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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHH HAa YPOBHE OCHOBHOTO OOIIET0 0oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON pOrpaMMbl OCHOBHOTO o01ero oOpa3oBaHu,
npeactaBieHHBIX B DI'OC OO0, a Takke Ha OCHOBE deaepaabHON paboueit
pPOrpaMMbl BOCITUTAHUS M C Y4YETOM KOHIICTIIIMM MPENOaBaHus Y4eOHOTO
npenMmera «XuMHS» B 00pa3oBaTENbHBIX  OpraHu3anusx Poccuiickoit
denepanuni.

[Tporpamma mo xumuu 1aéT TpeICTaBICHUE O ILEMAX, OOIIel CTpaTeruu
oOy4eHMs, BOCIHUTAHWUS W PA3BUTHS OOYUYAIOMUXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHaBiIMBaeT  00fA3aTEIbHOE  MPEIMETHOE  COJEprKaHHue,
npeaycMaTpUBaeT paclpeielieHue €ro Mo Kiaccam M CTPYKTYpUpPOBAHHE IO
pazzieliaM M TeMaM MpPOTrpaMMbl 1O XUMHUH, ONPEAEISET KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh M3YYEHUS XUMHUHU C YUYE€TOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4e€OHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYarmuxcs, OMpeaeisieT BO3MOXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaTaM OOy4YeHUs XUMHUU Ha YpPOBHE I€JIell HM3ydeHHs MpeaMeTra Hu
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIHLHON NESITEIHHOCTH OOYYarOIIerocs: 0
OCBOCHHIO YU€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUH CIY>KUT OCHOBOWM JIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00yyJaroIierocs, ero MpeJCTaBICHU 0 MaTEPUATLHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOE, O MYyTAX PEIICHHs TII00ATbHBIX
mpo0IeM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIIEBOM M KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET pealn3allii BO3MOXKHOCTEM [IJii CaMOpa3BUTHUS U
dbopMHUpOBaHUA KYyJIbTYpbl JUYHOCTH, €€ oOmed u QyHKIIMOHATBHON
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUJICHUS M TBOPUYECKUX CIIOCOOHOCTEN
0o0ydJaronmxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON NIeATeThHOCTH,
HKCIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TEIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIabIBAET OCHOBBI
LEJOCTHOTO B3IUIsiIa HA E€IUHCTBO MPHUPOALI M  YEIIOBEKa, SABISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
00yyaromuxcs;

croco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEIOBEKYy, BHOCUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa30BaHUE O0yJAFOIIIHXCA.

JlanHbie HampaBiIeHUS B OOYYCHUH XUMUHU 00ECTICUNBAIOTCS CHEIU(DUKOM
coliep)KaHusl y4eOHOro TMpeaMeTa, KOTOPBIM  SIBISIETCA  IEIaroru4ecku
aJanTHUPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKH XMUMHH Ha OMPEETIEHHOM 3Tare
€€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHEHTHPOBAH
HAa OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl TIEPBOHAYATLHBIX MMOHSATUH XHMHH,



OCHOB HEOPTraHUYECKOW XMMHHM U HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKON XUMUHU.

CrpyKrypa cozepxanus MporpaMMbl [0 XMMHUHU C(HOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOI0 Mojxoja K €€ uzyuenuro. CoaepkaHue CKIaJbIBAETCS U3 CUCTEMBbI
MNOHATUA O XMMHUYECKOM »3JIEMEHTE U BEUIECTBE M CHUCTEMbl IOHSATHUUA O
xuMudeckoil peakiuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OpTraHWU30BaHbBI TIO
NPUHLHUITY TOCIEA0BATENBHOIO Pa3BUTUSA 3HAHWW HA OCHOBE TEOPETUUYECKHUX
NpeACTaBICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3axkona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHa
XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMpEeACTaBICHUN 00 JJICKTPOJUTUYECKON JHUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopetnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OIHOTO ypOBHS K JPYrOMy, BBIMOJHSA (DYHKIOUM  OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS U BO3MOXKHOCTEM MPAKTUYECKOIO
MPUMEHEHUS U MOJIYUYEHHUS U3yYaeMbIX BEIIECTB.

OcBoenue mporpaMmbl MO XHUMHU CIHOCOOCTBYET (POPMUPOBAHUIO
MIPEJICTABICHUS] O XHMHUYECKOM COCTAaBIAIOLICH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPHUPOIbl, IECHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUus B Hayke. M3yueHne XuMuu OpoucxXoAauT ¢ IPUBICYEHUEM
3HAHWM W3 paHee H3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpYKArOMIMH MUDY,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Kimacey.

[Ipn wu3yyeHUUM XUMUU TNPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKOM  HAyKM Kak  00JlacTU  COBPEMEHHOTO  €CTECTBO3HAHMSI,
NPAKTUYECKON JEATEIbHOCTA 4YEJIOBEKAa M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3alada y4yeOHOro MpeaMeTa COCTOMT B (OPMHPOBAHUU
CHUCTEMBl XMUMHYECKUX 3HAHMK — BaXHEUINIMX (PaKTOB, MOHSATHM, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, sA3blKa HAyKd, B MPUOOIICHUH K HayYHBIM METOJaM IMO3HAHUS TPU
U3YYCHUHU BEIIECTB UM XMMHYECKUX pEaKiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATENFHBIX YMEHUUW W WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOW W
y4eOHO-UCCIIeIOBATEIHCKON JIEATETbHOCTH, OCBOCHUHU TMPAaBHII 0E30MacHOTro
oOpareHus ¢ BEIIeCTBAMHU B TTOBCEIHEBHOM JKU3HU.

[Ipn w3ydeHnMn XuUMHUKM Ha YpPOBHE OCHOBHOTO OOIIET0 oOpa3oBaHUs
BaXHOE 3HAYCHHUE MPUOOPETTH TaKUe eI, KaK:

dbopMHUpOBaHNE WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJeHHOCTh OOy4YeHHS Ha CHUCTEMaTHYECKOE MPHOOIICHHE
00yJaronmxcsi K CaMOCTOSITEIbHONW TO3HABATEIBLHON NIEATETbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecneyeHWe  yCJIOBHM,  CIOCOOCTBYIOIIUX  MPUOOPETECHUIO
OoOyJaronMMuUCsl  OMbITa  Pa3HOOOPa3HOW  JEATENBHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINI), HUMEIOIINX
YHUBEPCAIbHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUIOB ACSATEIbHOCTH;

dbopmupoBanue o0OIIEH (QYHKIIMOHAIBHOW ¥ €CTeCTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM 4YHCJE YMEHHH OOBSICHATh W OIICHUBATH SBJICHUS



OKPY’KaIOIIEero MUPA, MCTOIb3Ys 3HAHUS W OIBIT, MOJYYCHHBIC MPU U3yUYCHUU
XUMUH, TPUMEHATh UX TPU PEIICHWH MPOOJieM B TOBCEIHEBHOW JKU3HU U
TPYAOBOM JIEATENBHOCTH;

— (dopmupoBaHre y O0Oy4YalOMUXCSd TyMAaHUCTHYECKUX OTHOIICHH,
MOHUMAaHUSl IEHHOCTH XWMHYECKHX 3HAHWK HJisi BBIPAOOTKH SKOJOTUYECKU
I1EJIeCO00pa3HOTO TOBEACHUSI B OBITY M TPYAOBOU JEATEIBHOCTH B IIENISIX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIUU K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mTpoduiisi W  HANpaBIEHHOCTH
JTadbHEHUIIero 00yIeHUSI.

OO6miee uyMcnO 4YacoB, OTBEACHHBIX IS HM3YyYCHHs] XUMHH Ha YPOBHE
OCHOBHOT'O 00IIIeT0 00pa3oBaHms, cocTaBisieT 136 yacoB: B 8 Kiaacce — 68 yacoB
(2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIEe XUMUYECKHE IIOHATHS

[Ipenmer xumMuu. Poip XMMHUH B )KU3HH YEIIOBEKA. XMMUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUYECKHE CBOWMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [IoHsTHE 0 METOAAX MO3HAHUSA B XMMHUU. YHUCThIE BEIECTBA U CMECH.
CnocoObl pazaeneHusi cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmysa. BaleHTHOCTP aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHUTENIbHAsi aTOMHAas Macca.
OtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBas 40JI1 XMMUYECKOTO AJIEMEHTa
B COCIMHCHUH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3anmocBs3b
KOJINYECTBA, MAcChl M YHUCIA CTPYKTYPHBIX €IWHUIl BeulectBa. Pacuérel mo
dbopMyamM XUMHUECKUX COCTMHECHHH.

Ou3nyeckue M XHUMUYECKUE SBJICHUA. XHMUYECKas peakuus u €€
NpU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Krnaccuduxarus XuMU4IeCKUX peakinil (COeTMHEHUS, PA3I0KEHHUS, 3aMEIIICHNUS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJIOM, MpaBuUiaMu paboThl B TabopaTopuu
U npuéMamMu oOpaimieHuss ¢ Ja00opaTOPHBIM OOOpPYJOBaHUEM, H3YyYCHHE U
omucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoieHne (r3ndeckuX (TUIaBIeHUe BOCKA, TasHUE JIbJIa, pAaCTUPAHHUE caxapa
B CTyIIKE, KUIIEHUE W KOHJECHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHUE CBEUH,
MpPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBUE MeJa C KHUCIOTOM)
SIBJICHUM, HAONIO/ICHWE W OINHCAHWE NPHU3HAKOB NPOTEKAHHUS XUMHUYECKUX
peakuii (pa3noKeHue caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (I) mpu HarpeBanum, B3aMMOJIEHCTBUE
xene3a ¢ pactBopom conu meau (I1), m3ydenne crnocoOoB pasaeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHWE,  JTUCTUIUIAIINS,
xpoMarorpadus, MPOBEACHHE OYUCTKA TOBAPCHHOW COJIM, HAONIOACHHUE W
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONBITA, WUIKOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MaCChl, CO3/TaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHeilme npeacTaBuTe I HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopos — 3eMeHT U mpocToe
BemecTBo. HaxoxknmeHnune kucimopoaa B mpupoje, HU3UYECKHEe M XUMUYECKUE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOb!
MOJIYYCHHS] KHUCJIOpOoJa B JabOpaTOpud W TPOMBIILIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoje. O30H — aToTponHas MOAU(PUKAIIHS KUCIOPOIa.

