bubmorexa [HOK
YHOLP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH CPEeb
COeIMHEHHUSAMU a30Ta
dochop. Oxcun dpochopa (V) u

33 (bocf))o pHaﬂ Kncnﬁa infnq(eciue u bubamorera LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJIyYSCHUE
Hcnons3zoBanue pocharos B

34 KaueCTBE MHUHEPAIBbHBIX yIOOpEHUIA. bubmmoreka [HOK
3arpsi3HEHUE IPUPOTHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Vriaepos, pacpocTpaHeHHUE B

35 npu I()) e E)I/ISI/II?-IGCKII)/IC 1 XUMHYECKHe butanorexa LIOK

PHIPOAE, https://m.edso00.ru/00adfd9c
CBOMCTBA
36 Okcuapl yriaepoja, ux Gu3nuecKkue u bubnunoreka [{JOK

XHUMHYECKHE CBOMCTRBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TPOOIEMBI,
CBsI3aHHBIE ¢ oKcuIoM yriepoza (1V)

.. Bubnuoreka IJOK
37 VYronbHast KUCJIOTA U €€ CONH
https://m.edso0.ru/00ae006¢c
[IpaxTuueckas pa6ota Ne 4 o Teme

38 "[Tony4deHue yrieKkucioro rasa. bubnuoreka [JOK
KauecTBenHnas peakiys Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTbHBIC TTIOHATHS 00
39 OpraHUYECK elIecTBax Kak o bubmorexa IOK
TaHUYCCKUX BEIECTBAX
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiiepoaa
Bubnnoreka [IOK
40 KpemHunii u ero coemuHeHUS
P https://m.eds00.ru/00ae080a
[Ipaktuaeckas pabora Ne 5. Permenue

41 SKCOEPUMEHTAITBHBIX 337a4 [0 TEME bubnuoreka [JOK
«BaxxHelme HeMeTauIbl ¥ BX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
Kontponbnas padora Ne3 no reme

42 B . bubmmoreka [HOK
«Baxueine HeMeTanIbl U UX

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as XxapaKTepUCTUKa XUMUYISCKUX
3JIEMEHTOB — METAJLIOB.

43 Mertamnudeckas CBsA3b U bubnmuoreka [IOK
MeTaJTNYeCKast KpUCTAITHYECKast https://m.edsoo.ru/00ae103e
pemérka. duznueckrue cBOMCTBA
METAJIJIOB
XuMH4YECKHE CBOMCTBA METAILIIOB.

. bubnunoreka [HOK

44 DNEKTPOXUMHUYECKUN P

HaIpsH>KEHUH METaJNIOB

https://m.edso0.ru/00ae1156
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OOuue cnocoObl MOTy4YeHUs
metainioB. CrutaBel. Beramcienust mo

45 aBHEHUSIM XUMHYECKUX PEAKIIUH bubmuorexa HOK
yp DEATINL, https://m.eds00.ru/00ae1156
€CIIM OJINH U3 PEareHTOB COAEPKUT
MpUMeECcHu
46 ITonsaTue o KOPPO3UH METAIIOB bubmuorexa HOK
PP https:/m.eds00.ru/00ae1278
Bubnuorexa IJOK
47
IHenorrbie MeTans! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHIBI HATPUS U Bubnnoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [lerouHO3eMebHBIE METAIIIBI — Bbubnuoreka [JOK
KaJIbIIMHA U MarHui https://m.edsoo.ru/00ae15e8
. bubnuoreka [IOK
50 Baxxueinine coenuHeHNs] KaabLUs
https://m.edsoo.ru/00ael15e8
51 O0001IeHEe ¥ CUCTEMATH3AIS
3HAHUH
50 JKEcTKOCTH BOABI M CIIOCOOBI €6 Bubnuorexa LJOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
[Ipakruueckas padora Ne 6 mo reme
53 "YKEcTKOCTh BOABI U METOIBI €€ bubnuorexa IIOK
Y A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
54 N —- bubnmuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONCTBA OKCHUJIA U bub6mmoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubnunoreka [{JOK

https://m.edso0.ru/00ae1d86
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Oxcunbl, THAPOKCUIBI U COJIH JKeje3a

bubnuoreka IJOK

> (1) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O060061eHre U cucTeMaTu3aIus
3HAHUMI
[TpaxkTuueckas padora Ne 7. Pemenue
59 9KCTIIEPUMEHTAIIBHBIX 33/1a4 10 TEME bubnuoreka [JOK
«BaxHelue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncienus no ypaBHEHUAM
XUMHYECKUX PeaKIui, €CIN OJIUH U3
60 peareHToB J1aH B U30bITKE WU Bbubanoreka [IOK
COAEPKUT TIpUMecH. Boruncienus https://m.edso0.ru/00ae1750
MAacCOBOM J0JIM BbIXOJa MPOAYKTa
peakuuu
61 O06001eHre u cucTeMaTH3aIus
3HAHUI
Konrponbnas padora Ne4 o reme
62 «BakHeHne MeTauibl ¥ UX
COCTMHEHUS»
63 BemecTBa 1 marepuanisl B Bubnnoreka [IOK
MIOBCEHEBHOW JXKM3HM YellOBEeKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsiI3HEHUE Bbubaunoreka [IOK
OKpY’Karollen cpebl https://m.eds00.ru/00ae4270
65 Posib xuMuu B pereHuu bubmmoreka [HOK
AKOJOTHYECKUX MPOOIEeM https://m.edso0.ru/00ae4270
66 PesepBHbIii ypok. O60011eHrE 1 bubnuoreka [JOK
CHUCTEeMAaTHU3alusl 3HAaHUN https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIil ypok. O6001meHNEe 1 bu6mmoreka [JOK
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CUCTEMAaTHU3aIU 3HAHUU

https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O000mIeHNE 1

CUCTEMAaTHU3aIUs 3HAHUU

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME
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