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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTreNpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHusl,
npeacraBieHabpx B ®I'OC 00O, a takxke Ha ocHOBe (emepanbHOU paboueit
MpPOTpaMMBbl BOCITUTAHUS W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma mo xumuu Aa€T MPEACTABJICHHUE O IIENIAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KiaccaM U CTPYKTYpPHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XWMHH, OINPEAETSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYaromMXcs, OMpeaAeNsieT BO3MOXKHOCTH TpeaMeTa s
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3yjbTaTaM OOY4YeHMs] XMMHUM Ha YPOBHE IeJiel H3ydeHUus NpeaMmeTa U
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOW JJIsi (POPMHUPOBAHHUS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAIOT (POpMUpYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIEHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECCKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM JJIsI  caMOpa3BUTHSL U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarolmuxcsi, HABBIKOB HX CaAMOCTOSITCJIbHOW Y4YEOHOU JeSITeNhbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHAILHOM JCSITEIBHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AUWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJd B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

JlanHble HanpaBlieHUsI B 00YYEHUU XUMHHU 00ECTICUMBAIOTCS CIICIM(PUKON
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XUMHH Ha ONpPEJCIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TMEPBOHAUAIBHBIX MOHSATUN XHUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus OIporpaMMbl 10 XuMuu chOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 MoJaxona K €€ nzyueHnro. Coaep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
IOHATUM O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuueckol peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHHU30BaHbBI IIO
MPUHIMITY TIOCIEIOBATEILHOTO Pa3BUTHUS 3HAHWKA HAa OCHOBE TEOPETUUYECKUX
IIPEACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TMpPEACTaBICHUN 00 DdICKTPOJUTUYECKON JHUCCOIMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HMIUPUUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUH OOBACHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpaMmbl MO XHMHUHU CHOCOOCTBYET (hOPMHUPOBAHUIO
IPEACTABICHUS O XHMUYECKOM COCTAaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUW MPUPObL, IECHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO
Y METOJIaM IMO3HaHUs B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C IMTPUBJICUEHUEM
3HAHUN W3 paHee HM3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXKalolmuid MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KiIaccy.



[Ipy wu3yuyeHUHn XUMHH NPOUCXOAUT (POPMHUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  Hayku Kak oOJacTM  COBPEMEHHOTO  E€CTECTBO3HAHUA,
NPAKTUYECKON JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeamMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATHUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, s3bIKa HayKd, B IPUOOIICHUN K HAYYHBIM METOJIaM TMO3HAHUS MpHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEaKlHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEILHOW U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU NpaBUil 0€3011aCHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
Ba)XHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KaK:

— (OpMHpPOBAHHWE WHTEJUIEKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

— HamnpaBJICHHOCTh OOy4Y€HUsT Ha CHCTEMATUYECKOE MpHUOOIICHHE
00Oy4aroluxcsi K CaMOCTOSITEIbHOM 1O3HABATEIbHON JAEATEIbHOCTH, HAYYHBIM
METOJiaM MOo3HaHUsl, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  of0ecriedyeHHE  YCJIOBHM,  CIOCOOCTBYIOIIMX  IPUOOPETCHHIO
OoOyyarolMMUCS  OMbITa PAa3HOOOpPA3HOM  AESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), HUMEIOLIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o00ImIEeH (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OMNBIT, MTOJYYEHHBIE IPU U3YYECHHUH
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpOoOJeM B TMOBCEAHEBHOM XU3HU U
TPYAOBOM AEATEIBbHOCTH,

— (dopmupoBanre y OOydYalOMIMXCA TyMaHUCTUYECKUX OTHOILICHUM,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIEJIAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

— pa3BUTHE MOTUBALMU K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYeIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBlIeHHOCTH
TaTbHENIIero 00yJeHus.



OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B 8 kacce — 68 4acoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKUE OHATHSA

[Ipeamet xumun. Poiab XuMHM B )KU3HU YeIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemecTBa. du3nyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThIe U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Momb. MoisipHas Macca.  BzauMocBs3b
KOJIMYECTBA, MAcCChl M YMCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEeHHs, 3aMELICHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3MYECKUX CBOWCTB OOpa3OB HEOPraHWYECKHX BEUIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsSHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
POKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJMIO/IEHHEe M ONHCAaHUE MPU3HAKOB MPOTEKAHUS XWMHUYECKHX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue rugpokcuaa meau (1) npu HarpeBaHuu, B3auMoEWCTBHE
xenesza ¢ pactBopom conu meau (1), nuzyuenue crocoOoB pa3aeneHus: CMecei: ¢
MOMOINbI0 ~ MarHurta,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JIUCTHJUISAINSA,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAHWE PE3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB



Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupoje, GU3NUECKHe U XUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabopaTOpud W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMHUYECKO peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — smeMmeHT M mpocToe BemiecTBO. HaxokaeHue Boaopona B
npupone, GU3MYECKHME W XUMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydenus. Kuemorsl u conu.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOPOB B MPUPOAE M B KU3HU 4enoBeKa. Kpyrosopor
BOJbI B IPUPO/IE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJI.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCIOTHBIE, aM{pOTEpHBbIE) U
HeconieoOpaszyromue. Homenknatypa okcunoB. Du3MUECKHE W XUMHUUYECKHE
cBoMcTBa OKCHOB. [losTydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Howmenknarypa comneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnyeckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENIEIICHHE COAEpKaHUs KHCIOpoAa B  BO3AYXE,
NOJIyYeHHe, COOMpaHHe, pacrno3HABaHWE W HU3YYEHUE CBOICTB KHUCIOpPOAA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HUMKHOBEHUSI M TpEKpalleHus TopeHus (Mmoxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINKCAaHWE WX CBOWCTB, IOJy4eHHE, COOMpaHHE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE



BojJiopoJia ¢ okcusioM meau (1) (Bo3MOKHO HCTIONIb30BAHUE BUIEOMATEPUAIIOB),
HaOMoZeHUEe O00pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEM pacTBOpEHHsS BEUIECTB C PAa3IMYHONM  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM HOJIEW PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO MCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIECTB PA3NIMUHBIX KJIACCOB, HAONIOACHUE HW3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHCIOT M IIEJIOYEH, U3YUYEHHE
B3aumojiericTBus okcuaa meau (ll) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPATIU3ALUH, [TOTyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITCCHEHHE OJHOTO MeTajula JpPyTMM M3 pacTBOpa COJHM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4 0 Teme «BaxHeWine KiacChl HEOPraHUYECKUX
COCIUHEHUI».

Hepuoauyeckuit 3axkoH U Ilepuoamyeckasi cucreMa XUMHYECKHUX
jieMmenToB JI. U. MengeneeBa. CrtpoeHue aromMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMETbHbIE METaJUIbl,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepuoanyeckuit 3akoH. Ileproanueckas cucreMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ileproger u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproja 1 TPyNIIbl JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue 37eKTPOHHBIX 000JI0YeK aTOMOB MEPBbIX 20 XMMHUECKUX JIEMEHTOB
ITepnommueckoi cucremsl . . MenaeneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 €ro MnoJioxkeHuto B [lepuogunueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIAM U IIEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. [. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBsizb. KoBaneHTHast (mosisipHasi M HEMOJIAPHAs) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Tpouecchl OKKCIIEHHsI 1 BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3oKeHUs, COSTUHEHHUS).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHUHU B 8 KJlacce
OCYILIECTBIISIETCA Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MMOHATHH, TaK MW TIOHATUH, SABJISIONIMXCSA CHCTEMHBIMH JJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: Hay4yHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuUKaIsi, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEpPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepusi, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUYECKUM 3apsjl, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBa, a3, (U3MYECKUE BEIIMYWHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
. U. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHU CBOWICTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJIbLUsi W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3J1eMEHTOB B [lepuommyeckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XMMUYECKUX PEAKIUA MO pa3INuYHbIM MHpHU3HaKaM (110
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
IO HW3MCHCHUIO CTCICHEW OKHUCJICHUS XMMHUUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
peaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[TonsiTie o ckopoctu xuMudeckou peakiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHMHYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomarne o karanuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIHAIOLIME HAa CKOPOCTh XUMHUYECKOM pEaKkIUuu H
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopusa  SJIEKTPOIUTUYECKOW  JHCCOILMALINH. DJIEKTPOIUTBL U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBsA3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bl€ ANEKTPOJINTHL.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEaKUHd HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHblE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEd B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U anMasza), CIOKHBIX BEIIECTB
(xJopuma HaTpuUs), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIIPOBOHOCTH PAaCTBOPOB BEILECTB, Ipolecca AUCCOLUALUN KHUCIOT,
niesioyeit u cosieit (BO3MOXKHO MCIOIB30BAHUE BUAECO MAaTEPUAIIOB), TPOBEACHHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJIEHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLUI
(ropenue, peakuuu pa3NoXKeHus, COEJIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

Hemeranbl u MX coeIMHEHUA

OOmasi xapakTepuctuka ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalNIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KucnoTa, XMMUYECKUE CBOMCTBA, MOJTy4YeHUE, MpUuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelme XJIopuabl U UX
HAXOXKJCHUE B IPUPOJIE.



Obmass  xapakrepuctuka 3yeMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (PUu3nYecKue
CBOMCTBa TPOCTHIX BEHIECTB — KHUCIOpPOJa U  Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHEe U XHMHYECKHe CBoicTBa. OKCHIBI Cepbl  Kak
MPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHas Kuciora, (Qusnyeckue u
XUMHUYECKUE CBOICTBa (0OIIME Kak TMpENCTAaBUTENs Kjacca KHUCIOT |
cnenupuyeckre). XuMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MPOMBIIIIEHHOTO
croco0a moixy4yeHusi cepHoil kucioThl. [Ipumenenne cepHoit kuciotel. Conu
CEpPHOM KHUCIIOThI, KAUECTBEHHAsl peakuus Ha cyib(ar-uoH. Haxoxaenue cepbl
U €€ COEMHEHUN B MPUPOJE. XUMHUUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

O6mas xapakrepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero puU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiusi Ha MOHBI aMMOHHS. A30THasi KUCJIOTA, €€ MOJy4YCHUE,
dbu3uyeckre W XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kjacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YJA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIICH
Cpelbl COeAMHEHUSIMHU a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHNUE BO3/yXa, MTOYBI
u BonoémoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puznueckue u
xumuueckue cBoctBa. Oxcua  dochopa (V) u  docdopnHas kucinora,
du3nueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue dhocdaros B
KaueCTBE MUHEPAJIHHBIX yI0OPEHHIA.

O6mass  xapakrtepuctuka oaneMeHToB |IVA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJEPOH, alIOTPOIHbIE
MOAU(DUKALIUKA, PACTIPOCTpAaHEHUE B TpUpoJe, (HU3NUYECKUE U XUMHUYECKUE
cBoiictBa. AzncopOuusi. KpyroBopot yriaepona B npupoje. OKcuabl yriepoaa,
ux (uU3NUECKHe M XUMUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBEI,
NOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (1V), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YrompHas KucioTa W €€ coiau, UX (GU3HYCCKHE M XHUMHUYCCKHUE
CBONMCTBa, MOJyYeHHWE W NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIILUICHHOCTH U
CEJILCKOM XO3SIUCTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COCIMHEHUSIX yIiiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TAHOJ, TJMUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHUKH  YIIEBOAOPOIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), IPOIYKTH UX MEepepadoTKH (OCH3UH), KX POJIb B OBITY
U TIPOMBINUICHHOCTU. [IoHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, MOJYyUYECHHE H
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOume npeacraBieHus 00
okcuye kpemuus (IV) u kpemHreBo# kuciaore. CHIMKATBI, UX MCIIOIH30BaHKE B
OBITY, B IPOMBIIIUICHHOCTH. BakHeI1e cCTpouTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0aembl 6e30macHOro UCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TIPOBEICHNE KAUECTBEHHBIX PEaKUi Ha XJIOPHUA-HOHbI U HAOII0IeHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOr€HOB M WX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpasliamu XJOpUJ0B (TaJlOre€HUIO0B),
O3HAaKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOMIOIEHUE TMpoIecca OOYTIUBAHUS
caxapa moJ JACHUCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3y4YEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHUCIOTHI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaONMI0JIeHWEe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX B (POCHOPHBIX yIOOPEHUH, MOJIydeHHEe, COOMpaHKE, paclIO3HABAHHUE U
M3y4YEHUE CBOMCTB aMMMaKa, NPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX IPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOU KUCIOTHI C MEJbIO (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anmMasza, rpaduta, GQymiepeHa, O3HAKOMJICHHE C MPOIECCOM
a7copOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
NpOTHBOrasa, MojJy4yeHue, cOOMpaHHe, pAaclo3HaBaHUE M W3YYEHHE CBOMCTB
VIJIEKUCIIOTO Ta3a, MPOBEJACHHWE KAYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl U M3YyYEHUE IMPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a/a4 1o TeMe «BaxkHeline HeMeTamIbl U UX COeTUHEHUS.



MeTtajuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKA XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKas PelI€TKa. DINEKTPOXUMUYECKUN psifl
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl mnomydeHus: MmeTtawioB. [loHATHE O KOPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alMThl WX OT Koppo3uu. CruiaBwl (CTajb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B ObITY U MIPOMBIIUICHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoin  cucreme
xuMu4eckux 3neMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPHUS U
kanus). OKCuabl W TUAPOKCHIBI HATpus U Kanud. [IpuMeHeHue MIeTOYHBIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KalbLIMK: IIOJIOKCHHE B
Ileppnogmueckorn cucreme xumuuyeckux odnemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ou3znueckue U XUMUUYECKUE
CBOMCTBa MarHusi M Kajiblusl. BakHelinme coequHeHUs Kaiublius (OKCHUI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
snemeHToB [[. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMuHus. AMQOTEepHBIE CBOWCTBa
OKCHJA ¥ TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepruoanueckon CUCTEME XUMUYECKUX IJIIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxkAeHue B mpupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. Okcuapl, ruipokcuabl u comm xkeneza (1) m
xenesa (III), ux cocta, CBOMCTBA U MOITYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMHU
CBOMCTBAMHU, H3YyUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BUIECOMATEPHUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXXHO HCIIOJL30BaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJIbIUs, aFOMUHUSA, IMHKA, JKeJie3a
(I1) u xeneza (III), memu (II), HaOmOmEHWE W ONKMCAHHUE MPOIIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpHs, Kaldusl M Kalblus (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA IMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHelIme MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKPYKAKIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJI30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XYMHUYECKOE 3arps3HEHUE OKPYKalolIel cpebl (mpeaeiabHast JOmyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Pomp xumMuum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mexcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIaccu(uKaiusi, MEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBICHHE, MapHUKOBBIM
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

dusznka: marepus, aTtoMm, dJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIleCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTaJUIMUeCKasi pemeéTka, CIUIaBbl, (U3UYECKUE BEJIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, TIAHETHI, 3BE3b1, COJIHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHuUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE MOPOIbI,
MOJIE3HbIC HCKOTIaeMBIE, TOILJIUBO, BOJIHBIE pecypcBhl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIEro
00pa30BaHUs JOCTUTAKOTCA B XOAE€ OOY4YEHHS XMMHHU B €IMHCTBE Y4EOHOU U
BOCIIUTATEIBHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJUIIMOHHBIMHU
POCCHMCKMMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IMPUHATHIMUA B OOIIECTBE IMpPaBWJIAaMH U HOPMaMH IOBEACHUS M CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyJarOITUXCSl.

JIugyHOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOYy4YarOIIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUA U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTPpHOTHYECKOT0 BOCIIUTAHHUS

IIECHHOCTHOTO  OTHOUIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHpopManmeli O TEepeAOBBIX JOCTHDKCHHUSX M OTKPBITHAX MHPOBOH U
OTCYCCTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEJACTABICHUS O COLMAIBHBIX HOPMax M IIpaBWIaX MEKJIMYHOCTHBIX
OTHOIIEHWM B  KOJJIGKTUBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIENOBATEILCKONW, TBOPUYECKON U NPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTU K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH Y4E€OHBIX, TO3HABATEIBHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWMMONOMOIIM B  Mpolecce dTON  ydeOHOM
JeATEeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS O BEUIECTBE U XUMUYECKON PEAKIIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MMO3HABATEIIbHBIE MOTHBBI, HAIlPaBJICHHBIC HA IMMOJTYyYEHHUE HOBBIX 3HAHHM
M0 XHWMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX MPOLIECCOB U
SABJICHUM, TMMO3HABATEeNbHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOSATENbHONM padOThl € Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOH, JOCTYINHBIMH  TEXHUYECKUMH  CPEIACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0O03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEA0BATENIbCKON
JEeSTEILHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha 37J0POBBIA 00pa3 KU3HU, OCO3HAHUE IOCIEICTBUN U
HETIPUSATHE BPEIHBIX NPHUBBIUCK (YIMOTPEOJECHUS aJIKOTOJIS, HApPKOTHKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaIieHn ¢ XMMAYECKIMH BEIIECTBAMU B OBITY M peaTbHOM JKU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3YUYECHHIO Mpodeccuil U TpyAa pa3iiuyHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NMPUMEHEHUS TMPEIMETHBIX 3HAHHWHA MO XUMHU, OCO3HAHHBIA BHIOOD
WHIAVUBUIYAIbHOM  TPacKTOpPUHM TPOJOJDKEHHUST 00pa3oBaHUsT C  Y4ETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, yCremHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpene;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBaHUS, IOHUMAHUE LICHHOCTU 3J0POBOr0O
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBui 0€301MacHOTO TOBENCHHSI TPH padoTe C BEIIeCTBaAaMHU, a TaKXke B
CUTYaIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, ITOJTy9aeMbIe P U3YYECHUN XUMUH, JIIS
pelIeHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOU CpEIoM, I
MOBBIIICHUS] YPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHHUSI TJ00aIbHOTO
XapakTepa HJKOJIOTMYECKHX MpOOJieM M MyTed WX PEIICHUs TOCPEICTBOM
METO/IOB XUMUH, IKOJIOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B MT03HABATEJIbHOM, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pPE3YyJIbTATOB BBIICIAIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHMPOBO33PEHUsI OOIICHAYYHBIC TOHATHUS (3aKOH, Teopusl,
IPUHIIMI, TUMoTe3a, (akT, cucTema, MPOIECC, AKCIEPUMEHT M JpYroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 JTUX TMpeaAMEToB  (opMupoBaTh
MPEICTABICHUE O IIEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, W YHUBEPCAJIbHBIC
ydeOHbIC JIeUCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC),
KOTOpBIE 00OecneynBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESATEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHMSI MCIIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHHUH
3HAHUMU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3h C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHUS )15l OOBICHEHUS OTAEIBHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTCpUM Ui KIacCU(PUKAIUM XHMHYECKHUX BEIIECTB M XHUMHUYECKHX
peakIuii, yCTaHaBJIWBAaTh NMPUUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE PaCCyX AeHUS (MHIYKTUBHBIC, NEITYKTHUBHBIE,
10 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUCHUS;

YMEHHME TPUMEHATh B TMPOLIECCe IO3HAHUS NOHATHUS (TIPEIMETHBIE U
METanpeIMETHbIC), CHUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI AJIEMEHTA), XuMuueckas popmyria
U ypaBHEHHE XUMHUYECKOW PEAKIIUU — MPHU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3a7a4, C Y4YETOM OTHUX  MOJECIBHBIX MPEJACTABICHUM  BBIABISATH U
XapaKTepu30BaTh  CYIIECTBEHHBIE TIPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEMIECTB M  XMMHYECKUX PEAKIUM, BBIBISATH  OOIIUE
3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJICTBEHHbIE CBSI3M U TNPOTUBOPEUMS B
M3Yy4aeMbIX MpoIleccax U SIBJICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUS:

YMEHHE HUCI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MPUOOPETEHUE OIbITA 1O IJIAHWPOBAHMIO, OPTaHU3AMU M IPOBEICHUIO
VYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €T0 Pe3yibTaT, POpMyIHpoBaTh 000OIIECHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BbIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM TMPEACTABICHUS, TMOJy4aeMyl W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpATypa XUMHUYECKOIO COJEpKaHU,
CIpaBOYHbIE TMoOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE PUMEHATH Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOpPMAllMM U COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOIMWMBIX JUIS BBIIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JaCTH HCIIOJIb30BAHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpEeACTaBICHUS
MH(pOpMaUMU U WUIIOCTPUPOBATH PELIAEMBbIE 3aa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BATh W AaHAIM3UPOBaTh B Ipolecce Yy4yeOHOU u
UCCIIEI0BATEIBCKON JESITeIbHOCTH uH(pOpMaLUIO 0 BIIUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCH (B XoJe auayiiora W (WiIM) JUCKYCCHH) II0
CyHlecTBYy 00cyxkaaeMoil Tembl, (OPMYJIUpPOBaTbL CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOHN 3a1auH;

YMEHUSl MPEJCTaBIATh MOJYYEHHBbIE PpPE3yJbTaTbl MO3HABATEILHON
JESTeIbHOCTY B YCTHBIX W NHCbMEHHBIX TEKCTaX; JAejaTh MPE3EHTAINI0
pe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMEHTa (J1abopaTOpHOro
OTIbITA, JTA0OPATOPHON PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
IPOEKTA);

YMEHUS y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEIICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUH, OINpEIETICHHE KPUTEPUEB IO OLEHKE
KauyecTBa BBINOJIHEHHOM pabOThI U ApyTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPEAEIATh LEeIN ACSITeNbHOCTH, IJIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO



JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PelIeHNs Y4eOHBIX
Y TIO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH
MPEVIOKEHHBINM AJITOPUTM JIEMCTBUM TIPU BBINOJHECHUM 33JaHAN C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM L€, YMEHHE
WCIIONB30BaTh W AHAJIA3UPOBATh KOHTEKCTHI, IPEJIaracMbleé B YCIOBHH
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOEHHUIO 00s3aTEIBHOTO

coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOHN (enepalbHONM paboyell Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOMIMMUCS HAyYHbIEC 3HAHUS, YMEHHUS U CIIOCOOBI
NeucTBUl, crenuduueckue g MpeaMETHOW o0nacT  «XUMHS», BUIBI
JNEATEIBHOCTH 10 IIOJIYyYEHUKD HOBOIO 3HAHWs, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K konuy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Yy 00YHAIOLIUXCSl YMEHHUIA:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYIa,
XUMHYECKUHN DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
M MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHYECKOTO DJJIEMEHTa B COEAUHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHJ,  KHCJIOTA,  OCHOBAaHUE,  COJIb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJIaccu(pUKalMs peaklmii: peakiMi COCIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peakuMu 3aMEelIeHUusl, peakuuu OOMEHa, 3K30- M JHJIOTEPMHUYECKHUE
peaKkimu, TEIIoBoM 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas oOpOuWTanb, paAMyC aToMa, XHUMHYECKass CBS3b,
MOJISIpHAss W HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JAOJs BellecTBa (MPOLIEHTHAS
KOHIIEHTpAIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATUU U
MPUMEHATH THU MOHITUSA IPU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJIEHUS (OpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENeNATh BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHApHBIX
COCIMHECHUSX, CTENECHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCMHEHUAX, NMPUHAICKHOCTh BELIECTB K ONMPEACIEHHOMY KIAacCy



COCIMHECHUIA TO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpeiBate cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHUE TEPUOJUUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUs, 3aK0OHa ABOTaJIpo;

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy [lepuomnueckoi
CUCTEMbl XMMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnna)», maneie
1 OOJpIINE MEPUOJIbI, COOTHOCUTh 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsii sapa, oOIIee YHCIo
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATh  XMMHYECKHUE  DBJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIECTBA, XUMUYECKUE peaKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
PEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJIAcCOB,  MOATBEpXJas  ONUCAHWE  MpUMEPaAMU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT MX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa To Qopmyiie
COCMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIM;

IMPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000IIeHue, CHUCTEeMaTU3AlHIo,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BELIECTB U XMUMHUYECKHX PEaKIHMil, €CTeCTBEHHO-
HAay4YHble  METOABl  MO3HAHUS —  HAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

cleAoBaTh MpaBWIaM  TMOJIb30BAaHUSI XUMHUYECKOM TMOCYAOM |
nabopaTopHbIM 000PYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH MO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO



K

razoo0pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOJAA), HMPUTOTOBICHUIO
pacTBOPOB C OINPEICIEHHOM MACCOBOM [JIOJEH PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKHUE DKCIIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W  KHCIOT C TOMOIIBIO
UHANKATOPOB (Jakmyc, (eHondTaaerH, METUIOPAHK U IPYTHE).