TernoBoit 3hPexT XUMUIECKON peakIuy, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- M SHJIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUe
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — smemeHT m mpocrtoe BemecTBo. Haxoxaenwe Bomoponaa B
npupoae, ¢GU3MUECKHEe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonydeHus. Kuciotel u conu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.



@dusnyeckue CcBOMCTBAa BOAbl. Bojxa kak pactBopurenb. PacTBopbI.
HaceiieHuble 1 HEHaChIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nons BemectBa B pacTBOpe. XUMHYECKUE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpOB B HpHUpPOJE M B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEeHNE NPUPOIHBIX BoJI. OXpaHa U OUUCTKA MPUPOAHBIX
BOJI.

Knaccuduxamus neoprannyeckux coenunennii. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojieoOpasyrome (OCHOBHBIE, KHUCJIOTHBIE, aM{QpOTEpHbIE) U
HeconeoOpaszyromme. Homenknarypa okcuaoB. DPuU3HUECKHE W XUMHUYECKUE
cBorcTBa OKCcHAOB. [lomydeHne okCuaoB.

OcHoBanusa. Knaccudukamuss OCHOBaHMA: MEIOYM M HEPACTBOPUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3nueckne U XMMAYECKUE CBOWCTBA
ocHoBaHuu. [loryueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnor. Ousndeckue
M XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOoCcTHM MetaimioB H. H. bekerosa.
[lony4yeHue KUcIor.

Comu. Homenknatypa coseil. Pu3MUeCKHUE U XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comeil.

['eHeTnueckas CBsI3b MEXK/y KJIACCAMU HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KAQUeCTBEHHOE OIPEICICHUE COJAEpKaHUsS KHCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE W WU3YYCHHE CBOWMCTB KHCJIOPOJA,
HAOJIFOZICHUE  B3aUMOJICMCTBUSI  BEIIECTB C  KHUCJIOPOJOM H  YCIIOBHS
BO3HUKHOBEHUSI M TpEKpalleHus TropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMM OKCHJIOB M OIIMCAaHHUE HX CBOMCTB, IIOJydeHHE, CcoOHMpaHWme,
pacro3HaBaHHE€ U W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
BoJ0poJa ¢ okcuaoMm mMenu (II) (BoO3MOKHO MCIOIB30BaHUE BUIECOMATEPUATIOB),
HaOJIfOICHHEe O00pasloB BEIIECTB KOJIHMYECTBOM | MOJIb, HCCIIEIOBAaHUE
OCOOEHHOCTEW PACTBOPEHUS BEHIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOW JOJEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METaNIaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHUJACOMATEPUATIOB), HCCIEIOBaHUE 00Opa3IoB
HEOPTaHWYECKUX BEIECTB pA3IMYHBIX KJIACCOB, HAOIOJEHNE W3MEHEHUS
OKpAaCKH HWHJIHUKATOPOB B pPACTBOpPax KHUCIOT W WLIEJIOYEH, U3YUYCHHUE
B3auMojeicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOIl KUCIOTHI, KHCIOT C
METAJUIAMU, PEAKLINI HEUTpaAIU3alit, ITOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeETajyla JpPyrMM W3 pPacTBOpa COJIM, PEUICHUE
DKCIEPUMEHTAJIbHBIX 3a7a4y o TeMe «BakHenmue Kiaacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3akoH u Ilepuogmueckasi cucreMa XUMHYECKUX
jnemeHTOoB JI. . MenneneeBa. CTpoeHue aTtoMoB. XUMH4YeCKasi CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIaCCH(PUKAIMH XUMHUYECKHX dJIeMeHTOB. [loHsTHE O
IpyInax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U MICIOYHO3EMENIbHBIE METAJLIBI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3zyroT amdoTrepHbIe
OKCHUBI U TUAPOKCHU/IBL.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB
H. W. Menneneea. KoporkomepuogaHass W JJIUHHONEPHOIHAS (DOPMBI
[Iepuoguueckoit cucTtembl xumudeckux »siaemeHtoB J[. WM. MeHnneneena.
[lepronsl u rpymmbl. OU3NYECKUN CMBICI MHOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI 3JIEMEHTA.



Crpoenune artomoB. CocTaB aTOMHBIX sijaep. WM30Tombl. DIEKTPOHBI.
CtpoeHue JIEeKTPOHHBIX 000JI0YEK aTOMOB NEPBhIX 20 XMMUYSCKHUX IJIEMEHTOB
[Iepuonnueckoit cucremsl J[. . MenneneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 110 ero noyiokeHuro B I[lepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IpyIaM U Nepuoaam.

3nauenue Ilepmoamueckoro 3axkoHa u llepuoanueckoil  cucTEMBbI
XMMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS Hayku U npaktuku. [{. 1. Mennenees —
YYEHBIN U TPAXKJAHUH.

Xumuyeckast cBsi3b. KoBaneHTHas (MOJiIpHAsT W HEMOJSIpHAsl) CBS3b.
DIIEKTPOOTPULIATEHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporuecchl okucnaeHus U BoccTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHUEe OOpa3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C pacTBOpPAMHM KHUCJIOT U IIENOYEll, MPOBEICHHUE OMBITOB,
WUIIOCTPUPYIOIIUX MPUMEPbl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA
(ropeHue, peakiuu pa3ioKeHUsl, COEAUHEHNUS ).

Mesxcnpeomemmnnie ceéa3u

Peanuzanust MmexnpeaMETHBIX CBA3EH MPU W3YyUYEHHM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JJI1 OTIEIbHBIX
NPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIE TIOHSTHS: HAy4YHBIM (akT, TUIOTE3a,
TEOpus, 3aKOH, AaHajiu3, CHUHTE3, KilacCUpUKAIMsI, MEePUOJIUIHOCTD,
HAOJII0ICHHE, SKCTICPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

du3nKa: MaTepusi, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHU]I,
U30TOIBI, PaJUOAKTUBHOCTh, MOJIEKYJA, BJEKTPUUECKUN 3apsj, BEIIECTBO,
Teno, 00bEM, arperaTHOe€ COCTOSHHE BEIIECTBA, T'a3, (U3MYECKHE BEIUYWHBI,
€AVHULIBI U3BMEPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1bI, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKkuus

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB
. N. MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUOMOB, Kalvs, KalblLMs U HX
COCIMHEHU B COOTBETCTBHUU C IIOJIOKECHHEM 3IJIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAILIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAILUIMYECKON PEIIETKH
1 BUJa XUMHYECKOU CBA3U.

Knaccudukamms ¥ HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3MYHbIM KJaccam
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKUX PEAKIUN IO PA3TUYHBIM TpHU3HaKaMm (10
YUCIIy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEHIECTB, MO TEIJIOBOMY 3D (DEKTy,
0 U3MEHEHUIO CTENEHEW OKUCIEHUS XHMHUYECKHX BJEMEHTOB, MO
o0paTUMOCTH, TO YYacCTHIO KaTaiu3aTopa). OK30- U JIHIAOTEPMUYECKUE
peaKkuu, TEPMOXUMUYECKUE YPABHEHUS.



[Tonsitue o ckopoctu xumudeckoil peaknuu. [lonsTne 06 oOpaTUMBIX U
HEOOpAaTUMBIX  XUMUYECKUX  peaknusx. [loHsITHE O TOMOTeHHBIX U
reTeporeHHbix peakuusx. [lonstue o karanuze. lloHsiTHE O XHUMUYECKOM
paBHOBecuU. @aKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pPEaKUUu H
MOJIOKEHHE XUMHYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEIFHBIC  PEAKIIUU, JJICKTPOHHBIN  OayiaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu. CocraBieHUE  ypaBHEHHUM
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C UCIOJIb30BAHUEM METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust BJIEKTPOJIUTHYECKON JIUCCOLALINAMU. DIIEKTPOTUTHI 51
HEAJIEKTpoauThl. KaThoHbI, aHMOHBI. MeXaHU3M AHCCOLMAlMUA BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOU cBsizu. CteneHp auccounanuu. CUIbHbBIE U
ca0ble DIIEKTPOJIUTHI.

Peakiuu wmoHHOro oOOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHA HOHHOTO
oOMeHa, TIOJIHBIE W COKpAall€HHbIE HOHHBIE ypaBHEHUsS peakiuid. CBoHcTBa
KHUCIIOT, OCHOBAaHUN M COJIEM B CBETE MPEACTABICHUN 00 3JEKTPOIUTUYECKON
nucconnanuv. KauecTBeHHbIEC peakiiui Ha HOHBI. [IOHSTHE O THAPOIM3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJIENSAMH KPUCTAITIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpuisl), HCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu  OT  BO3JCWUCTBUS  PAa3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, NPOLECCA IUCCOLUUALMU KHUCIOT,
niesioyuel u cosel (BO3MOKHO MCIOJIb30BAHUE BUJIE0 MATEPUAIIOB), TPOBEJCHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKUA MPOTEKAHUS PEAKIIUH MOHHOTO OOMEHa
(oOpazoBaHnue ocaaka, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHMA
(ropenue, peakuuu pa3IIOKEHUS, COCIMHEHUSA ), pacro3HaBaHUe
HEOPraHMYECKUX BEHIECTB C ITOMOIIbI0O KAUYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJuibl U MX COeIMHEHUS

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucaeHus. CtpoeHune u Gu3nuecKre CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpPUMEpEe XJopa
(B3auMO/ICICTBHE C MeETajlaM{, HEMETa/lIaMH, IIesoYaMu). XIJIIOPOBOAOPOA.
ConsgHasi KMCI0Ta, XUMUYECKHE CBOMCTBa, MOJlydyeHue, npumeHenue. Jleicraue
XJIOpa U XJIOPOBOAOPOJAa Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast  xapaktepuctuka odneMeHTOoB  VIA-rpynmbel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoenne u Guznyeckue
CBOWCTBAa MPOCTBIX BEHIECTB — KUCIOpPOJa U Cepbl. AJIOTPOIHbIC
MOIU(UKAINKA KUCIOPOJIa U Cephl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPOI,
cTpoeHue, ¢GU3MYECKHEe ¢ XUMHUYECKHe cBoucTBa. OKCHABI Cephl  Kak
MPEICTaBUTENIN KHUCIOTHBIX OKCcHUIoB. CepHas KHCIOTa, (U3UYECKUE W
XUMUYECKHME CBOMCTBa (0OIME KAk TMPEACTAaBUTENS Kiacca KHCIOT W
cnenupuyueckne). XMMUYECKHE PEaKIUH, JICKAIINe B OCHOBE MTPOMBIITUICHHOTO
croco0a mosy4yeHus cepHoil kucnoTel. [Ipumenenue ceproit kucinotel. Conu
CePHOIl KHCJIOTBI, Ka9eCTBEHHAs peakius Ha Cyibdar-uoH. Haxoxnenue cepsl
U €€ COCIMHEHUW B IpUpoAe. XUMHUUECKOE 3arpsA3HCHUE OKPYKAIOLIEH Cpeibl
COEAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU, 3arPA3HEHUE BO3/yXa U BOJAOEMOB),
CIOCOOBI €T0 MPEOTBPAIICHUS.



O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEINEHH OKHCICHHUS. A30T, pacnpoCTpaHEHHUE B
npupoje, GU3nIecKue U XMMHUIECKUe CBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3nyecKue U XUMUIECKHE CBOMCTBA, MOJIyYCHUE U TPUMEHEHHE.
Comu ammoHMs, UX (U3NUECKHE W XUMHUYECKHE CBOWCTBA, IMPUMEHEHHE.
KadecTBeHHast peakiysi HA MOHbI aMMOHMS. A30THasl KUCIOTa, €€ MOJIyYeHue,
dbusnuecknue W XUMUYECKHE CBOMCTBa (OOIIME Kak MpEeACTaBUTENS Kiacca
KUCIIOT ¥ crenuduieckue). Vcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHUI. XUMHUECKOE 3arpsi3HEHUE OKPYIKaroIen
cpeabl COeIMHEHUAMM a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukanuu docdopa, Gusndeckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopras kucnora,
dbusnueckre 1 XMMHUYECKUE CBOMCTBA, osrydeHue. Mcnons3oBanue ¢pochaToB B
KaueCTBE MUHEPAIbHBIX yI00PECHHIA.

O6mrast  xapaktepuctuka odneMeHToB IVA-rpynmbel. OcoGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCJICHUS. YTJIEpOJl, alNIOTPOIHbIC
MOIU(UKAIIUUA, PACTIPOCTPAHCHHE B TPHUPOAC, (HU3UUYECKHE W XUMUYECKUE
cBoiictBa. Ancopbuumsi. KpyroBopot yriepoaa B mpupoze. OKCHAbl yriiepoja,
uX (QU3NYECKHe U XUMHUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC OPTraHU3MBI,
MOJIyYCHHE W MPUMEHEHHE. DKOJOTUUECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdexr. YrompHas Kuciaora w e€ coiM, HX (PU3NUECKHEe W XHUMHUYCCKHE
CBONMCTBA, MoJydeHrWe W npuMmeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcronp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KakK O
COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJIEH, 3TaHOJ, TJIUIEPHH,
yKCycHast Kuciota). llpupogHble HCTOYHUKHM  YIIIEBOAOPOAOB  (YroJib,
IPUPOAHBIN Ta3, HedTh), TPOIYKTHI UX TepepadoTKu (OCH3MH), UX POJb B OBITY
U TpOMBIIIIEHHOCTH. [loHsATHE 0 OMOJIOrHMYEeCKH Ba)KHBIX BEIIECTBAX: JKUpPax,
Oenkax, yriaeBoJax — M UX POJIM B JKU3HU 4YeNoBeKa. MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, TMOJYy4YeHUE U
npumeHeHue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpenacraBieHus o0
okcujie kpeMuus (IV) u kpemHueBoi kucinote. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITYy, B MPOMBINIJICHHOCTH. Ba)kHeine cTpouTenbHbIE MaTepUalibl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OE€TOH, Keae300eToH. IIpobdieMbl 6€30ImacHOro0 UCITOIb30BaHUS
CTPOUTENILHBIX MATEPUAJIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydyeHHEe OOpa3Il0oB HEOPraHWYECKHUX BEIIECTB, CBONCTB COJISHOM
KHUCIIOTBHI, TPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPUI-MOHBI U HAOII0IeHNE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaronme GU3NIECKue U XUMUYIECKUE
CBOWCTBA TaJIOM€HOB M HMX COCIUHEHUN (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C 00pas3laMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJIEHHE C oOOpa3mamMu cepbl U €€ COeAUHEHUSMU (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HAOMIO/IEHUE TMporecca OOyTIUBaHUS
caxapa moJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTBHI, HU3YyYEHUE
XUMUYECKUX CBOMCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHHUE
KaueCTBCHHOW peakiud Ha CyabpaT-uOH W HaOMIOACHUE TMpu3HaKa e¢
POTEKaHMs, O3HaKOMJIEHHE ¢ (M3MYECKUMU CBOWMCTBaMH a30Ta, pocdopa u nx
COCNMHEHUM (BO3MOXKHO UCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), oOOpa3laMu



a30THBIX B (PoCcHOPHBIX yIOOPEHUH, OJIydeHHEe, COOMpaHKe, pacllo3HABaHHUE U
VU3y4YECHUE CBOMCTB aMMHUAKa, IMPOBEIACHHUE KAYECTBEHHBIX DPEAKUMK HA HOH
aMmMoHusT W ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB UX NPOTEKAHHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), HU3YUYECHHUE MOJACIECH KpPUCTAIIUYECKUX
peméTok anmasa, Tpadura, ¢dymiepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MpPOTHBOra3a, MOJydYyeHue, COOMpaHHE, PACIIO3HABAHUE U M3YYCHHE CBOWCTB
VTIEKHUCIOTO Ta3a, MPOBEJACHUE KAaYeCTBEHHBIX pEAKIMid Ha KapOoOHAT W
CUJIMKAT-UOHbl W W3yYEHUE MNPU3HAKOB HUX IMPOTEKaHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CUIMKATHOM NIPOMBIIUIEHHOCTH, PELICHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenmme HeMeTalluIbl U UX COSUHEHUSD.

MeTanibl 4 X COeAUHEHMS

OO6mrast xapakTEepUCTHKAa XUMHYECKHMX OJJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU X IOJ0XKEHUS B [lepronueckon cucreMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTtamndeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKasl peII€TKa. DIEKTPOXUMHUYECKUN Pl
HanpspKEHUM MeTauioB. PU3MYECKMe M XUMHYECKHE CBOWMCTBA METAILIOB.
O6mme crocoObl mMmonyueHuss MeTawioB. [loHsTHE O KOppO3WMU METAIIOB,
OCHOBHBIC CIIOCOOBI 3amMThl WX OT Kopposuu. CruiaBel (CTayib, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBITINICHHOCTH.

[llenounsle  meTamnbpl: nonoxkeHue B llepuomnueckon — cucreme
xuMmudeckux aeMeHToB /. 1. Menneneesa, cTpoeHrne UX aTOMOB, HaX0XKICHUE
B npupojie. Puznueckue U XHMHUYECKHE CBOWMCTBA (Ha MPUMEpPE HATpUd U
kanust). Okcuabl U THAPOKCHABI HAaTpusi W Kanus. [IpuMeHeHue Mmeno4yHbIX
METAJUIOB U UX COCAUHECHUM.

[llenouyHO3€eMENbHBIE METAJUIBI MAarHuid W KaJIbLUW: [IOJOXEHHUE B
[Iepuoguueckoit cucremMe xumudeckux sneMeHToB J[. WM. MeHnneneesa,
CTPOEHHE HMX ATOMOB, HAXOXJICHHUE B MNpupoje. OHU3NUECKHEe U XUMUYECKHE
CBOMCTBAa MarHusi W Kaiblids. BakHeiine coeauHEeHMs Kaiablius (OKCH,
TUAPOKCU/I, coin). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomMuHuii: nosioxkeHue B llepuonnueckoil cucTeMe XHMHYECKUX
anemeHToB /. M. MeHnneneeBa, cTpoeHHE aroma, HAXOXAECHUE B MPUPOJE.
duznyeckue W XUMHYECKHE CBOWCTBA aIOMUHUS. AMQOTEpHBIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Keneso: monoxenue B lleppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpoeHHE aToMa, HaxOoxJaeHHUe B npupoae. dusznueckue u
XUMHYECKUE CBOMCTBA kene3a. Okcuabl, rupokcusibl u conu xene3a (II) u
xene3a (III), ux cocta, CBOMCTBA U MOIYUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C O00Opa3lamMu METaNIOB U CIUIAaBOB, UX (HU3UYECKUMU
CBOWCTBaMH, HW3YyYEHHE PpE3yJbTATOB KOPPO3UHU METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbIIUS U HATpUs C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPHUANIOB),
VICCIIEIOBAaHUE CBOWCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3MOYKHO UCIIOJb30BAaHUE BHJICOMATEPHUANIOB), IMPU3HAKOB IPOTEKAHUS
KAUeCTBEHHBIX PEAKIU HAa MOHBI: MAarHusl, KaJIbLUs, aTIOMUHUS, IMHKA, XKeje3a
(I) u xenesa (III), memu (II), nHaOmomEeHWE W ONKUCAHHE MPOIIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpus, Kaaus M Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHNE aM(OTEPHBIX CBOWCTB



TUJPOKCHUAA ATIOMUHMS W THAPOKCHAA IIUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHenre MeTajuibl U UX COCTUHECHUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemecTtBa 1 Matepuaiibl B ITOBCEIHEBHOM XKHU3HM 4YEIOBEKAa. be3omacHoe
WCITOJIb30BaHUE BEIIECTB U XUMHUYECKHUX peakiuii B ObITy. [lepBas momMors npu
XHMHYECKUX 0’KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY Karole cpesibl (MpeiesibHas J0myCcTUMast
KOHILIEHTpausi Bemects, panee — [IJIK). Ponp xumMum B penieHuun
AKOJOTHYECKHUX IIPOOJIEM.