KOHI[y oOyueHus B 9 KJiacce MpPEIMETHBIE pe3yslbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTMOH, aHHOH, MPOCTOE BEIECTBO,
CJI0)KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHMUYECKas peakius, XUMHUYEeCKas CBfA3b, TEIIOBOU
ahdexT peakiuu, MoJb, MOJSPHBIA 00BEM, PACTBOP, BJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEJIb, OKHUCICHUE W  BOCCTAaHOBIICHUE,
ajutoTponus, aM(OTepHOCTb, XUMHUUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaIMYecKass pemérka, KOppo3us
METaJIOB, CIUIABBI, CKOPOCTh XHWMHMYECKOM pEaKUuH, MPEaCIbHO
nonyctumas konuentpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHH U
MIPUMEHSATH 3TU MTOHSTHS MMPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBJICHHUSA (HOPMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONpENENISITh BaJEHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh
BEIIECTB K OMNpPEACTIEHHOMY KJIacCy COeIUMHEHUW mo ¢dopMmysam, BH]
XUMUYECKON CBsi3U  (KOBaJIGHTHAsl, WOHHAsA, MeETauIMuecKas) B
HEOPTraHUYECKUX COCAMHEHUSX, 3aps]l MOHA TI0 XUMHUYECKOU (opMmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPTraHMYECKUX COCIUHECHUU,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIca Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OIUCHIBATH U XapaKTEPU30BATH
TabanyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «MJIaBHas moarpynna (A-rpymnma)» u «moOodyHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME MEPUOMBI, COOTHOCHUTH
0003HAYCHUSA, KOTOPbIE HMEIOTCS B IEPUOAUYCCKON TalmHIEe, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMHM CTPOCHUA AaTOMOB XUMHUUYECKHX



AJIIEMEHTOB (COCTaB M 3apsija sijpa, oOllee YHUCIO DSJIEKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJO0SIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAMHEHUN B
npenenax MajiblX NEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIUPOBATh  XMMHYECKHE  DJIEMEHTHI,  HEOpraHUYECKHe
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTEIEeHEH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATh) OOUIUE U CHEHU(PUUECKUE XUMUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAsi OINKUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEaAKIUH;

COCTABJISITh YPABHEHUS DJEKTPOJUTUYECKOM JHUCCOLUMALUU KHUCIOT,
HIEJI0YEeW W COJIEW, TOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEAKLIHU
MOHHOrO  OOMEHa, ypaBHEHHMsS  pEaKUui,  MOJITBEPKAAIOUIUX
CYILLIECTBOBAHME I'€HETUYECKOM CBSI3U MEXKY BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIMii;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYI JOJI0 XUMHUYECKOTO JJIEMEHTa Mo ¢opmyie
COCIMHEHHsI, MAacCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKOM PEAKIINH;

coOyofaTh NpaBuUjiia  TOJIB30BAHUST  XUMHUYECKOM  MOCyAou W
7a00paTOpHbIM O0OpPYJIOBaHMEM, a TakKe IpaBUjia OOpalleHus C
BELIECTBAMU B COOTBETCTBUU C HWHCTPYKUUSMH 110 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO IMOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

OPOBOJUTH  PEAKIMHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BELIECTB: pPACHO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapoObonatr-, ¢Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METAJIJIOB,
IIPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



e TMPUMEHATH OCHOBHBIE OIEpPAIMU MBICIUTEIBHON JIESITENBbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHME, O0OOIIEHHE, CHCTEMaTU3alHUIO,
BBISIBJICHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHMM, €CTECTBEHHO-HAyYHBIE METOIbI
No3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NPOrpamMMbl padoThI padoThbI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMusi — BakHast
11 00J1aCTh €CTeCTBO3HAHMS 5 9 bu6mmoreka IIOK
' Y [IPAKTHYECKON https://m.edso0.ru/7f41837c
JESTEIIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bubmnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 5 bubmuoreka [JOK
' ITousTHe 00 OKCcHAAX https://m.edso0.ru/7f41837¢
Bogopon. Ilonstue o bubmuoreka [JOK
2.2 8 1
KHMCJIOTaX M COJAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsTre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nommorexa L

COeTUHEHNN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumniyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepuoauueckuii 3aKOH U

Ilepuonnueckas cucrema
but6mmoreka [IOK

A 7
3 XHMHIHECKHX 5JICMCHTOB https://m.edsoo.ru/7f41837c

. . Menneneena.

Crtpoenue aToma

XUMHYECKASA CBI3b.

3.9 OKHCITUTENTBHO- 8 2 bubmuorexa [IOK
' BOCCTAHOBUTEJILHBIE https://m.edso00.ru/7f41837¢c
peakiuu
bubmnoreka IIOK
n 1
TOro 1o pasneiy > https://m.edso0.ru/7f41837¢
Pe3epBHOE Bpems 3 Bubnmorexa [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 5 5
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9 KVIACC

HaumeHoBaHue KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoThbI
Pa3nes 1. BemecTBO M XMMHYeCKHE PeaKIIUH
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK
' p . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIEeKTPOTUTHYECKAS
13 JTUCCOLIMAINA. 3 1 1 bu6nunorexa [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Pasznen 2. HemeTasibl M HX coeIMHEHHS
OO011ast XxapakTEPUCTHUKA
2.1 XI/IMI/I‘{CCKIF/)IX BJIGI:)MCHTOB 4 1 Bubmmorexa [IOK
' https://m.edso0o.ru/7f41a636
VIIA-rpynnsl. I'anorenst
OO61mas xapakTepuCcTHKa
but6mmorexa [IOK
2.2 XUMUYECKHUX AJIEMEHTOB 6

VIA-rpynmnsl. Cepa u e€

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
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COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeTMHCHHS
OO01mas xapakTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y% 8
rp}:HHH fiepoi H https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Hroro o pasneny 25
Pa3zgen 3. MeTa/ILI M UX COeIUHEHU S
31 OO0mue cBoiCTBa 4 bu6mmoteka [IOK
' METAIJIOB https://m.eds00.ru/7f41a636
3.9 Bakueitme MeTaisl 1 16 bubanoreka LIOK
' WX COEIUHEHHUS https://m.eds00.ru/7f41a636
Hroro 1o pasneny 20

Pa3nen 4. Xumus n okpy:kaomasi cpeaa

41 BemecTsa u matepuaisl B 3 bu6anoreka LIOK
' JKM3HHU YeJ0BEKa https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
b K
PeszepBHOe Bpems 3 momorexa 110

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
Hara undgpoBbie
n| Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 YKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BELIECTBA Oc
[TonsTHe 0 MeToAax MO3HAHUS B bubmorexa [JOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
7e
[IpaxTnueckas padora Ne 1
«IIpaBuiia paboThI B 1abopaTopuu bubmorexa [JOK
3 P . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
J1a00paTOPHBIM 000PYTOBAHUEM) o
YucThle BelecTBa U CMeCH bubmorexa [JOK
4 . 1 https://m.eds00.ru/ff0d26
CriocoOblI pa3aeneHus cmecei ca
[TpakTuueckas pabora Ne 2 bubnuoreka [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c



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

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
7 (CMMBOJIBI) XMMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BelIecTB. XUMHU4eckas popmyia bubmorexa LHOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMCHTOB -
OTtHOCHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAs MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 105151 XUMHAYECKOTO bubmotexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHEHUH Oc
bu6nmoreka [JOK
KomnuectBo BemecTBa. Mouib.
13 JHIECTEO BETECTR o https://m.edsoo.ru/ff0d52
MousipHas macca
30
dusznyecKknue 1 XUMHIECKHE bubmotexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs R
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexka [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a
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https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHHUS 88
Beraucnenus koiuuecTBa, MacChl bubmuorexa [JOK

17 | BemecTBa o ypaBHEHUSM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanus XuMHIECKUX

eakuuil (CoeqMHEHUs bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs1, 3aMEIICHHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIN- bubnnoreka [JOK

19 | osHuumknoneauct. O600IIEHHE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alus 3HAaHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemecTBa M XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocras bu6nmoreka [JOK

21 | Bo3zmyxa. Kucnmopon — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
Ou3nyecKkue 1 XUMHIECKHe
CBOMCTBA KHCIIOPO/a (peaKIuu Buomiorexa LOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropenue). [lonstue 14
00 okcHuaax =

93 CriocoOsI motyueHus: KUCIopoa bubnmoreka [JOK

B JJaboparopuu u

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d497a

IpOMBILIEHHOCTH. [IpuMeHeHue
KHCII0pOJa

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peakuusax
TorumBo (HedTh, yroias U METaH).
3arpsi3sHeHre BO31yxa, CII0COObI
eropn €/I0TB ameﬁa bubmmoreka [IOK
25 P P ' https://m.edsoo.ru/ff0d4c
Hedrexumuueckas 4a
MpOMBILIEHHOCTh CaMapcKoi o
obyacTu.
[IpaxTuueckas padora Ne 3 o
teme «[lonmydyenue u cobupanue bubmorexa HOK
26 I P https://m.edsoo.ru/ff0d4ae
KHCIIOPO/I1a, U3yUYEHHUE ero 9
CBOWCTB» B
Bonopon — snemeHT u mpocroe bubnuoreka [IOK
27 | BemectBo. Haxoxmenue B https://m.edsoo.ru/ff0d4d
pupoIe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK
28 | cBoiicTBa Bogopoaa. [Ilpumenenue https://m.edsoo.ru/ff0d4d
BOZOpO/IA do
bu6mmorexa [IOK
29 | TlonsiTHE O KUCIOTaX U COJMAX https://m.edsoo.ru/ff0d50

dz2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

CriocoObl ToTy4eHHsT BOAOPO/Ia B

bubmuorexa [JOK

30 https://m.edsoo.ru/ffod4d
nabopaTopuu 40
[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenue u cobupanue bubmorexa LHOK
31 v https://m.edsoo.ru/ff0d4f4
BOJIOPO/a, U3yUEHHUE €ro 9
CBOICTBY -
. n bu6mmoreka [IOK
M §] .3
32 OIVIPHBIH ODBEM Ta30B. SakoH https://m.edsoo.ru/ff0d54
ABorajzipo %6
Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a I10 €ro U3BECTHOM bubmaoreka IJOK
33 H Y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIISCTBA WIIN ”
00BEMY o
Brraucienus 00EMO0B ra3oB 110
ABHEHMIO PEAKIINN HA OCHOBE bubmaorexa IJOK
34 yp "p H N https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
N bubmuorexa [JOK
C LTI §)
36 OCTaB OCHOBAMHI. LIOHATHE O https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopna xak pactBopuTens. bu6mmorexa [IOK
37 Hacrlmennnle 1 HeHaChIIEHHbBIE https://m.edsoo.ru/ff0d5b

pactBOpbl. MaccoBast 10Jist

40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

BEIIIECTBA B
pactBope.(IIpodeccust mabopanr,
(dhapmareBT u Jp.)