Xumuyeckuii IKCnepumenm:

H3y4eHHE 00pa3loB MaTEPHAIOB (CTEKJIO, CIUIABBI METAJIOB, ITIOJIUMEPHBIC
MaTepuarbl).

Mesxcnpeomemmnnie ceéa3u

Peanuzanyst MeXNpeIMETHBIX CBSI3€H MPU M3YYCHHH XUMHHM B 9 Kiacce
OCYIIECTBIISETCS Yepe3 HMCIOJIb30BaHHE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBIISIOMIMXCS CHUCTEMHBIMH [JI OTJIEJIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEeHHO-HAYYHBIC TTOHSATHS: HaAyYHBIN (DaKT, TUIIOTEe3a, 3aKO0H,
TEOpHs, aHAIM3, CHHTE3, KilacCU(HKamms, IepUOIUIHOCTh, HAOJIO/ICHHE,
AKCIIEPHUMEHT, MOJECIUPOBAHUE, U3MEPEHHE, MOJCNb, SBJICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIbI.

du3nKa: MaTepusi, aToOM, 3JEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHU]I,
M30TOMbI, PAJIMOAKTUBHOCTh, MOJICKYJa, JICKTPUUECKUM 3apsji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTHUAJIEKTPHKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHo€  COCTOSIHME  BEIIECTBA, Tra3, pacTBOpP,  PaCTBOPUMOCTb,
KpUCTAJTMYECKass pPEmETKa, CIUIaBbl, (PU3MYECKHUE BEIMYMHBI, CIUHHIIBI
M3MEpPEHMS, KOCMUYECKOE MTPOCTPAHCTBO, IIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, 6mocdepa, IKOCUCTEMa, MUHEPATIbHBIS
ya00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbLHbBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
I0JIE3HBIE UCKOITAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IMTPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO OOIIETro
0o0pa3oBaHMsI JOCTUTAIOTCA B XO7e OOYYECHHS XMMHHU B €IUHCTBE YYCOHOW U
BOCIIUTATEIIbHOM  JEATEbHOCTU B  COOTBETCTBUM C  TPAJULMOHHBIMU
POCCUHCKUMHU COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH,
OPUHATBIMA B OOIIIECTBE MPaBUJIAMH U HOPMaMU IMOBEJEHUS U CIOCOOCTBYIOT
mpolieccaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COITUATHM3AIIUN 00YJIarOIITIXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA CHUCTEMOM IO3UTUBHBIX IEHHOCTHBIX OpHEHTAUUWA H
paclIMpeHre OMbITa ACSTEILHOCTU Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LHEHHOCTHOTO  OTHONIEHUS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAUI0, NMOHMMAHUS 3HAYECHHUS XMUMHUYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJECTh JIOCTOBEPHOU
uHdopMmaleil 0 TMepefoBBhIX JOCTIDKCHHMSIX M OTKPBITUSX MHUPOBOH H
OTCUECTBCHHONW XWMHUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpa U OOIIIECTBA;

2) rpaskaIaHCKOr0 BOCIIUTAHUSA:

NpPEACTaBICHUS. O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIIENOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JESITEIILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTH
IIPY BBITIOJTHEHNWN YYEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH XUMHYECKUX
OKCIIEPUMEHTOB,  CO3JaHUM  yYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O ¥  B3aWMMOIOMOIIM B  Mpolecce ATOM  ydueOHOM
NEeATEeNIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHHE U TIOCTYNKU CBOUX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUU ITOCTYNKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUUYECKOW pPeakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE
OCHOBY JJIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUPA, MPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOIJHOM CPEIOH, O POJIM XUMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HANPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHUI
0 XWMHH, HEOOXOJMMBIE [JIi OOBSICHEHUS HAOIIOJAEMbIX TPOIECCOB U
SIBJICHHM, TMO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpPHI, B
TOM YHCJE HABBIKOB CaMOCTOATEIHHON paboThl C Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATypoOil, JIOCTyIHBIMHU  TEXHUYECKHMMHU  CpPEICTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpPEC K OOYYECHHIO W TO3HAHWIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHWIO, TIPOCKTHOW H  HCCIEI0BATEIbCKOU
NESITETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHS OOY4YCHHS B
JlaabHEHIIeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 JKU3HU, OCOZHAHUE TOCIEICTBUMA U
HEMPUATHE BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS ajKoroJii, HApPKOTHUKOB,



KypeHHs), HEOOXOJMMOCTH COOJIOACHUS TMpaBwi  OE30IAaCHOCTH  IpHU
oOparieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HMU;

5) TpyA0BOr0 BOCIIUTAHMSA

MHTEPEC K MPAKTUYECKOMY HM3YyYECHHIO MpOoQeccuil U Tpyaa pa3IudyHOTO
poja, yBaXXEHUE K TPYIy U pe3ysibTaTaM TPYIAOBOM JEATEIbHOCTH, B TOM YHCIIE
HAa OCHOBE MPUMEHECHHS MPEIMETHBIX 3HAHWUW MO0 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIVUBUIYATbHOW  TPAaeKTOPHH TPOJOJDKEHHUsS 00pa3oBaHUs C  Y4ETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycHemHod NpodhecCUOHATBHOM JEATENHPHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJaliTUPOBAThCA B MPodeCcCHOHATBHON
cpene;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

IKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIICHUE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAHUE LIEHHOCTH 3I0POBOTO
u Oe3omacHOro 0o0pasza XKWU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HYeCKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBui 0E€30MacHOTO TOBENEHUS TpH paboTe C BEIIeCTBAMH, a TaKXKe B
CUTYyalUsX, YTPOKAIOIINX 310POBbIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4aeMble IPY NU3YUYECHUU XUMUH, JIS
pelIeHusl 3ajad, CBA3aHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpENOW, I
MOBBINICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPBI, OCO3HAHMS TJIOOAIBHOTO
XapakTepa SKOJOTHYECKHX MpoOJeM W MyTeld UX pelIeHUs MOCPEICTBOM
METOJ0B XMMUH, IKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B II03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpenMETHBIX PE3yJIbTATOB BBIACISAIOT 3HAYMMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TOHATHS (3aKOH, TEOpUS,
OPUHIMI, THUMoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT H JApPYyroe.),
KOTOPBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMerax u
MO3BOJISIIOT HA OCHOBE 3HAHMM W3 OJTUX NPeaMeToB  (HOpPMHUPOBATH
NpEACTaBICHUE O IEJIOCTHOM HAyYHON KapTUHE MHpPA, U YHUBEpPCAIbHbIC
y4deOHbIe JeUcTBUS (TO3HABaTEIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
KOTOpbIE O00ecrneunBaloT (POPMUPOBAHHUE TOTOBHOCTU K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUSOHOU JIEATETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCATIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue AecTBUs:

YMEHHUSI UCIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS MPH OCBOEHUU
3HAHUM: PACKPBIBATH CMBICT XUMMUYECKUX MOHATUN (BBIACISATh UX XapaKTEPHbIC
IIPU3HAKY, YCTaHABIUBATh B3aMMOCBA3b C JPYTHMMHU IIOHATUSAMU), UCIIOIb30BATh
MOHATHS JJII OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUN, BHIOMPATh OCHOBAHUS
U KpUTEpUH JUIsl KIACCU(PUKAIMH XUMUYECKUX BEIIECTB M XUMHUYECKHUX
peaKkiuii, yCTaHaBIMBATh MPUIMHHO-CICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMU
U3YUYCHHUSI, CTPOUTH JIOTUYECKHE PACCYX ACHUSA (MHIYKTUBHBIE, NEIyKTUBHBIE,
110 aHAJIOTHH), eJaTh BBIBOJIbI U 3aKJIIOYEHUS,

YMEHHE MPUMEHSATHh B MPOLECCE IO3HAHUSI MOHATUS (IIPEIMETHbIE U
METanpeMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCHOJIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHWMHHU MOJICTbHBIC
MIPE/ICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTa), XUMU4Yeckasi opMmyna
U ypaBHEHUE XUMUYECKON PEaKIMH — MPU PEIICHUU Y4eOHO-TTO3HABATEIbHBIX
3a1a4, C y4€TOM OTUX  MOJIECIBHBIX IMPEJCTABICHUN  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHBIC MPHU3HAKM HM3y4aeMbIX OOBEKTOB  —



XUMUYECKUX  BEIIECTB M XMMHYECKHUX PEaKIUui, BBISIBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIC CBSI3M W IPOTHBOPEYHUS B
M3Yy4aeMBbIX MIPOLIECCaX U SBJICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCcTBUA:

yMEHUE UCIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KA4eCTBE OCHOBBI /i (POPMHUPOBAHUS TUIIOTE3BI I10
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

npUOOpPETeHNE OMbITa O TUTAHUPOBAHUIO, OPTAaHU3AIMH W TPOBEICHUIO
YYCHHUECKHX OJKCIEPUMEHTOB, YMEHHE HAOI0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €r0 pe3yibTaT, PopMyIupoBaTh 0000IMICHUS
U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, MCCIIECIOBAHUS, COCTABISATh
OTU&T O MPOJICTIAaHHOMN padoTe.