[IpakTuyeckas padora Ne 5 o
teme «[IpurorosieHne pacTBOPOB

bu6mmoreka [IOK

38 .. . . https://m.edsoo.ru/ff0d5e
C omnpeaeéHHOM MacCOBOM J0Jiel ba
PacTBOPEHHOTO BEIIIECTBA» T
KonTponbnas pabota No2 mo teme bubmorexa HOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIbl: COCTaB, KiIacCUu UKL bubmorexa [TOK
40 ' ’ ’ https://m.eds00.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xXuMu4ecKue bubnnorexa [HJOK
41 | cBOMCTBA KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bu6nmoreka [JOK
OcHOBaHU: COCTaB,
42 https://m.edsoo.ru/ff0d67
kinaccuduKaiys, HOMEHKIATypa ca
bu6nmoreka [JOK
[Tonyuyenue u xummudeckne
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
bu6mmoreka [JOK
KucmoTsr: cocTas,
44 https://m.edsoo.ru/ff0dfee
KJ1accuukanms, HOMEHKIJIaTypa 5
45 [Tonyyenue u xXumu4eckue bubnnorexka [JOK

CBOMCTBA KUCIIOT

https://m.edsoo.ru/ff0Odfee



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46 | cmocoObl MOTy4YeHHUs, https://m.edsoo.ru/00ad94
XUMHUYECKHUE CBOWCTBA 4
[TpakTuyeckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX bubnnoreka [HOK
47 | 3ama4d o teme «OCHOBHEBIE https://m.edsoo.ru/00ad9b
KJIACChl HEOPTaHUYCCKUX ic
COCTUHEHUN )
['eneTnyeckas CBSI3b MEKIY bubmuorexa [JOK
48 | KkiaccamMu HEOPTaHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
bu6mmoreka [IOK
O00011IeHIE U CUCTEMATU3AIUS
49 . https://m.edsoo.ru/00ad9c
3HAHUU
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KITaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeAUHEHUI" la
[IepBbie moNBITKN
bu6nmoreka [JOK
KJIACCU(UKAIINN XUMUYECKUX
o1 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOHBIX 2JIEMEHTOB =
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5

XUMHUYECKUX djieMeHToB /1. 1.
MenneneeBa

2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK

53 | Ilepuonsl, rpynmbl, HOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bubmuorexa [JOK
Ctpoenune atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M3oTormbl 42
CrtpoeHue 3JIeKTPOHHBIX
bubmuorexa [JOK
000J10Y€K aTOMOB AJIEMCHTOB
55 . https://m.edsoo.ru/00ada6
ITepunonnueckoii cucremst . 1. be
Menneneepa B
XapaKkTeprucTUKa XUMHUECKOTO
bubmuorexa [JOK
3JIEMEHTA TI0 €ro IMOJIO0KECHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnonnueckoii cucreme /. U. 24
Menneneepa B
3nauenue [lepuognueckoro
bu6nmoreka [JOK
3aKOHA IS Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. Jl. 1. MenneneeB — 6e
Y4EHBIN, IEJAror U rpak aHuH _
PesepBurlit ypok. O00011I€HIE U
P P N bubmuorexa [JOK
cHUCTeMaTH3aIvs 3HaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepocculickas npoBepodHas 3c
paborta o
KonTponbnas padora Ne4 o teme
bu6mmoreka [JOK
«Ctpoenue atoma. XuMHu4decKas
59 . https://m.edsoo.ru/00adb4
cBs3b» / Beepoccwuiickas 86
npoBepovHas pabora o
60 | DieKTpoOTPHUIIATEIHLHOCTH bubmmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

aTOMOB XMMHUYCCKHX 3JICMCHTOB

https://m.edsoo.ru/00adaa
b8

bubmuorexa [JOK

61 | HonHas xumudeckas CBSA3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
KoBasienTHas nonsipHas
62 https://m.edsoo.ru/00adaa
XUMHUYECKAs CBI3b
b8
KoBanenTHasa HenongpHas Bubmiorexa HOK
63 p https://m.edsoo.ru/00adaa
XUMHAYECKAs CBA3b
b8
bubmuorexa [JOK
64 | Creneun OKUCIEHUA https://m.edsoo.ru/00adae
28
bu6nmoreka [JOK
OKUCIUTEIHLHO-
65 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIIHHBIC PEaAKIIHH 26
bu6mmoreka [IOK
66 | OxwucauTenn U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb0
76
Pesepsusblil ypok. O000IIEHNE 1
P P N bubmuorexa [JOK
CHCTEMAaTH3alis 3HaHUN 110 TEME
67 https://m.edsoo.ru/00ad9c
«Ctpoenne aroma. XuMudeckas b2
CBSI3b» 2
. bu6mmorexa [IOK
PesepBHsblil ypok. O0001IIEHNE 1
68 p yp Hl https://m.edsoo.ru/ff0d61

cHCTEMaTH3aInsI 3HaHUH

c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




9 KVIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3YYeHH s oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbi
n
Ilepnonnueckuil 3aK0H.
Ilepuoanueckas cucrema bubmorexa LIOK
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB /J1. o
. Meunneneena B
3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB bubmorexa [IOK
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX HJIEMEHTOB 6
MEPBBIX TPEX MEPUOOB B
Knaccudukanus u bubaunoreka [IOK
3 HOMECHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHUX BEIIECTB 2
Buner xumudeckoii cBsI3u U bu6mmoreka [JOK
4 THUIIBI KPUCTAJUNIMYECKHUX 1 https://m.edsoo.ru/00adbac
peImEToK 6
KonTponbnas padota Nel
o reme «IloBropenue u
5 yrayosieHne 3HaHUH! 1 1
OCHOBHBIX Pa3/IeoB Kypca
8 Kiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[Tonsatue o ckopoctu
XUMHYECKON peaKkuu Bubmorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE O TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [IOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CI1a0bIe ANEKTPOIIUTHI -
bu6mmoreka [IOK
HNonHble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu

XUMHUYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | npencraBneHuii 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIACCOILMAIIAN
bu6mmoreka [IOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTuueckast paborta No 1.
bu6mmoreka [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
10 TEMeE
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOITUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuoreka [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubnnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl 2
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edso0o.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTUHECHUSIMU CEPhI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, Gu3nYecKue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no Teme «[lonmyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3yuyeHHue ero 0
CBOWCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

https://m.edso0.ru/00adf51



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

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azota( TonpTTHA30T,
KyiiOpimeBasor)

[e0)

®ochop. Okeun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOMCTBA, IIOJIy4CHHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
IPUPOJTHON CPEJIbI 0
docharamu (pocoxum)
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHeHHE B
35 https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHYECKHE CBOMCTBA -
Oxkcunsl yriaepoaa, ux
¢u3nveckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBolicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
37 VronpHas KUciaoTa u eé bubmuorexa [JOK

COJIN

https://m.edso0.ru/00ae006



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

(@]

[Tpaktuyeckas padora Ne 4
o TeMe "l[lonyuenue

bubmuorexa [JOK

38 | yraekucnoro rasa. https://m.edso00.ru/00ae027
KauecTBenHas peakius Ha e
KapOoHaT-HOH"
[lepBoHavaibHBIE TOHATHUS
00 OpraHn4eCcKux Bubmiorexa ITOK
39 p https://m.edsoo.ru/00ae054
BEIECTBAX KaK O o
COEIMHEHUSX YIiiepoaa B
KpeMHui 1 ero bubmuorexa [JOK
40 P https://m.eds00.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pentenue
SKCIIEPUMEHTAIbHBIX 3a7a9 Bubmiorexa ITOK
41 p . https://m.edsoo0.ru/00ae0bf
o TeMe «Baxkueiime 5
HEMETAaJLJIbI U UX N
COEIMHEHU S
KonrtponbHas padora Ne3
o teMe «Bakneimue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETAJIBI U UX g
COCITUHCHUS -
OO01mas xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB — Brbmrotexa [IOK
43 https://m.edsoo.ru/00ae103

MeTaJUIoB. MeTanueckas
CBsA3b U METAIJINYCCKas

€
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KpUCTAJUIMYECKas PEIIETKA.
dusnyeckue CBOMCTBA

METAJLIOB
XUMHYEeCKHE CBOMCTBA
MCTAILIOB bu6mmoreka [IOK
44 ) . https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN P 5
HanpsHKeHUH METAILIIOB B
O0muue croco0sl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHMSIM XUMUYECKHX https://m.edsoo.ru/00ae115
PEaKIMii, €CJIU OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITonsiTHE O KOPPO3HNHU Bubmorexa ITOK
46 pp https://m.eds0o.ru/00ae127
METAJIOB
8
bu6mmoreka [IOK
47 [IlenoyHbIe METAILITBI https://m.edsoo.ru/00ael4b
2
OKcHuabl ¥ THAPOKCUIEI bubmmorexa LHOK
48 P https://m.edsoo.ru/00ae14b
HATPHUS U KaJTus ”
[[lemounO3eMeNbHBIC bubnmnoreka [JOK
49 METAJUIBI — KaJIbIUH 1 https://m.edso00.ru/00ae15e
MarHui 8
50 Baxwnelimue coemuHeHU bubnuotexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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Kajablus

https://m.edsoo.ru/00ael5e
8

O060061EeHNE U

51
cucTeMaTu3alus 3HaHui
JKéctkocTh BOJIBI U bubmorexa [IOK
52 . https://m.eds00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
53 1o TeMe "XKEcTKOCTh BOJIBI https://m.edsoo.ru/00aelae
Y MEeTOJbl €€ ycTpaHeHus" 8
bubmuorexa [JOK
54 AroMuHuR https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe CBOICTBA bubmorexa HOK
55 p https://m.edsoo0.ru/00aelc6
OKCH/JIa ¥ TUJIPOKCHUA 4
bu6mmoreka [IOK
56 Keneszo https://m.edsoo0.ru/00ae1d8
6
OKCHUIbl, THAPOKCUIBI U bu6mmoreka [JOK
57 conu xkenesa (I1) u xxenesza https://m.edso00.ru/00ae35e
D) 6
58 0O00011eHne n
cUCTeMaTH3alus 3HaHUH
[TpakTuyeckas padora Ne 7. bubnnoreka [JOK
59 Pemenne https://m.edsoo.ru/00ae3de

OKCIICPUMCHTAJIBHBIX 3a/1a4

8
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no teMe «Baxkneiimue
METaJUILI U UX
COETMHEHUS)

60

Breraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €ciid OJUH U3
PEareHTOB JIaH B U30BITKE
WJTA COAEPIKUT IPUMECH.
Brraucnenus MaccoBoi
JIOJIA BBIXOJ1a MPOJIYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael75
0

61

O06o0061IEHNE U
CHCTEMAaTU3aLMA 3HAHUI

62

Kontposnbnas pabora No4
o TeMe «Baxxueiimme
METaJUTBl U X
COE€TUHEHMS

63

BemectBa u maTepuansl B
MMOBCEIHEBHOM KU3HU
YyesioBeKa (XUMHUYECKHUE
npeanpustus CaMapckon
obnactn)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f5
0

64

XUMUYECKOE 3arpsi3HEHUE
OKPYXKArOIIeH Cpebl
(XuMHYECKHE TTPEIPUATHS
Camapckoii 0651acTh)

bu6mmorexa [IOK
https://m.edsoo.ru/00ae427
0
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Ponp xumuu B perieHun
IKOJIOTHUYECKUX MPOoOIeM bubmorera [JOK

65 1 https://m.edsoo.ru/00ae427
(XMMHUYECKUE TIPEATPUSTHS 0
Camapckoii 061acTn) B
PesepBHbIii ypok. bubnnoreka [HOK

66 | OO6oOmeHue u 1 https://m.edsoo.ru/00ae0d0
CUCTEeMAaTH3alMsl 3HAHHUHA a
PesepBHbIii ypok. bubnnoreka [JOK

67 | OO6oOmeHue u 1 https://m.edsoo.ru/00adb33
crucTemMaTu3alurs 3HaHUI c
PesepBHbIit ypok. bubnnoreka [JOK

68 | OO6oOmeHue u 1 https://m.edsoo.ru/00ad9cb
CHCTEMATU3AlUS 3HAHUI 2

OBILEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KJIACC
Kon . o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30oBaTe/ILHOI MPOT]
MPOBEPAEMOro
o0pa3zoBaHus
pe3yJbTara
1 1o Teme: «IlepBoHayanbHbIE XUMUUECKUE OHITHS
pacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX MMOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUM 1eMe
BEIIIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAS aTo
11 KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi JA0Js XMMUYECKOTO 3JIEMEHTA B
' XUMUYECKasl peakius, KiacCUpUKAIUs PEAKIUW: peaklMu COSAMHEHUS, PEaKIUU pas
peakiuu oOMeHa, 3K30- U IHJIOTEPMUYECKUE DPEAKIMH, TEIUIOBOM 3(eKT peakuuu, pac
(mporeHTHAsI KOHIIGHTPAIIKs) B PACTBOPE
1 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHSATH 3TU TTOHST)
' IIpEBpallCHUI
1.3 MCIIOJIb30BAaTh XUMUUYECKYIO CUMBOJIHUKY ISl COCTaBICHUs (POPMYI BEIIECTB U ypaBHEHUH X
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
' ABoraapo
15 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECTMHEHUSIX
16 KJIacCU(PUITUPOBATh XUMHUYECKHE DPEAKIUU (MO0 YHUCIy W COCTaBy Yy4YaCTBYIOIIUX B pee
- s dekry)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMEHTa 1o (popMysie COeTMHEHNUS,
19 BBIYHCIIITH MAaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TIO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOJIEIIHPC
' Y MBICJICHHBIN)
2 ITo Teme: «BaxHeiire npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»