Pabora ¢ ungopmanmeii:

yMEHUE BHIOWpATh, aHAJTU3UPOBATH W WHTEPHPETUPOBATH WHOOPMAIUIO
pasNUYHBIX BUAOB U (GOPM TIPEACTABICHUS, TMOIYYaeMYyH) W3 Pa3HBIX
WCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsL JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIIpaBOYHBIE TMMOCOOWS, pecypchl VHTepHeTa), KPUTHYECKH OICHUBATH
MPOTUBOPEYHBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSATh Pa3jIN4HbIC METOJIBI U 3aIPOCHI MPHU MOUCKE U 0TOOpE
uH(GOpPMAIIMK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJISl BBITIOJIHCHUS
y4eOHBIX U MMO3HABATENIBHBIX 33]1a4 OMPEACIEHHOTO TUTIA, TPHUOOPETEHHE OIbITa
B 00JIaCTH HWCIIOJIb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM,
OBJIAJICHUE KYJbTYpPOW AaKTHUBHOTO HCIIOJIB30BAHUS PA3UYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITEJILHO BBIOMPATh ONTUMAJILHYIO (OPMY MPEICTaBICHUS
uH(hOpPMAIIMU U WUTIOCTPUPOBATH pEIIacMbIe 3aJa4ll HECIOXKHBIMH CXEMaMH,
auarpaMMaMi, IpyrumMu opmamu rpaduki 1 iX KOMOWHAIUSMH,

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpollecce Y4YeOHOUW U
UCCIIeI0BATEIhCKON NEeSTENHHOCTH uHGOpMAITHIO 0 BITUSTHUU
IPOMBIIINICHHOCTH, CEJIbCKOTO XO3fMCTBA W TPAHCIOPTa HA COCTOSHUE
OKPYXaroUen MPUPOTHOU CPEIBL.

KoMMmyHMKAaTHBHBIE YHUBepPCcaJbHbIEe YueOHble 1eliCTBUSA:

YMEHHUs 3a7aBaTh BOIPOCHl (B XoJe auanora U (WiM) JUCKYCCUH) IO
CYIIECTBY OOCYXXKTaeMoil TeMbl, (OPMYIHPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHUTEJIFHO BBITIOTHEHUS TPEIJIOKEHHON 3a1a4H;

YMEHUSL TPEACTABIATh TMOJYYCHHBbIC pe3yJbTaThl MO3HABATEIHHOM
NESITETPHOCTY B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNiaTh MPE3CHTAIUIO
pEe3yIbTaTOB BBHIMIOJHEHUS XHMMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

yMEHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHON W HCCIEAOBATENIbCKOW  JIESITEIbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyXaeHus, OOMEH MHEHHSMH, «MO3TOBBIC  IITYPMBD»,
KOOpPJIMHAIIMS COBMECTHBIX JICUCTBHUH, OIPEACICHUE KPHUTEPUEB IO OIICHKE
KaueCTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PerynsiTuBHbIE YHMBepPcaJbHbIe YUeOHbIEe 1elCTBUSA:

YMEHHUE CaMOCTOSITEIBHO OINPEACNATh IEH ACSITEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSITENHHOCTD, BRIOUpaTh Hanboee 3pGeKTUBHBIC CIIOCOOBI peIeHUsT Y4eOHbBIX
¥ TIO3HABATENbHBIX 3374, CAMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JCUCTBUUA MPU BBINOJHEHUU 33JaHUN C YYETOM



MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IOJYUYEHHOT'O PE3yJbTaTa 3asBJICHHON LEJIH, YMEHUE
WCIIOJIb30BATh W AHAJIM3UPOBATh KOHTEKCTBI, MpPEJIaraéMble B YCJIOBUHU
3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX peE3yJIbTATOB IO OCBOCHHUIO OO0S3aTEIBHOTO

coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOHW ¢enepanbHOl paboyeil mporpamMmoi,
BBIJICTIIOT: OCBOCHHBIC OOYUAIOIIMMUCS HAYYHBIE 3HAHUS, YMEHUS U CTIOCOOBI
JNeHcTBUH, crenupuyIecKue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
JNEATENBHOCTH IO IIOJYYEHHKD HOBOIO 3HAHUS, €r0 HHTEPHPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHmy oOydenust B 8 kiiacce mpeaMeTHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHSATUI: aTOM, MOJIEKYJIa,
XMMHUYECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(0OTHOpOIHASI ¥ HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas JOJs1 XUMHUYECKOrO »JJEMEHTa B COCIUHCHUH,
MOJIIPHBI ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBaHHE,  COJIb,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLIHs,
KJaccu(UKaIMs peakiuii: peakiuyi COSUHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuu 3aMelieHus, peakiuu OOMEHa, JK30- U IHIOTCPMUUYECKUE
peakimu, TeIioBor 3G (HEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CII0M
aToMa, aTOMHas OpOWTaldb, pPAAUYC aToMa, XUMHYECKas CBA3b,
NoJIsIpHAst W HEMOJSIpHAsh KOBAJICHTHAs CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (MPOIEHTHAs
KOHIICHTpAI[Us1) B PpaCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX MOHATHU U
MPUMEHSTh 3TU NOHATHUSA IMPU OMKUCAHUY BELIECTB U UX MMPEBPAILICHUII;

e HCIONB30BAaTh XHUMHYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIU;

e ONpENeNsATh BAJICHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCIMHEHUSAX, CTEMEeHb OKHUCJICHHUS DJEMEHTOB B  OMHApHBIX
COCOUHEHUSAX, MPUHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY
COeIMHEHUN 1Mo (popmyliaM, BUJ XUMHUYECKOWU CBSI3M (KOBAJICHTHASI U
MOHHAs) B HEOPraHUYECKUX COCTUHECHUSX;

e packpseiBaTh cmbica Ilepunomnueckoro 3akona J[. M. MeHnneneesa:
JIEMOHCTPUPOBATh ITOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX I0J0XKeHUs B [lepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MACChI BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUs1, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepu3oBaTh TaOIMuHyr0 ¢Gopmy Ilepuoamaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3jiMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «nodounas noarpynna (b-rpymnma)y, mansie
U OOJIbIIIE TEPUOJIBI, COOTHOCUTH 0003HAYEHHMSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuomnueckas cuctema xumudeckux snaemeHtoB I, U.
MenaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee dYucio
AJIIEKTPOHOB U PACHPEACIICHUE UX 10 3JIEKTPOHHBIM CJIO0SIM);



K

KiIaccCu(UIMPOBATh  XMMHUYECKHE  JJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, IO TEIUIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKUE CBOMCTBA BEIIECTB
pa3NUYHBIX ~ KJIAcCOB,  MOATBEpXKJasi  ONHUCAHUE  IPUMEPAMH
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINN;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XWMHUYECKHX
MIPEBPAIICHUNA B PA3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa 1o Gdopmysie
COCIMHEHHUS, MacCCOBYIO [IOJIF0 BEIECTBA B pacTBOPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

OPUMEHSATh OCHOBHBIC OIEpPAllMd MBICIUTEILHON NEATeTbHOCTH —
aHaJIU3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIlHIO,
KJIacCU(DUKAIUIO, BBISBICHUE MPUYHMHHO-CIEACTBEHHBIX CBSI3€H — IS
W3Y4YCHUSI CBOWCTB BEIIECTB M XUMHYECKUX PEAKIUH, €CTECTBEHHO-
HAay4YHbIE  METOJIbI  TIO3HAHUS —  HaONIOJIEHHWe, HW3MEpPEHHUe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBINA U MBICIICHHBIN );

ClIeOBaTh MpaBWjaM  TOJb30BaHUS XMMHYECKOM TMOCYyJAOH U
7abopaTopHbIM 00OpYJIOBaHUEM, a TakKKe MpaBWiIaM OOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX ONBITOB IO TMOJIYYEHUI0O W COOHMPAHUIO
ra3000pasHbBIX BEIIECTB (BOJOPOAA M KHCIOPOJA), HPUTOTOBICHUIO
pacTBOpPOB C ONpPEACIEHHOW MaccOoBOW JOJEH pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB MIENOYEH W  KHUCIOT C  TIOMOIIBIO
WHMKATOPOB (J1aKMyc, ¢peHondranent, METUIOPaHXK U IPyTHe).

KOHIly oOydeHus B 9 KJiacce MpeJIMETHBIC PE3yJIbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbhIBaTh CMBICT OCHOBHBIX XWMHYECKHX TMOHSATUNA: XUMUYECKHUM
2JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTH, JIEKTPOOTPHUIATEIHHOCTD, CTENIEHb
OKHUCJICHHS, XUMHUYECKas pEaKIus, XHWMHUYECKas CBs3b, TETUIOBOMN
ah(deKT peakuuu, MOJb, MOJSIPHBIA OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HEJICKTPOJIUTHI, SJCKTPOIUTHYECCKAS TUCCOIUAINS, PEAKIIU UOHHOTO
oOMEHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENIb, BOCCTAaHOBUTENh, OKHUCIEHHE U  BOCCTAHOBJIICHUE,
aioTponusi, amMpOTEPHOCTh, XWMHUYECKas CBI3b (KOBaJeHTHa,
WOHHAs, METa/UIMYecKas), KpHUCTAIMYeCKas pemeéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XWMHYECKOW pEaKIUu, TMpeaeIbHO
nomnyctumas konnentpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUYECKHX TIOHATHH U
MPUMEHSThH ATH TIOHATHSI IPY OTIMCAHUH BEIIECTB U MX MPEBPAIIICHHI;
UCIIOJIb30BaTh XMMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIU;

OTPEJCNSATh BAJIEHTHOCTh M  CTENEHb OKHUCICHHS XUMUYECKUX
AJIEMEHTOB B COCIUWHEHUAX Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KIJIACCy COEAMHEHUH 1Mo (opmyiam, BUT
XUMUYECKON CBs3M (KOBaJCHTHAs, WOHHAS, METAJUIMYECKasi) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (Gopmyiie,
XapakTep Cpelbl B BOJHBIX PAacTBOPAX HEOPTaHUYECKHUX COETUHEHHM,
THUI KPUCTAJUNIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbici [lepuomnueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TOHMMAaHHWE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabmmunyto Gopmy lleproaudeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHAas moArpynna (A-rpynma)» u «moOodHas
noarpynmna (b-rpynma)», mansie U OONbIIME TMEPUOIBI, COOTHOCHUTH
0003HaYCHHUSA, KOTOPHIC HMCIOTCS B IIEPUOAMYECCKOM TabimIe, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB XHWMHYECKHX
AJIEMEHTOB (COCTaB W 3apsii siapa, OOINee YHUCIO DJIEKTPOHOB U
pacmpeneneHne WX IO OJJIEKTPOHHBIM CJIOSM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEJMHEHUI B
npenenax MajiblX MEPHUOJOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMPOBaTh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUUYECKUE PEaKIUU (110 YUCTY U COCTaBy YYaCTBYIOLIUX B
peakiMy BEIIECTB, MO TEMIOBOMY d(DQeKTy, 0 M3MEHEHHIO CTeNeHen
OKHUCJICHUS] XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBAThH) OOIIUE U CICIUPUISCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEUIECTB, MOATBEPXkAasi OIMHCAHUE
pUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHHUS BJIEKTPOIUTUYECKOW JUCCOLUALNM KHUCIOT,
LIEJI0OYEd M COJIEM, MOJIHBIE W COKPAlIEHHBIE YPAaBHEHHS pEaKIun
MOHHOTO  OOMEHa, YpaBHEHMsSI  peaKIiMii,  IMMOJATBEP KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOW CBSI3M MEXK]Yy BEUIECTBAMHU PA3TUUYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PEaKInii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUI B Pa3INYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa 1o dopmysie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PAacTBOPE, IMPOBOIUTH
pacy€Thl O YpaBHEHUIO XUMUYECKON PEaKInu;

coONMI0OaTh  MpaBWia  TOJB30BAaHUS  XMMHUYECKOW TOCYIAOW U
nabopaTopHbIM 000pYJOBaHMEM, a TaKXKe MpaBuiaa OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKUMSIMU IO BBIIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJIYYEHUI0O W COOHMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Trasa);

MPOBOJAUTh  PEAKLMH, MOJITBEPKIAIONIME KAuEeCTBEHHBIA COCTaB
pPa3IUYHBIX BEHISCTB: pPACMO3HABATH OMNBITHBIM MYTEM  XJIOPHUI-,
Opomuna-, womua-, kapbonar-, ¢ocdar-, CuIHKar-, Ccyiabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTraHUUECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON ESITENbHOCTH —
aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IeHHEe, CHCTeMaTH3AIHIO,
BBISIBIICHUE TPUYMHHO-CIIC/ICTBEHHBIX CBSI3€M — JJIsl U3YUYEHHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYyYHbIE METObI



MO3HaHUA — HAOIO/IEHNEe, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHbBIN U MBICTIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue KoanuectBo yacos
Ne DJIeKTpOHHbIe (HH(POBHIe)
pa3ie/ioB U TeM KonTposabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PECYpPChI
nporpaMmMbl padoThI padoThbI
Pa3pen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XumMuss — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U [IPAKTHYECKON https://m.edsoo.ru/7f41837¢
JEeSTEIbHOCTH YEJIOBEKA
12 BemiectBa u xuMuueckue 15 1 but6mmoreka [JOK
’ peaxkuuu https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Paznen 2. BaxHeillnne npeacTaBuTe/Id HEOPraHUYeCKUX BelllecTB
)1 Bozayx. Kucnopon. 6 bubnmnoreka [JOK
' [TonsTre 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o g ) bubnuoreka [IOK
' KHCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. 5 I 1 bubnuoreka IIOK
' [TonsiTrie 06 OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE K1acChl BuG OK
2.4 HEOPTraHUYECKHUX 11 1 1 Homoreka Ll

COETUHEHUH

https://m.edsoo.ru/7f41837¢c




Wroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuogudeckas cucrema xumuuecknx 31emMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKHCJIANTENbHO-BOCCTAHOBHUTE/IbHbIC PeaAKIIUHA

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XHMHYECKHUX 3JIEMEHTOB 7
. . Menpeneena.
Crpoenue aToma

but6mmoreka [{JOK
https://m.edsoo.ru/7f41837¢c

XuMH4ecKast CBA3b.

30 OkucauTenbHo- g i bu6mmoreka [IOK
’ BOCCTAHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
peaKIuu
but6mmoreka [IOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
PesenBHOE BDEMS 3 but6mmoreka [{OK
p p https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO
68 4 5

YACOB I1O ITPOTPAMME




9 KVIACC

HaumenoBanue KoanuectBo yacos
Ne DJIeKTpPOHHbIe (HU(POBbIE)
pa3ie/ioB U TEM KonTtposbHble IIpakTn4yeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NnporpaMmbl padoThI padoThbI
Pa3jen 1. BemecTBo U XuMu4ecKkne peakiun
[ToBTOpEHUE U
L1 yriayOsieHue 3HaHui 5 1 bu6nuoreka IIOK
' OCHOBHBIX Pa3JesioB https://m.edsoo.ru/7f41a636
Kypca 8 kinacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmiorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaKIni
DJIEKTPOJIUTHYECKAS
13 JIUCCOLIMALIHSL. g i | bu6mmoreka [IOK
’ XHUMHYECKUE PEaKIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Paznea 2. HemeTanibl 1 UX cOeIMHEHUS
OO01mas xapakTepucTUKa
2.1 XI/IMI/I‘-IGCKII?IX BJI:MGHTOB 4 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anorenst
2.2 OO11ast xapaKTepucTHKa 6 bub6muoreka [IOK

XUMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl. Cepa u e

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




COCANHCHUA

OO6mr1ast XxapakTepuCTHKA

)3 XAMUYECKHX JIEMEHTOB 7 but6mmoreka [IOK
’ VA-rpymmsl. Asor, https://m.edsoo.ru/7f41a636
dbocdop 1 ux coeTMHESHUS
OO6mrast xapakTepuCTHUKa
XUMHUYECKUX IJIEMEHTOB Eubs 1OK
nOIMOTEKA
2.4 IVA- . Yriepo
rp}:nrlbl fiepoiH 8 https://m.edsoo.ru/7f41a636
KPEMHHH U UX
COCTMHECHHUSI
Uroro no pazgeny 25
Pa3nen 3. Metasiibl 4 MX COeIMHEHUS
31 OO6mme cBoiicTBa 4 bubmmorexa [JOK
' METaJIOB https://m.edsoo.ru/7f41a636
39 Baxneiiniie meTtajuibl U 16 bubnuotexa [JOK
’ UX COEIUHEHNUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Paznen 4. Xumus 1 OKpysKamomas cpeaa
41 BemectBa u matepuasi B 3 bu6nuoreka [JOK
’ JKU3HU Y€JI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
b K
Pe3epBHOE Bpems 3 uommorexa O

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




OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
N KoanuectBo yacos DJIeKTPOHHbIE
o
JlaTa uudgposbie
n/ Tema ypoka KonTposabHbie IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTte/ibHbIE
1 padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons xumun B
1 YKU3HHM 4yesoBeka. Tena u 1 bubmmoreia LIOK
) https://m.edsoo.ru/ff0d210¢
BEIIIECTBA
) [TonsTHE O METOMAX MMO3HAHUS B i bubmuoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
«[IpaBuna paboTsI B
3 71a00paTOPHUH U MIPUEMBI 1 bubmmorexa LIOK
patop p https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1a60paTOPHBIM
000py10BaHUEM
4 YucTthie BellleCcTBa U CMECH. ] bubmuorexa [JOK
Crioco0sI pa3aeneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas padorta Ne 2
«Paznenenue cmeceit (Ha bubnuorexa [JOK
5 . 1
[IpUMeEPEe OYUCTKH IIOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A
TOMBLH MOJICKYIbI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE 3JIEMEHThI. 3HAKH 1 bubmuorexa [JOK




(CUMBOJIBI) XUMHUYECKUX
AIIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CIIOKHEIE BEIIECTBA bubmorexa HOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIEKYIIPHOE YUEHUE bubmorexa HOK
yp y https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMUUECKAs bubmuorexa [JOK
¢dbopmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHX 3JIEMEHTOB
OTtHOocHuTENbLHAsT aTOMHAas
11 Macca. OTHOCUTENLHAs bubmiorexa HOK
) https://m.edsoo.ru/ff0d323¢c
MOJIEKYJISIpHAs Macca
12 MaccoBast 1011 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c¢
13 KonmnuectBo BemecTBa. MoJb. bu6moreka [JOK
Monsipnasg macca https://m.edsoo.ru/ff0d5230
14 du3nUecKue U XUMHYSCKHE bu6mmoreka [JOK
SIBJICHUS. XUMUAYECKasl peakuus https://m.edsoo.ru/ff0d37fa
IIpusHaku u ycnosus
15 MPOTEKAaHUS XUMHUYECCKHUX bubmorexa LIOK
P N https://m.edsoo.ru/ff0d3al6
peakiuii
3aKOH COXpaHEHUs1 MacChl
16 BeleCcTB. XUMUYECKHUE bubmorexa HOK
i ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Brruncnenus koanyuecTna, bu6mmoreka [JOK