2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: OKCU, KUCIIOTa, OCHOBAHUE, COMb
2.2 OTIpEeAeNATh MPUHAICKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCy COSAMHEHU M0 PopMyie
2.3 KJIacCU(PUITMPOBATh HEOPTAHUYECKHUE BEIICCTBA
Y XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BELIECTB PA3IUYHBIX K
' pUMEpPaMU MOJICKYJISIPHBIX YPABHEHHUH COOTBETCTBYIONINX XHMHUECKUX PEAKIIUN
ot MIPOTHO3HPOBATH CBOMCTBA BEIIESCTB B 3aBUCUMOCTH OT UX KA4eCTBEHHOTO COCTaBa, BO3MOM
' MPEBpAICHHUI B Pa3JIMYHbIX YCIOBHIX
ClIe0BaTh NpaBUJaM IIOJIb30BAHUSA XUMHYECKONW MOCYAOH U JabopaTopHBIM 000pY]
oOpalleHust ¢ BEIICCTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU IO BBITOJIHEHHIO JTabopat
2.6 MOJIyYEHUIO0 U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBJIE]
MacCOBOM JI0JI€M pacTBOPEHHOIO BEUIECTBA, IUNIAHMPOBATh U IPOBOJUTH XMMHUYECKHUE DKC
pPacTBOPOB IIEJNOYEH U KUCTIOT C IOMOIIbIO HHIUKATOPOB (JIakMYyC, peHoI(pTalIenH, METUIIO
2.7 MPOBOAUTDH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PeaKkIuu
3 [To Teme: «llepuonnueckuii 3axkoH u Ileproauueckas cucremMa XUMHUYECKUX DIIEMEHTOB
aTOMOB. XUMHYECKast CBsI3b. OKUCIUTEITFHO-BOCCTAHOBUTEIHHBIC PEAKITHIDY
PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATUN: PO aTOMa, SJEKTPOHHBIN CIION at
3.1 aToMa, XMMHYECKasl CBS3b, IMOJSIPHAS W HETOJSIPHAS KOBAJICHTHAS CBS3b, YJICKTPOOTPHIIL
KaTUOH, aHUOH, CTENICHh OKUCTICHHS
3.2 KIIACCU(UIIUPOBATH XUMUYECKUE DTIEMEHTHI
33 OTHCHIBATh U XapaKTepu3oBaTh Tabnuunyto popmy [leprnonudeckoii cucTeMbl XUMUYECKUX
' «rnaBHas noarpynna (Arpynmna)» u «mobounas noarpynna (brpymnmna)y, «mansie» u «00Jbl
34 packpeiBaTh cmbici Ilepuomnueckoro 3akona J[.MI. MenneneeBa: Ie€MOHCTPUPOBAT
' 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT UX MoJokeHus B [lepuoanueckoii cucren
COOTHOCUTh OOO3HAYEHHUs, KOTOpble uMeroTcs B Tabmuie «[lepumommdeckas cucrema
3.5 MemnieneeBay ¢ YUCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHX JJIEMEHT(
YHCIIO JIEKTPOHOB M pacrpeielieHre X MO dJIEKTPOHHBIM CII0SIM)
3.6 OTIPEICIISATh CTETIeHh OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
3.7 OTIPEICNIATh BUJ] XUMUYECKOW CBSA3M (KOBAJICHTHASI U MOHHAS) B HEOPTAHHUECKUX COSIMHEH

9 KUIIACC



Konx nposepsiemoro
pe3yjabTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOI 00pa3:
OCHOBHOI0 0011ero 00pa3oBaHus

1

ITo Teme: «BeH_IeCTBO U XUMHYECCKas peaKIus»

11

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHUYCCKUX TIOHSITHM: pacTBoOp,

QJICKTPOJUTHYCCKAA AuCCoOmMalusid, pCakKiiuu HNOHHOI'O 06M€Ha, KaTaJiun:
06paTI/IMBIe n H606paTI/IMBI€ pe€aKiuu, OKHCIUTCIbHOBOCCTAHOBUTH
BOCCTAHOBHUTCIIb, OKHUCJICHHUC MW BOCCTAHOBJICHHUC, aJJIOTPOIINA, aM(lj
(KOBaJ'IeHTHaﬂ, HOHHas, MeTaJ’IJ’II/I‘leCKaH), KpucTtaJlJIn4eCKasi peméTKa,

peakiuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBLIX XHUMHYCCKUX MOHATHH H

OIMIKMCaHMWH BCIICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJIATb YPAaBHCHUA SHCKTpOHHTI/I‘ICCKOﬁ Jucconuanmu KHCIIOT,

COKpAIIEHHBIC YPAaBHEHUS PEAKIMI HOHHOTO 0OMEHa

14

PacCKpbeIBaTb CYHIHOCTb OKHCIWUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKILY

QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XUMHUYECKOU pCaKuu

ITo Temam: «HemeTalibl U UX COSAMHEHUI» U «MeTaibl U UX COEIUHE!

2.1

XapaKTCpPU30BaATh (OHI/ICBIBaTL) 06H_[I/Ie u CHCI_II/I(i)I/ILIeCKI/Ie XUMHUYCCKUC
BCIICCTB, MOATBCPIKAAA OMMMCAHUC TPUMEpaMU MOJICKYJIAPHBIX 1 NOHHB]

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATh YpPaBHCHU peaKHHﬁ, MNOATBCPIKKAAOIMUX CYHICCTBOBAHU

BCIICCTBAMH PA3JIMYHEBIX KJIaCCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCE

XUMHNYCCKHX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CJICOOBAaTh IpaBWJIaM ITOJIb30BAHUA XUMHYSCKOMN nocy,uoﬁ n J'Ia60paTO:
ImpaBujiaM 06pameHI/m C BCIICCTBAMH B COOTBETCTBHUU C HHCTPYKIUAMU
XUMHUYCCKUX OIIBITOB IO MOJYUYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HLIX B€I

rasa)

2.5

MIPOBOJUTH PEAKIUH, IOATBEPKIAAIONINE KAYeCTBEHHBIN COCTaB pasi
OTBITHBIM MYTEM XJIOpUA-, OpOMHJI, MOAMJ, KapOoHaT, ¢ocdar, cuir
KaTHOHBI aMMOHHS, HWOHBI HW3YYCHHBIX METaJNIOB, MPUCYTCTBYE

HCOPTaHNYCCKUX BCIICCTB




[To Teme: «XuUMHUSI U OKPY>KAIOIIAsL CPEIar

3.1 pacKpbIBaTh CMbICIT OCHOBHBIX XuMHuueckux nousatuil: I1/IK Bemectna; k
MPUMEHSTh OCHOBHBIE OIEPAIMM MBICTUTEIBHOU NESITEIbHOCTH —
3.9 00001IeHNe, CUCTEMATHU3AINIO, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX (

B€IICCTB U XUMHWYCCKUX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABI I103HA

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHA

11

[Ipenmet xumuu. Pojib XUMHUU B )KM3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u

BCIICCTB. ArperaTﬂoe COCTOSHHE BCIICCTB

1.2

ITonsaTre o MeTogax Mo3HaHUs B XUMUHU. UHCTBIE BEIIeCTBA M CMECH. Crioco651 pasa

13

ATOMEI U MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CUMBOJIBI XUMHYECKHX 3JIEMEHTOB.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14

Xumunyeckass (popmyrna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
OtHocuTenbHas aroMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast

COCIMHCHNU

1.5

KomnuectBo BemecrBa. Monbs. MonsipHass Macca. B3auMoCBSI3b KOJIMYECTBA, MACCE

BeriecTBa. Pacu€rel mo popMynam XUMHUECKUX COCTMHEHUIN

1.6

dusznueckne U XUMHYECKHUE SBICHUA. XHUMHYECKas peaknuusga n eé IMPpU3HAKHU. 3aK

Xumunyeckue ypaHeHus. Kitaccupukanmsi XuMU4ecKUX peakiuil (CoequHeHus, pas]

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYA0H, ¢ TTpaBuIamMu pad
oOpamieHuss ¢ Ja0OpaTOpPHBIM OOOpYAOBAaHMEM, H3y4Ye€HHE M OmUcaHue (¢
HEOPraHUYECKHUX BEIIECTB, HaOM0IeHNe (PU3NUECKUX (TJIaBIICHUE BOCKA, TasTHUE JIb,
KUIIEHHWEe ¢ KOHJEHCAIUs BOJbI) W XUMHUYECKHX (TOpEHHE CBEYM, IPOKa
B3aMMO/JICIICTBUE MeJa C KHUCJIOTOH) SIBJICHHM, HaOJIOJEHHE M ONHMCAHUE IPU3E
peakuuil (pas3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM (
meau(Il) mpu HarpeBanuu, B3aumozeiicTBue xene3a ¢ pactBopom conu meau(Il),
cMeceil (C TOMOIIbI0 MarHuTa, PUIIbTPOBAHKE, BHIMTAPUBAHUE, TUCTUILISIUS, XPOMa’
MOBapeHHOI coyid, HAONIOICHWE U ONHMCAHUWE pe3YNbTaTOB IPOBEIEHUS OIlb

COXPAHCHUS MACChI, CO3JAHUC Mozaeaen MOJICKYJI (IJ_IapOCTCp)KHCBBIX)

Baxwueiiue MPpEACTAaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bozngyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BEILEC
npupoje, pusnueckre U XUMHUYeckue cBoiicTBa (peakuuu ropenust). Oxcuasl. [Ip

MOJyYeHUs KHUCIIOpoaa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopor Kr




AJIJIOTPOITHAA MO,Z[I/I(l)I/IKaI_II/IH KHCJIOpOda

2.2

TermnoBoit >PPeKT XUMHUECKON peakiul, TePMOXWMUYECKUE YpaBHEHUS, IK30-

TomnuBo: yroib 1 MeTaH. 3arpsisHeHHE BO3/IyXa, YCHICHUE MTAPHUKOBOTO 3P deKTa, |

2.3

Bomopon — anement u mpocroe BemiectBo. Haxoxaenne Bogopona B mpupoae, Gpusr

IIPUMEHCHUC, CITIOCOOBI IMOJTYyUCHUA. Kucmots! u comm

2.4

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBOWCTBAa BOJbl. Boja kak pactBoputenb. PacTBopbl. HachllieHHBI
PactBopuMocCTh BemiecTB B Boje. MaccoBasi 107151 BEIIECTBA B pacTBOpE. XUMHUYECH
Ponb pacTBOpoB B mpupoae U B KHU3HH uenoBeka. KpyroBopoT BoAbl B HpUPOJIE

OxpaHa 1 04HMCTKa MPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmueckux coequuennid. Oxkcuapl. Knaccuduxanus okcuio
KHCIIOTHBIE, aMm(pOoTepHbIe) U HecoleoOpazywomue. Homenknarypa okcunoB. Ousu

OKCHJOB. HonyquI/Ie OKCHJO0B

2.7

OcnoBanus. Krnaccubpukamnust OCHOBaHMIA: IENOYM M HEPACTBOPHMBIE OCHOBAH

duszndyeckre ¥ XUMHYECKHE CBOMCTBA OCHOBAHMH. HOHy‘leHI/IC OCHOBaHUM

2.8

Kucaortsl. KJ'IaCCI/I(bI/IKaI_II/IH KHCJIOT. HOMGHKHaTypa KHUCIIOT. PUBUYECKHE U XUM

aktuBHOCcTH MeTasuioB H.H. bekerosa. [lonyyenue kucmor

2.9

Comu. Homenknarypa coneil. @usnueckne 1 XUMU4eckue cporictsa coneil. [lomyyer

2.10

I'eneTnueckas cBA3b MCKAY KJIaCCaAMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XUMUYECKUN JKCIEPUMEHT: KA4eCTBEHHOE OIPEICICHUE COACPKAHUSA KHCIIO
coOupaHue, pacrio3HaBaHUE M U3YYCHHE CBOMCTB KUCIOPO/1a, HAOIIOEHUE B3aUMO/]
Y yCTIOBHSI BOSHUKHOBEHHS M MPEKpaIlleHusi TOpeHus (Mokapa), 03HaKOMIIEHUE C 00]
CBOWMCTB, MOJy4y€HUE, COOMpaHUE, pPacro3HABAHHE W HM3YUYEHHE CBONCTB BOJOPO
Bogopona ¢ okcugoMm menu(Il) (Bo3MOKHO HCIONB30BaHHE BUACOMATEPUATIOB), I
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB (
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOM J0JIEM PAaCTBOPEHHOIO BEN
MeTayuTaMH (HaTpUeM | KajabIiieM) (BO3MOXHO MCTIOIb30BaHUE BUICOMATEPHUAIIOB),
U mienodei ¢ MOMOIIbI0 WHAMKATOPOB, MCCIENOBAHUE OOPa3I[0B HEOPTraHUYECKIL
Ha0II0/IeHNEe U3MEHEHHUST OKPACKU WHIMKATOPOB B PACTBOPAX KHCIIOT U IIETIOUCH, 13
Meau(Il) ¢ pactBopoM cepHON KHCIOTBI, KHCIOT C METAUIAMH, pEaKLUI
HEpAaCTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOTO MeTaula JPYTUM U3