MacCChl BELIECTBA 110
YPaBHEHUSAM XUMHUYECKUX
peaxkuuii

https://m.edsoo.ru/ff0d5708

KJ'IaCCI/I(i)I/IKaI_II/Iﬂ XUMHWYCCKHUX

18 peaknuii (coequHEHUs, bubnuorexa [JOK
pA3JI0KEHUS, 3AMEILCHUS, https://m.edsoo.ru/ff0d3f34
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoNeAucT. O600IIeHe U Bubamorexa [JOK
I AHCT Hj https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HAaHUH
Kontponbnas padora Nel no
20 Teme «BelecTBa 1 XuMHUYECKUE bubmmorexa [JOK
- https://m.edsoo.ru/ff0d4290
peaKImm)
Boznyx — cmecsk razos. Coctas
21 Bo3ayxa. Kucnopox — anemeHt buommorexa LIOK
yxa. poA https://m.edsoo.ru/ff0d448e
U npocToe BemiecTBo. O30H
PU3NYECKHE U XUMUYECKUE

” CBOMCTBA KUCJIOpOJia (peaKuu bu6muoreka [IOK
okucnenus, ropenue). [lonsrue https://m.edsoo.ru/ff0d4614
00 okcuaax
CrniocoOblI monyueHus

73 KHCIIOpO/Ia B JIA0OPATOPUU U bubnuoreka [IOK
MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa

24 TennoBoii 3 PeKT XuMUIECKOM bu6mmoreka [IOK

pCaKkuu, MOHATUC O
TCPMOXUMHNYCCKOM YpABHCHHH,

https://m.edsoo.ru/ff0d4790




9K30- U QHAOTCPMHUYCCKUX
peaKknusax

TorumBo (HedTh, yroiab u

’5 ).3 bu6mmoreka [JOK
METAT). SArPASHCHAC BO3NYXa, https://m.edsoo.ru/ff0d4c4a
CIoCcOObI €ro MpeAoTBpaIleHHUs
[IpakTuueckas pabora Ne 3 o
teMme «Ilonmydyenue u cobupanue bubmmoreka [JOK

26
KHCJIOPOAA, U3YUYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bonopon — anemeHT u npocroe

27 reorn Haxoxnenne 11;) bubmorexa OK
BELIECTBO- A https://m.edsoo.ru/ff0d4dd0
IPUPOJIC
OU3NYECKHE U XUMUYECKUE

28 . bubmuoreka [JOK
CBOTETEA BOAOPOAA. https://m.edsoo.ru/ff0d4dd0
IIpumenenne Bogopoaa

79 o . bubmuoreka [JOK

OIATHE O KHCIIOTax 1 COMAX https://m.edsoo.ru/ff0d50d2

30 Crioco0ObI TIOSTydeHust BOIOPOAa bubnmoreka [JOK
B 1aboparopuu https://m.edsoo.ru/ffdd4dd0
[Tpaktnyeckas padora Ne 4 o

31 teme «llonydyenue u cobupanue bu6nuorexa LIOK
BOJOpOJa, U3yUYEHHUE €T0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»

1 MossipHblit 00bEM ra30B. 3aKOH bu6nuorexa LIOK
ABorazpo https://m.edsoo.ru/ff0d542¢

33 Brerancienus o0bEma, but6mmoreka [IOK




KOJINYECTBA BEILIECTBA ra3a Io
€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncienus 00EMOB ra3oB I10
YPaBHCHUIO PCAKIIMH HAa OCHOBC

bu6mmoreka [IOK

34
3aKOHA OOBEMHBIX OTHOIIICHHM https://m.edsoo.ru/ff0d5708
razoB
35 duznyeckre 1 XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue bubmuoreka [IOK
00 UHIKUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopures.
Hacsbiiennasie u
37 HEHACBIIIEHHBIC PACTBOPBI bubmmorexa LIOK
= p ppL https://m.edsoo.ru/ff0d5b40
MaccoBas 1011 BEILIECTBA B
pacTBope
[Tpaktuyeckas padora Ne 5 o
teMe «IIpurorosienue
38 aCTBOPOB C ONpeIeNEHHOM buommorexa LIOK
p p N 13 A https://m.edsoo.ru/ff0dSeba
MaccoBOM AoJei
pPacTBOPEHHOTO BEILIECTBA»
Konrponsnas padora Ne2 o
39 teme «Kucnopoa. Bogopo bubmmorexa LOK
PO BOAOPOA. https://m.edsoo.ru/ff0d6342
Bona»
40 OKcupl: cOCcTaB, bubnuorexa [JOK

KJaccu(uKaius, HOMEHKIIaTypa

https://m.edsoo.ru/ff0d664e




HOJ'Iy‘-ICHI/Ie 1 XUMHUYCCKHUC

41 CBOMCTBA KUCIIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHUA: COCTaB, bu6mmoreka [IOK
KJaccuguKanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u xumMu4eckue bubnmoreka [JOK
CBOIMCTBA OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas, bu6mmorexa [JOK

44
KJaccuukanys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 ITonyuenue u xXuMHU4ECKUE bubnuorexa LIOK
CBOWCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIocOObI bu6nuorexa IIOK
MOJIyYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabora No 6.

Pemienue skcnepuMeHTaIbHBIX
47 3aaa4 1o teme « OCHOBHbIE bubmorexa [TOK
A https://m.edso00.ru/00ad9b7c¢
KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN»
['enernueckas cBsi3b MEKIY
48 KJIacCCaMU HEOPTraHUYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEJIMHEHMI
49 O000111eHIE U CHCTEMATU3ALIUS bu6moreka [JOK

3HAHUHI

https://m.edsoo.ru/00ad9cb2




Konrponsnas padora Ne3 o

bu6mmoreka [JOK

>0 Teme "OCHOBHBIC KIaCCEI . https://m.edsoo.ru/00ad9%ela
HEOPraHUYECKUX COCAMHEHUI
[TepBbie MOMBITKH

51 KJ1accu(PUKaIuu XUMHYECKUX bu6mmoreka [IOK
3neMeHTOB. [loHsTHE O rpymnax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U

5 [Tepuonnueckas cuctema bu6mmoreka [IOK
XHMHUYECKHX djeMeHToB /I, 1. https://m.edsoo.ru/00ada52¢
Meupeneena

53 [Tepuoapl, rpyniibl, HOATPYIIILI bubmorexa [TOK

https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocraB bubnuotexa [JOK
aTOMHBIX sifep. M30Tomnbl https://m.edsoo.ru/00ada342
CrpoeHnue 371eKTPOHHBIX

55 000JI0YEK aTOMOB JJICMEHTOB bubmuoreka [IOK
[Tepuoanueckoit cucremst /1. U. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XUMHUECKOTO

56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubmuoreka [JOK
ITepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena

57 3nauenue [lepuoanueckoro bubnmoreka [JOK

3aKOHa JJIs pa3BUTHUS HAYKU U
npaktuku. JI. . MengeneeB —

https://m.edsoo.ru/00ada96e




YYEHBIM, IEJAror U rpa)XKJaHuH

58 DNeKTpOoOTPULIATENBHOCTD 1 bubnuotexa [JOK
aTOMOB XMMHYECKHX 3JIECMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Vonnas xumiricckas CBise 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonspHas ) bubnuorexa [JOK
XAMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenosnspHas i bubnuorexa LIOK
XUMHUYECKasl CBA3D https://m.edsoo.ru/00adaab9
bu6mmorexa [JOK
2
6 Crenenb okuCICHMs 1 https://m.edsoo.ru/00adae28
63 OKucIUTEILHO- ! bubmuoreka [JOK
BOCCTAaHOBUTEJILHBIE PEAKIIUN https://m.edsoo.ru/00adb076
bu6mmorexa [JOK
4
6 OKHUCIUTEIN ¥ BOCCTAHOBUTEIN 1 https-//m.edso0o.ru/00adb076
KonTponbaas padorta Ne4 mo
65 teme «CTpoeHne atoMma 1 buommorexa LIOK
P ' https:/m.eds00.ru/00adb486
XUMHYECKas CBA3L)
66 PesepBHbIit ypok. O600mIeHNE i bu6muoreka [IOK
U cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE i bu6nuoreka [IOK
U cUcTeMaTu3alis 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE ] bubnuorexa [JOK
U CUCTEMAaTH3alis 3HaHU! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME




9 KVIACC

N KoanuecTBO 9acoB DJIeKTPOHHbIE
0
Hdara nudgposbie
n/ Tema ypoka KonTpoJabHbie IMpakTH4eckue
Bcero HU3yYeHUs o0pa3oBaTte/ibHbIE
n padoThI padoThI
pecypchl
[lepnonnueckuil 3aK0H.
| [lepuoanueckas cucrema { bub6nuorexa LIOK
XUMHUYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adb59e
JI. 1. MenneneeBa
3aKOHOMEPHOCTH B
) M3MECHCHUU CBOICTB { bub6mmorexka [JOK
XUMHUYECKHUX DIIESMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MIEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 bubmmorexa LIOK
yp https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Bunel xuMudeckou cBsI3U
4 U TUIBI KPUCTAIIHYECKUX 1 bubmorexa [TOK
.. P https://m.edsoo.ru/00adbac6
peméToK
KoHnTtponbHas pabora Nel
o teme «IloBropenue n
5 yriryOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJioB Kypca
8 xiracca»
6 Knaccudukanus 1 bu6mmoreka [JOK
XUMHUUYECKUX PEAKIUH 110 https://m.edsoo.ru/00adbcb0




Pa3JINYHbIM IIPU3HAKaAM

[TonsiTue o ckopocTn
XUMHYECKOHN peakiuu.

bu6mmoreka [JOK

7
IToHsaTue 0 TOMOTSHHEBIX U https://m.edsoo.ru/00adbe9a
TE€TEPOTCHHBIX PEaAKIUIX
IToHsaTue 0 XUMHYECKOM
paBHOBecun. DakTophl,

2 BIIUSIIOIIIAE HA CKOPOCTh bu6mmoreka [IOK
XUMHUYECKOW PEaKIuU U https://m.edsoo.ru/00adc28¢
MOJIOKEHNE XUMUYECKOT'O
paBHOBECHUS
OKHUCIIUTEIBHO-