OKCIICPUMCHTAJIBHBIX 3a/]a4 10 TEME «BaxHeHme Ki1accel HCOPTraHNYCCKUX COCONH




[Tepuonuueckuii 3akoH u [leprnoanydeckas cucteMa Xxumudeckux snemenTo .M. M

Xumudeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHBIC pCaknuun

3.1

HepBHe IOIIBITKH KJIaCCI/I(i)I/IKaL[I/II/I XUMHYECKHUX 31eMeHTOB. IloHsATHE O rpymmnax cX
IICJIOYHO3EMEIIBHBIC METAJIJIBI, I'aJIOICHBI, NHEPTHBIC Fa3BI). aﬂeMeHTBI, KOTOPLbIC Of

THAPOKCUIbI

3.2

IIepnonnueckunt 3akoH. Ileprnoauyeckas cucrema xumudeckux snemeHToB .M. Me
JUIMHHONIepuoHast ¢opmbl Ilepuonndyeckoll cuUCTeMbl XMMHMUYECKHX 3JEMEHTOB |

rpynnbl. DU3UYECKUNA CMBICIT ITOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIHI 3J]

3.3

Crpoenue atomoB. CoctaB aromHubIx siaep. M3orombl. Dnektponbl. CTpoeHUE 3
nepBbix 20 xumuueckux 3emMeHToB I[lepuomuueckoit cucremsr .M. Menaeneena

3JIEMEHTA MO ero nonoxenuto B [lepuoguueckoii cucreme .. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paauyca aToOMOB XHMHYCCKUX JOJICMCHTOB, MCTal
CBOMCTB II0O rpymimnamM v nepuojam. 3HaueHHue HCpI/IO,Z[I/I‘ICCKOFO 3aKOHa U Hepnoz

3JIEMEHTOB JUI Pa3BUTHUA HayKu U npakTuku. [[.1. MenneneeB — yd€HbIN U Tpaxaar

3.5

Xumuueckasi cBs3b. KoBasieHTHast (MOJdsipHAss W HEMOJISIPHAs) CBSI3b. IJIEKTPC

ayeMeHTOoB. MoHHas CBS3b

3.6

Crenenp okucieHus. OKHCIMTEIbHOBOCCTAHOBUTEIBHBIC pCaKIuu. Hpoueccm

OKHUCIIUTEIIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHEe 00paslloB BEILECTB METAUIOB U HEMETAJIC
LIMHKAa C PAacTBOpaMHM KHCJIOT M IIEJOYeH, MPOBEIEHUE OIBITOB, HILIIOCTPUPYK

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuu pas3yioKeHNs, COETUHEHHS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

BemectBo 1 XumMHu4deckas pcaKnus. HOBTOpCHI/IC

11

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX 3yemMeHTOB [[.M. I
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX T

COE€IUHEHMI B COOTBETCTBHUHU C IIOJIOKEHHEM 3JIEMEHTOB B HepHOHquCKOﬁ CUCTEMC

1.2

CrpoeHne BelecTBa: BUJIbl XUMUYECKOM CBSA3H. THUIIBI KPUCTAIUIMUECKUX PELIETOK,
OT TUIA KPUCTAITMYECKON PemIETKH M BUJa XuMudeckoi cBsizu. Knaccudukanus n

BCIICCTB (MC)KI[YHapOI[HaSI u TpI/IBI/IaJ'IBHa}I). XHWMHUYECKHE CBOMCTRBA BCIICCTB, OTHC




HCOPraHN4CCKUX COCHHHCHHﬁ, TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIIECCTB

1.3

Krnaccudukanus XUMHUECKUX peaklMid M0 pa3INuHbIM MPU3HAKaM (IO YUCIY U CC
BEIIECTB, 1O TeIIOBOMY 3(h(EKTy, 10 U3MEHEHHUIO CTETICHEH OKHUCIICHHSI XUMHUYECK
[0 YYaCTHIO KaTalu3aropa). DK30- U JHIOTEPMUYECKHE PEAKIUU, TEPMOXHMH

CKOPOCTH XMMHUYECKOU PEaKLUH

14

[lonsiTue 00 oOpaTMMBIX M HEOOPATUMBIX XUMHUYECKMX peakuusx. [loHsTue o
peakuusix. IloHsTHe 0 XUMHMUYECKOM paBHOBeCHM. DAKTOPBI, BIUSIOIIME Ha CKC

TTOJIOKCHHUEC XUMHUYCCKOTO PABHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pC€akuunu, SHGKTPOHHBIfI OajlaHC OKHCIIUTEIIbH
CocraBnenne ypaBHeHHI;’I OKHUCIHUTCIIPHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C HCIIOJBS

Oaytanca

1.6

Teopust JIEKTPOIUTUYECKONW IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
JUCCOLMAIMHU BEIIECTB C PA3JIMYHBIMUA BHJAMU XUMUYECKOW CBs3u. CTENeHb U
NEeKTpoNUThl. Peakuum HOHHOro oOMeHa. YCIIOBUSL MNPOTEKaHWS peakLuil
COKpalEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBONCTBA KUCJIOT, OCHOBAaHUMI U €O

3JICKTpOJH/ITI/I‘~I€CKOﬁ JUCCOoMaIu. KadecTBeHHEIC PCaKMu Ha MOHBIL. IlousTue o 11

1.7

XHWMHMYECKUHN 3KCIIEPUMEHT: O3HAKOMJIEHHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIE
METaJUIOB U HeMEeTaJlJIoB (rpaduTa U anMasa), CJIOKHBIX BEIECTB (XJIOpuia HaTpl
CKOPOCTH XHMHYECKOM peaklUuu OT BO3AEUCTBUS pa3jIMYHBbIX (DAKTOPOB; HCCIH
pacTBOpPOB  BELIECTB, Mpolecca IUCCOLUALMU  KUCIOT, LIEJI0Yed U COJIe:
BUJIEOMATEPHAIIOB); MPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH IPOTEKE
(oOpa3oBaHue OcajJKa, BbIJICIIEHUE T'a3a, 00pa30BaHUE BOJIbI); ONBITOB, HILTIOCTPUPY
BOCCTAaHOBUTENBbHBIX DPEAKIHUI (rOpeHue, peakiuH pas3lIoKEeHUs, COCIUHEHUs); [

BCIICCTB C ITOMOIIIBIO KAYCCTBCHHBIX peaKI_II/II\/'I Ha UOHBI; pCHICHUC 3KCIICPUMCHTAJIbE

HemeTamisl 1 UX cCOeIUHEHUS

2.1

OO0mmas xapakTepucTruka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBI
n (u3NYeCKWe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHUMHUYECKHE
(B3auMoJielicTBHE € MeTaJJlaMH, HEMETaJJlaMH, IejJodyaMu). XJIOPOBOJIOPOA. (
CBOWCTBA, MOJy4YeHUE, NMpUMEHeHHe. JleHcTBUE XJIopa M XJIOPOBOJOPOJa Ha Of

XJIOpUAbI U UX HAXOXKJICHUC B IIPUPOAC

2.2

OO6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS ¢
okucnenus. CrtpoeHwe W (U3MYECKHE CBOMCTBA TPOCTHIX BEIIECTB — KHUCIT

MoOIUGUKAIMK KHCIOpPOAa M cepbl. XHUMHUYecKHe CBoHcTBa cepbl. CepoBOaO]




XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENHN KUCIOTHBIX OKCHIOB. !
XUMHUYECKHE CBOMCTBa (0OIIME Kak IMPEICTAaBUTENs Kiiacca KUCIOT U crenudu
JIeKAaIMe B OCHOBE MPOMBIIIJICHHOT'O CI0C00a MoydyeHus: cepHOi KucnoThl. [Ipum
KauecTBEHHAs peakius Ha cynb(paT-uoH. HaxoxaeHue cepsl U €€ COeAMHCHHIA B TIPI
OKpYKarollel cpeAbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE BO3]

MIPEIOTBPALLEHUS

2.3

OOmast xapaktepucTuka 3jeMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOCHHS &
OKHCIIEHHS. A30T, PacHpOCTpaHEHHE B TPHUPOAE, (PU3NYIECKHE M XUMHYECKHUE |
npupoje. AMMHAK, €ro (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, MOJNYyYCHHE M IIf
¢du3nuecKre U XUMHYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas: peakuusi Ha U0
e€ mosryueHue, GU3NIECKUe U XUMHUUECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTEIS KJ
Hcnonp30BaHue HUTPATOB W COJIEH aMMOHHS B KadeCTBE MHHEPAIBHBIX yHoOpe

OKPY>KaIoIel Cpeibl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC JTOKIH, 3arPS3HEHUE BO3LY:

2.4

docdop, amnorponHsie Moaupukanuu (ocdopa, PU3NUECKHEe U XUMHUYECKUE Cl
docdopHas kuciora, Gpu3MYECKHe M XUMHYECKUE CBOICTBA, moiydeHue. lMcmom

MUHEPAJIBbHBIX YI00pEHUM

2.5

Obmass xapaktepuctuka 371eMeHTOoB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHS ¢
OKHCIIeHHs. YTJepoJ], auIOTPONHbIe MOAM(UKALNHU, pacpOCTpaHEHHE B IPUPO,
cBoiictBa. Ancopoumsi. Kpyrosopor yriepoma B mpuponae. OKCUIBI yriiepoja,

CBOWCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBbI, OJIYYE€HUE U MPUMEHEHHE. DKOJIOIH
okcuaom yriepoaa(IV); rumoresa rino0aabHOTO MOTEIUICHUS KJIMMAaTa; TapHUKOBB!
e€ conu, UX (pU3NYECKUe U XUMUYECKHEe CBOWCTBA, MOJIydyeHHe U mpuMeHeHne. Kaue

nouksl. Mcmonms3oBanne Kap6OHaTOB B 6BITy, MCIUIHUHE, TPOMBINIJICHHOCTU U CCJILCK

2.6

HepBOHa‘-IaJ'H)HI)Ie IOHATHS 00 OpraHU4Y€CKUX BCHICCTBAX KaK O COCOAMHCHHAX )
AllCTUJICH, 3TAHOJI, TNIMOCPUH, YKCYCHas KI/ICHOTa). Hx cocTaB 1 XUMHYECKOE CTpO
BAXXHBIX BCHICCTBAX: XHUpaAX, 6em<ax, yriieBoaax — WM HUX POJIHU B KHU3HHU YECIIO

OpTraHUYCCKUX U HCOPTraHNUYCCKUX COE€IUHEHUI

2.7

Kpemuuii, ero gusudeckre u XMMHYECKHUE CBOWCTBA, MOJydeHUe U mpuMeHeHue. C
O6mme mpeacrasnenus 00 oxcuae kpemHusA(IV) u kpemaueBoit kucnore. Cuimke
MEIHIIMHE, MPOMBIIIJICHHOCTH. BaxHeilne CTpouTeNbHbIE MaTepHallbl: Kepar

xene300eToH. [Ipobaembl 6e30macHOro NCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB

2.8

XUMUYECKUN HSKCHEpUMEHT: H3ydyeHHEe O0O0pa3lloB HEOPraHWYECKHUX BEIECTB,

MNPOBCACHUC KaUCCTBCHHBLIX peakunﬁ Ha XJIOpHUI-HOHBI H Ha6J'IIO,Z[CHI/Ie IMPpU3H




oTpaxamlue (Qu3nyeckrue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIUHEr
BHJIEOMATEPHAJIOB); 03HAKOMIIEHHE ¢ 00pa3liaMu XJOPUIOB (TaIOT€HUIOB); O3HAKC
COEIUHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB); HAOIIOJACHHUE TIPO
JENCTBUEM KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI; U3Y4EHUE XUMUYECKUX CBOWCTB
MIPOBEJICHUE KAaUueCTBEHHOM peakiuu Ha Cylb(aT-uoOH U HaAOIIOJeHUE MPHU3HAKA ¢
¢u3nYeckuMu CBOWCTBAMH a30Ta, (ocopa W UX COCTUHEHUH (BO3MOXKHO HCII
obOpasmamu a30THBIX U (PochopHBIX yAOOpeHHI; MonydeHue, coOupaHue, Pacric
aMMMaKa; TpOBEJCHHE KayeCTBEHHBIX pPEaKUWi Ha HWOH aMMOHHUS U (ocdar-u
MPOTEKaHUs, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON Aa30THOM KHUCIOTHI C MeE]I]
BUJICOMATEPHAJIOB); U3YYCHHUE MOJIEIeH KPUCTAIUIMYECKUX PEMIETOK anMasa, rpadu
MIPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM U YCTPOId
coOupaHue, pacrlio3HaBaHUE M HW3YyYEHHE CBOWCTB YIJIEKHCIOrO Tra3a; IPOBEICE
KapOOHAaT- M CHJIMKAT-UOHBI M H3y4eHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIIE

MMPOMBINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC «Baxueumme Hel

Mertamisl 1 uX COCIUHCHUA

3.1

O6HIa$I XapaKTCPUCTHUKA XHUMUYCCKHUX 3JICMCHTOB — MCTAJUIOB HAa OCHOBAHUHU HX
CUCTEMC XHMHNYCCKHX 3JJICMCHTOB I[I/I MeHﬂeneeBa Hh CTPOCHHUA aTOMOB. CTpOG

CBSI3b U METAJNINYECKasi KpUCTaJUINYEeCKask PeETKA. DINEKTPOXUMHUYECKUHN psiJT HATIf

3.2

duznyeckue U XMMHUYECKHE CBOMCTBA MeTayioB. OOmiye crnocoObl MOTYYEHHS N
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Kopposuu. CraBel (CTanb, YyT'yH

MIPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

3.3

H_ICJ'IO‘-IHI)IG MCETAJJIbI: TIOJIOKCHUC B Hepnozmqecxoﬁ CHUCTCMEC XUMHYCCKHX DJICMCH'
HUX aTOMOB; HaXOKIACHUC B IIPUPOJC. dusznyuecknue 1 XUMUYECKHE CBOMCTBA (Ha Ipr

U TUAPOKCUJIBI HATPHUA U KAJIWA. HpI/IMeHeHI/Ie HIICJIOYHBIX METAJIJIOB U UX COCINHCHY

3.4

[I{erouHO3EeMENBbHBIE METAJIIIBI MATHUM M KAJIBLIMN: TI0JIOKeHUE B [leproandeckoin «
J.1. MeHnneneesa; CTpOCHUE UX aTOMOB; HaxOJIeHUE B nipupoae. dusndeckue u

Kanplus. BaxHeime coequHeHust Kanblus (OKCHIT, TUAPOKCU, coir). JKECTKOCTD

3.5

AmoMuHui: nonokenue B Ileproanueckoil cucreMe XUMHYECKHX 3ieMeHToB /.M
HaxoxJeHne B mpupone. Puszndyeckne M XUMHUECKHE CBOMCTBA AOMUHMS. Al

TUAPOKCH]IA AITFOMUHUS

3.6

Kenezo: nonoxenune B llepmogmyeckoil cuctemMe XuMHUUecKux 3nemeHToB JI.M.
HaxoXkJieHue B npupoje. Puznueckre U XUMHUYECKUE CBOMCTBA kene3a. OKCUbI, T

xene3a(Ill), mx coctas, CBOMCTBA U TTOTyUCHUE




3.7

XUMHUECKUI SKCHEPUMEHT: O3HAKOMJIEHHE ¢ O0pa3llaMd METaJUIOB M CIUIABOB,
U3y4EHHE PE3ylbTaTOB KOPPO3MM METAUIOB (BO3MOXHO MCIIOJIb30BAaHUE BU]
B3aUMOJICHCTBHSI OKCUA KaJIbLUS U HATPUsI C BOAOH (BO3MOXKHO MCIIOJI30BAHUE BE
CBOMCTB »KECTKOW BOJIBI; IIpOLIECCa TOPEHUS JKeJle3a B KHCI0pOie (BO3ZMOXKHO MCT
IIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pPEaKUUil Ha MOHBbI (MarHus, KajbLMs, a
xenesza(Ill), menu(ll); HaOmrogeHMEe W ONMCaHME IPOLIECCOB OKpAIIMBAHMS ILIal
KaJblMsl (BO3MOXKHO HCIOJIb30BAHHUE BMJICOMATEpUANIOB); HCCIeNOBaHUE aMd
QIIOMUHMS U THAPOKCHJA IIMHKA; PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad IO TEM

COCAUHCHUA»

XuMmus 1 OKpYyKaromiasa cpelia

4.1

Hosele maTepuanbl 1 TEXHOJIOTHU. BemecTsa u MaTepuainsl B IOBCEJHEBHOM KU3H
Be3zonacHoe uCrob30BaHNe BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas mom

OTPAaBJICHHUAX

4.2

OCHOBBI 3KOJOTMYECKON TI'PaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOILE!
pelleHnr 3KoJorudeckux mpobsuem. [IpupoaHble MCTOYHUKU YIIIE€BOAOPOAOB (Y

IIPOAYKTBI UX nepepa60TKH, HUX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTcpHuaJioB (CTeKJ'IO, CIIJIaBbI MCT4A




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kox npoBepsiemoro
TpeOoOBaHMS

IIpoBepsiembie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0230BOI0
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 00111er0 00pPa30BaHUA HA (

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBJICHUI NPUPOABI, TOHUMAaHUE OOBEKTHBHON 3HA
HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTEeCTBO3HAHMsI, KOMIIOHEHTa 0011e
JESITEIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA; MOHY

APYrux €CTECTBCHHBIX HAYK

1.2

O HAaY4YHBIX MCTOAAX IIO3HAHHSA, B TOM YHCIIC SKCIICPHUMCHTAJIbHBIX
HCCIICAOBaHUA BCHICCTB W HU3YYCHHA XHMHUYCCKHX peaKuHﬁ; YMCHUC

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeccHOHANBHON JAEATENbHOCTH, CBSA3aHHBIX C >
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JJOCTHUKEHHUSIX XUMHUYECKOW HAyKH,
paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oynymeil npodeccruoHanbH
OCO3HAHHBII BBIOOP XMMHM Kak NpPOQMIBHOTO IMpEeAMETa IMpHU Iepe

o01m1ero oopa3oBaHus

Bnanenue cucreMol XMMHUYECKHX 3HAHUM U YMCHHUEC NPUMCHATHL CHU

KOTOpas BKIIIOYACT:

2.1

Bﬂ)I(HeI;'IIHI/IC XUMHUYCCKUEC ITOHATHUA: XI/IMI/I‘-IGCKI/II\/JI JJIEMEHT, aTOM, MOJI
CJI0HO€ BEUIECTBO, OJTHOPOAHASI U HEOJAHOPOAHAS] CMECh, OTHOCUTEIIbH
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBI
OCHOBaHHE, CONb (CpeHHss), XMMHUYECKasl PEaKIMs, PEaKIHh COEIUH
pEeaKkIMy 3aMelIeHHs], peakiu oOMeHa, TerioBol A(h(eKT peakuuu
peaxkiuu, pacTBOpP, MaccoBas JOJs XMMHUYECKOTO 3JIEMEHTa B COE]
MPOIIEHTHAsT KOHIIEHTPAIUs BEIIECTBA B PACTBOPE, SAPO aTOMa, DJICKTP
opbutanb, paguyc  aToMa, BaJEHTHOCTb, CTENEHb  OKHUCIIEH
AEKTPOOTPHUIIATETILHOCTh, TIOJIApHAsT W HEMOJSIpHAas KOBAICHTHE
MeTaJJTn4YecKasi CBsI3b, KPUCTAIUIMUECKAsl pEIIETKA (ATOMHAsl, MOHHAS, M€
WOH, KAaTHOH, AHUOH, JJIEKTPOJUT M HEIJICKTPOIHT, DICKTPOTHTHYEC

HOHHOI'O 06M€Ha, OKHCJIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIUU, OKHU




OKHCJICHHEC W BOCCTAHOBJICHHE, JJICKTPOJIN3, XHUMHUYCCKOC PABHOBECHUC,

peaxkLuu, CKOpOCTb XMMUYECKON peakiuu, karanusarop, [IJIK, koppo3us

OCHOBOIIOJIAarartomuye 3aKOHbI XHUMHHU: 3dKOH COXpPAaHCHUSA MACChI, I

22 MemnpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaIpo
2.3 TEOPUHU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUSL, TECOPUS IIEKTPOIUTHYIE
3 Brnanenue ocHOBaMU XMMHUYECKOI rpaMOTHOCTH, BKITFOUYAIOLICH:
YMEHHE MPaBUIbHO UCIOJIb30BaTh U3yUYEHHBIC BEUIECTBA U MaTepUabl
yIOOpeHus, METAJIbI M CIUIABBI, TPOAYKTHI MEPePaOOTKH MPUPOTHBIX
3.1 (yrnsi, mpupoAHOro raza, HeTH) B OBITY, CEbCKOM XO3WCTBE, Ha |
3HAYCHUS KHUPOB, OCITKOB, YIIICBOJOB /Il OpraHU3Ma YelIOBEKa; YMEH
BEIIECTB U XUMHUYECKHX MPOIECCOB HA OPTaHU3M UEJIOBEKa U OKPYKAIol
3.2 YMEHHE UHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTUX y4uebd
33 HAJIMYUE OMBITa PabOTHI C PA3IIUYHBIMUA UCTOYHUKAMU UH(POPMAIINH TIC
' MOMYJISIpHAS JIATEPATypa, CJI0BAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
"y YMEHHE OOBEKTHBHO OIICHMBATh MH(DOPMAIMIO O BEMIECTBAX, UX IPE]
' MPUMEHEHUU U YMEHUE UCIIOIb30BaTh €€ /Ui pelIeHUs yueOHO-103HABA
BrnajeHre ocHOBaMH MOHSATHHHOTO armapaTa W CHMBOJIHYECKOTO SI3b)
4 dbopMyn HEOpPraHMYECKHUX BEIIECTB, YPABHEHHH XUMHUYECKUX peaKil
HomeHksatypsl (IUPAC u TpuBHanbHOiN)
YMeHue OOBSCHATH CBSI3b TOJIOKCHHS dJeMeHTa B [lepmoamdeck
. XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB
AJICKTPOHOB), PACIpPEICICHUEM 3JIEKTPOHOB IO JYHEPTrETUYCCKUM YPC
MIEPUOIOB, KalUs M KAJIbIIUS
[IpencraBieHre 0 MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHMUYECKU?
5 AJIEKTPOOTPHUIIATEILHOCTE), MPOCTBIX W  CJIOXHBIX BEIIECTB  OT
[Tepuoandeckoit cucteme (B MallbIX MEPUOJAX U TIABHBIX MOATPYIIIA>
aToma
7 YMenne kinaccupuIimpoBaTh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PeaKIuu
8 YMeHue onpenensTh:




8.1

BAJICHTHOCTD M CTCIICHDb OKHCJICHHUA XUMUYCCKHX 3JIEMCHTOB, 3apsad HOH

8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COCTUHEE
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHune xapakTepu3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTRA:
9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, aiMas, KpeMHHI
' HATpUH, KaIuil, MarHuii, KaJIbLIMM, aTFOMUHHM, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pPACTBOPOB (BOJI:
9.9 CEPOBOIOPO, OKCUABI M THAPOKCcHIbI MeTaiuioB [-IIA rpymm, amoMun
' (II u III), oxcuasr yraepona (II u IV), kxpemuus (IV), azota u docdor
CEpHHUCTAas1, CepHasi, a30THUCTas1, a30THasI, (hochopHasi, yrojabHas, KPeMHHU
MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCT]
9.3 MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOC
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBUIX
10 YMeHHe COCTaBIIATh MOJIEKYIISIPHBIC M HIOHHBIC YPAaBHEHHSI PEaKIHid, B T
10.1 peaxkiuii HFOHHOTO OOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (IPyIIN)
10.4 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, Ma
' 3JIEMEHTAa B COEAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHHUSIM XUMUYECKUX PEAKIIUN U HAXOAUTH KOJTHMYECTBO BEIECT!
' WJIA TIPOJTYKTOB PEAKIINU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMHW  HAy4YHOTO TIO3HaHWS  (HaOJIOJEHUE,
121 MOJICIIMPOBAaHUE) MpPH HM3YyYCHHUU BELIECTB M XHUMHYECKUX SIBJICHUI]
poOJIeMy H MIPEUIOKUTH ITYTH €€ pelIeHus
12.2 0e3omacHOW pabOTHl ¢ XMMHYECKUMH BEIIECTBAMH, XWMHYECKOU




obopyioBaHuEM

12.3

npaBUiIaMy 0e30MacHOro OOpalleHUs € BEIIECTBAMM, HCIOJIb3YEMBIN
[IpaBWJIaMU IOBEJIECHUS B LEISIX COEpeXEHUs 370pOBbS U OKPYK
IOHMMaHWe Bpena (ONMAacHOCTH) BO3JEHCTBUS Ha JKUBBIE OpraHU3M

croco6oB YMCHBIICHUSA U MPEAOTBPALICHUA UX BPECAHOI'O BOBZ[GI;'ICTBI/IH

13

Hamune MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHA MW OCYIICCTBIICHU

SKCIICPUMCHTOB:

131

HN3YUCHUEC HW OIHNCaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOM

XUMHUYCCKUMMU ABJIICHUAMM, OIIBITHI, HJIJIFOCTPHUPYIOIIUC IMTPHU3HAKH ITPOTE

13.2

U3y4eHHE CIIOCOO0B pasJieIeH st cMecel

13.3

IMOJIYYCHHEC KHCJIOpOda U HU3YUYCHUC €ro CBOfICTB; IMOJIY4YCHHE BOOAOPO,
MOJIYYCHHEC YTJICKHUCIIOIO TI'a3da U HU3Y4YCHHE €TI0 CBOP’ICTB; MMOJIYYCHHL

CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIE pacTBOPE]

135

NPUMCHCHHE WHAMKATOPOB (J1akMyca, MeTwiopaHxka u (eHondr

XapaKTepa CPpCAbl B paCTBOPax KHUCJIOT U meaouei

13.6

HUCCIICOAOBAHHUEC M OIIMCAaHUC CBOWCTB HCOPraHnM4YCCKUX BCHICCTB pPa3
B3aHMOI[eﬁCTBHH KHUCJIIOT € MCTAJNIaMH, OKCHUIAAMU MCTAJJIOB, PACTBOf
OCHOBAHHMAMHU, COJLIMH, IOJTYYCHHE HCPACTBOPUMBIX OCHOBaHHﬁ; BE

JPYTUM U3 pacTBOPA COJIH; UCCIIE0BaHUE aM(POTEPHBIX CBOMCTB THPOF

13.7

pelIeHre SKCHEPUMEHTANbHBIX 3a7ad 1o TemaMm: «OCHOBHbIE
COCTMHEHUIY; «DIEKTPOTUTHIECKAsT TUCCOIHAIUsDy; «Baxuenme Her

«Baxkneiiie MeTalIbl M UX COSINHECHU

13.8

XMMUYECKHE HKCIEPUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKU POTEKaHU
Ka4eCTBEHHBIE PEaKIMH Ha MPUCYTCTBYIONINE B BOJTHBIX PACTBOPAX
uoaua-, cyiabdar-, ¢pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCH

MarHusi, Kajublus, allOMUHHUS, Kene3a (2+) u xkenesa (3+), menu (2+), 1

14

VYmMmenue:

141

MIPEJICTaBIIATh PE3yJIbTaThl IKCIIEPUMEHTa B (pOpME BBIBOJIOB, JI0Ka3arTe

BBIABJIATH SMIITUPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHAaBJIMBATL CBA3W MCKAY PCAJIBHO Ha6.IIIOI[aCMLIMI/I XUMHUYCCKHUMY

MPOUCXOSIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOTOO




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHUE TOHATHUS
11 Uucrele BemecTBa U cMech. CrocoObl pa3esieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 371eMEHTBI. CHUMBOJIBI XUMHUYECKUX 3J1EMEHTOB. [Ipo
1.3 Xummnueckas popmyna. BalleHTHOCTh aTOMOB XUMHUECKUX JIeMEHTOB. CTEIeHb OKUCIT
14 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOcuTenbHass aToMHass Macca. OTHocH
' MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNN
L5 KonuyectBo BemectBa. Monbs. Monspuas macca. Mossipabiii 00bEM ra3oB. B3aumocs
' CTPYKTYPHBIX €IMHMUI] BELIECTBA
16 dusnyeckue U XMMHYECKHE SIBICHMs. XUMHUYECKas peakuus U e€ IpHU3HAKU. 3aKo
' XHUMHUYECKUE YPABHEHUS
2 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XMMU4eCKux 35eMeHToB JI.11. Men;
91 Ilepnonnueckuit 3akoH. lleproanyeckas cucrtema xumMudeckux snemMeHToB [[.M. Me
' PU3NYECKUI CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUO/A U TPYIIIBI 2JIEMEHTA
25 Crpoenne atoMoB. CocTaB aTOMHBIX saep. M3otonel. OnekTpoHbl. CTpoeHHE 3IIEKTPO
' 20 xumuyeckux aemeHToB [lepuognueckoit cucremsl .M. Menneneera
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMMYECKUX JJIEMEHTOB INEPBBIX TPEX IMEpH
2.3 aTOMOB, 3JIEKTPOOTPULIATEILHOCTH, METAIIIMUECKUX U HEMETAITIMUECKUX CBOICTB) U U
MOJIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cuctemMe U CTpOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumunyeckas cBsi3b. KoBaneHTHas (MojsipHas U HEMOJSPHAsI) CBA3b. DJNEKTPOOTPHUIIATES
' HonHas cBs3b. Meramuindeckas CBs3b
39 Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, MOHHAs, METaNIN4ecKas), 3aBUCHMOC
' KPUCTAJUIMYECKON PEIETKH U BUJ1a XUMUYECKOHN CBS3U
4 BaxuHeilmue npeacTaBuTeNId HEOPraHMYECKUX BellecTB. HemeTasuibl 1 UX COeAMHEHMUS.
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COEIMHEHUI: OKCHIOB (cosieo0par
4.1 amdoTepHble) M  HecoileoOpasyrolue; OCHOBaHMM  (IIE10YM M HEPacTBO]
(xucnopozacoaepx aine u 6eCKUCIOPOAHbIE, OAHOOCHOBHbBIE U MHOTOOCHOBHBIE); COJIEH]




duszndeckue M XHUMHYECKHUE CBOMCTBA IMPOCThIX BEHICCTB-HEMCTAJUIOB: BOJOPOJA, X

42 docdopa, yraepoaa, KpeMHUs

43 Ou3nuecKue U XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJIIOB: JIUTHS, HATPI
' AIIOMHUHMUS, JKene3a. DIEKTPOXUMUYECKUI psij HAPSKEHUI METaIoB

44 Ouznyeckue U XUMHYECKHME CBOICTBA BOJOPOAHBIX COEIUHEHHI HEMETaJIOB:
' aMMHaKa

45 ®dusnueckue U XMMHYECKHE CBOWCTBa OKCcUJIOB HemeTaiuioB: cepbl (IV, VI), a3o1
' yraepona(ll, IV), kpemuusa(IV). [lonyuenne okcu10B HEMETALIOB

AL Xumnueckue cBoucTBa okcuaoB: MetawioB IA—IIA rpynn, munaka, menu(ll) u xene
' METaJUIOB

47 XUMHYECKUE CBOWCTBA OCHOBAHWMH M aM(OTEPHBIX THUAPOKCHIOB (HA IpUMEpEe TH,
' nuHka). [lonydyenne ocHOBaHUN U aM(pOTEPHBIX TUAPOKCUIIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
4.8 docdopHOii, KpeMHHEBOH, YTobHONH. OCOObIe XUMUYISCKUE CBOMCTBA KOHIICHTPHPOBA
[Tomryuenue KucCiIoT

4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coneil. [lomyuenue coneit

4.10 [Tony4yenune, cobupanue, pacro3HaBaHHE BOJIOPO/Ia, KUCIOPOIa, aMMHAKa, YTIIEKHCIOTC

411 [ToryueHue amMmmuaka, CEpHOM U a30THOM KUCJIOT B IPOMBILUIEHHOCTH. O011Ke crnocoob

4.12 ['eneTHuecKas CBA3b MEXKIY KJIACCAMU HEOPTaHHMYECKUX COCTMHEHUH
) XHUMHYECKUE peaKUU

- Knaccugukanuss XUMUYECKUX pPEaKIUil 10 Pa3UYHBIM MPHU3HAKAM: 110 YHCITY M COC
' BEIIIECTB, 10 TEIIOBOMY 3 (eKTy, 0 N3MEHEHHIO CTeNeHEH OKUCICHUS XUMUYECKUX 3.

£ 5 TennoBoil 3¢pdexT XUMHYECKOH peakIuH, TePMOXMMHUYECKHE YpaBHEHHUS. IK30-
' TepMoXxuMHYECKHE YpaBHEHHS

- OKHCIATEIEHOBOCCTAHOBUTEbHBIE  peakuuu. OKHUCIUTENM W BOCCTAHOBHTEIF
' BOCCTaHOBJICHUA. DJIEKTPOHHBIN OaaHC OKHCIUTEILHOBOCCTAHOBUTEIIBHON PEAKIIMU

£ 4 Teopus sneKkTpoauTHYECKON auccouranyy. KaTuoHbl, aHMOHBL. DJIEKTPOIUTHI U HEII
' AMeKTpouThl. CTENIeHb JUCCOIUAITAH

- Peakiun moHHOTO OOMEHA. YCJOBHSI TMPOTEKAaHUS PEaKIHid HOHHOTO OOMEHa, IO
' YpaBHEHUS PEaKIuit
6 XuMHUS U OKpYKarolas cpenia




BCH_IGCTBa U MaTc€puajlbl B HOBCGﬂHeBHOﬁ JKM3HH 4YeJIoBeKa. be3omacHoe HCIoib3e

o peakuuii B 1aboparopun u ObITy. [lepBast MOMOIIb TPU XUMHUYECKUX 0KOTaX U OTPABIIC]
XUMHUYECKOE 3arpsa3HEHUE OKpYKalomed cpelbl (KUCIOTHBIE IO, 3arps3HeHHe
6.2 crocoObl ero npenoTBpamienus [IpenenbHas gAomycTHMas KOHIICHTpanus BemecTB (]
HKOJIOTHYECKUX MpobieM. Y cuiieHne napHuKoBoro 3 dexTa, pa3pylieHne 030HOBOTO C.
[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHHSI M UX COSAMHECHUN B OBITY,
6.3 CEeIIbCKOM Xo3siiicTBe. [IpMMEeHeHHWe MeTaJUIOB W CIUIAaBOB (CTaib, YYryH, IHOpal
NPOMBIIIICHHOCTH UX coequHeHuil. [IonsaTne 0 KOppo3uu METaIoB, OCHOBHBIE CIIOCO0
6.4 [TpupoaHble UCTOYHUKHU YTIIEBOJOPOJOB (yrojb, MPUPOIHBIA Ta3, HEPTH), MPOIYKTh
' POJIb B OBITY U IIPOMBIIUICHHOCTH
[TepBoHaYanbHBIE TIOHATHS 00 OPraHUYECKHX BEUICCTBAX KaK O COCHMHEHMSX YIIIepoja
6.5 ATAHOJI, TIMIEPHH, YKCyCHast KUCTI0Ta). [IoHsATHE 0 OMONOrMYecKr BaKHBIX BEIIECTBAX:
POJIU B J)KU3HH YEIIOBEKA
7 Pacuérsr:
7.1 o opmynaM XUMUYECKHX COCTMHEHUI
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEIIIECTBA B PAaCTBOPE
7.3 110 XMMHUYECKHM yPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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