9 BOCCTAHOBUTEIbHELIE bubmmorexa LOK

https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AIEKTPOIUTUUECKON bubnmnoreka [JOK
mucconuarmi. CUIbHBIE U https://m.edsoo.ru/00adcd68
ci1a0bIe AIEKTPOITUTHI

1 HonHble ypaBHEHUS bu6nuorexa LIOK
peakuuii https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA
KHCJIOT ¥ OCHOBAHUH B

12 CBETE IIPEACTABIEHUN 00 bubmmorexa TIOK

p . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON
IUCCOLIAINU
13 XUMHUYECKUE CBONCTBA bubmuorexa [JOK




COJIEHN B CBETE
MpeICTaBICHH 00

https://m.edsoo.ru/00add8b2

ANEKTPOIUTUYECKON
JIUCCOLMAIAN

14 [TonsiTue o rugponuse bubnuorexa [JOK
colen https://m.edsoo.ru/00add9d4

15 O6o06menue u bubmoreka [JOK
CUCTEMAaTU3alus 3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padota No

16 1. «Pemenue bu6mmoreka [JOK
SKCIEPUMEHTAIbHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbrast padota No2
10 TeMe

17 «DINIEKTpOIUTUYECKAs bubnuorexa [IOK
JUCCOIAAITHS. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B
pacTBopax»
OOm1ast xapakTepuCTHKa

13 rajorcHoB. XMMHYCCKUE bu6mmorexka [JOK
CBOICTBa HA MpUMEPE https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CosiHast

19 KHUCJIOTa, XUMUYECKHUE bubmuorexa [JOK

CBOMCTBA, IIOJIyYECHHE,
IIPUMEHEHUE

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




[TpakTuyeckas pabora Ne
2 no teme «llomyuenue

bu6mmoreka [IOK

20
COJISSHOM KHMCJIOTBHI, https://m.edsoo.ru/00ade348
HU3y4YEHHUE €€ CBOWCTBY»

Beruucnenus no

71 YPaBHEHUSAM XUMUYECKHUX bu6nuoreka [JOK
pEeaKIui, ecli OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

” OO6mast xapaKTepUCTHUKA bubnuotexa [JOK
a1eMeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AmnoTpOnHbIE
MOU(UKALIH CEPBI.

3 Haxoxnenue cepsl u eé bubmmoreka [JOK
COEJIMHEHUH B NIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOHCTBA
cephl
CepoBoa0pO/I, CTPOEHHE,

24 @Hznqecxge u ’ bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
XHMHUYECKHE CBOMCTBA
Oxcuppl cepbl. CepHast

)5 KHCTI0Ta, PUBNICCKUE U bu6mmoreka [JOK
XHUMHUYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIpUMEHEHUE

26 XUMHUYECKUE PEaKIUH, bubnmoreka [JOK

JeKaIlKe B OCHOBE
MPOMBIIIICHHOTO CII0c00a
IIOJIYYEHUS] CEPHOU

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




KHUCTIOTHI. XUMHUYECKOE
3arpsi3HEHUE
OKpPY’KaoIIeH cpe/ibl
COEIMHEHUSIMU CEPbI

Brruncnenune maccoBon

27 OJIM BBIXOJIa MMPOIYKTa bu6morexa TIOK
a Al Hpory https://m.edsoo.ru/00adec8a
peakiuu
OO6mr1ast xapaKTepuCTUKA
3JIEMEHTOB V A-IpyMiibl.
28 A30T, pacpocTpaHeHUE B bu6morexa TIOK
- Pactipoctp https://m.edsoo.ru/00adecab
npupojie, Gu3nIecKue u
XHMHYECKHE CBOMCTBA
AMMHaK, ero puznyeckue
29 1 XUMHUYECKHE CBOMCTBA bubmorexa TIOK
’ https://m.edso0o.ru/00adf004
MOJIYy4YECHUE U TPUMEHEHUE
[TpakTuueckas padota No
30 3 no Teme «llomydenne bubnmoreka [JOK
aMMUAKa, U3YUYECHUE €TO https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 dusznueckue u bubmoreia HOK
. https://m.edso00.ru/00adf306
XHMHYECKHE CBOMCTBA
32 Hcnonb3oBaHue HUTPATOB bubnmnoreka [JOK

U COJIE aMMOHUS B
Ka4yecTBE MHUHEPAIbHBIX
ynoopenuit. XuMu4eckoe
3arpsi3HEHUE

https://m.edsoo.ru/00adf518




OKpY’KaloIIeH cpebl
COCIMHEHUSMH a30Ta

docdop. Oxcun pochopa
(V) u pochopnas

bu6mmoreka [IOK

33 KHEI0Ta, (bI/BqufKHe 1 https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA,
MOJTyuYeHue
Ucnons3zoBanue pocharon
B KQ4E€CTBE MUHEPATBHBIX
34 yaoOpeHuit. 3arpsi3HeHHE bubmorexa [IOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON CPEIbI
dbocharamu
VYraepon,

35 pacrpocTpaHeHHUE B bubmmoreka [JOK
npupoje, Gpu3ndecKue u https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOMCTBA
Oxcunpl yriaepona, ux
¢buznueckue u

36 XHMUYECKHE CBOMCTBA. bu6mmorexa [JOK
DKOJIOru4ecKue https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriaepoza (IV)

37 VronpHas KuciaoTa u eé bubmuoreka [JOK
COJIN https://m.edso0o.ru/00ae006¢

38 [TpakTuaeckast pabora No bu6mmorexa [JOK

4 no teme "llonyuenue
YIJIEKUCIIOro rasa.

https://m.edsoo.ru/00ae027¢




KayecTBeHHas peakius Ha
KapOoHaT-1oH"

39

HCpBOHa‘laJ'II)HBIe IIOHATHA
00 OPraHu4YCCKUX
BCIICCTBAX KakK O
COCAMHCHUAX yTJICpOoaa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢e

40

Kpemuuii u ero
COEJIMHEHUS

bubmoreka [JOK
https://m.edsoo.ru/00ae080a

41

[TpakTuueckas pabora Ne
5. Pemrenue
AKCTIEPUMEHTAIbHBIX
3aJ7a4 [0 TeMe
«Baxknenmme HeMeTaJIbI
W UX COEIUHEHUS

bu6moreka [JOK
https://m.edsoo.ru/00ae0bf2

42

Konrponbnas padora Ne3
o TeMe «Baxkueinme
HEMETAJUIBI K UX
COEIMHCHUS

bub6mmorexa [JOK
https://m.edsoo.ru/00ae0e18

43

OOm1ast xapakTepuCTHKa
XHMHYECKHX DJICMCHTOB
— METAJIJIOB.
Merammmyeckas CBSI3b U
MeTaIn4ecKast
KpUCTAJUTMYECKast
pemérka. Pu3nyeckue
CBOIMCTBa METAINIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e

44

XMMHYECKUE CBOUCTBA

bu6moreka [JOK




METAIIOB.
DNEeKTPOXUMHUYECKUH Psifl
HANPSDKEHUH METalIOB

https://m.edsoo.ru/00ael156

O061mue croco0bl
MOJTyYEHHUsT METAJIJIOB.
Crassl. Beruuciienus mo

45 aBHEHMSIM XMMHUYECKHX bubmmorexa TIOK
yp . https://m.edsoo.ru/00ael1156
peakitii, ecu OJIMH U3
pEareHTOB COAEPIKUT
puMecHu
46 [TonsiTue o Koppo3uu bubnuorexa [JOK
METAIIOB https://m.edsoo.ru/00ac1278
bu6mmoreka [JOK
47
[enouneie mMeTab https://m.edsoo.ru/00ac14b2
43 OKCuIbI U THAPOKCHUIBI bu6mmoreka [JOK
HATpHUs U KU https://m.edsoo.ru/00ae14b2
[Ilenouno3zeMenbHBIC
49 METaJUThl — KaIbIuHA 1 bubmmorexa LOK
. H https://m.edsoo.ru/00aelS5e8
MarHuu
50 Baxnelimme coeJuHEHUS bu6mmoreka [JOK
KaJIbIIUSI https://m.edsoo.ru/00ael5¢e8
51 O6o0enue u
cucTeMaTH3alus 3HaHU!
5 JK&cTkocTh BOJBI U bubnuotexa [JOK
crocoOsbl €€ yCTpaHeHus https://m.edsoo.ru/00ac1886
53 [TpakTrueckas padota No bubnuorexa [JOK




6 o Teme "JKEcTKOCTh
BOJIBI U METOJIBI €€

https://m.edsoo.ru/00aeclae8

yCTpaHeHUs"
bu6mmoreka [IOK
54 A i
THOMUHHIH https://m.edsoo.ru/00aeclc64
55 AMpoTepHbIe cBOIiCTBa bu6nuorexa IIOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
Cleso https://m.edso00.ru/00ac1d86
OKcupl, THIPOKCUIBI U
57 COJIU KeJle3a IEH) U Kenesa Bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
(I10)
58 O06001IeH e "
cHUCTeMaTH3als 3HaHUI
[TpakTuueckast pabora Ne
7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX bubmmoreka [JOK
3aJ1a4 IO TeME https://m.edsoo.ru/00ae3de8
«BaxHeime MeTamibl 1
HX COCIUHECHHUS
60 Brraucienus no bubnuorexa [JOK

ypaBHeHI/IHM XUMHUYCCKUX
peaKkuuii, €CJIid OJJMH U3
peareHTOB J1aH B U30BITKE
WJIU COJICPYKUT MPUMECH.
Brranciaenus maccoBoit
JIOJIM BBIXOJ1a TTPOJTYKTa

https://m.edsoo.ru/00ael750




peakuuu
61 O06001IeHEe " )
cucTeMaTu3anus 3HaHUI
KonTponbnas padota N4
2 1o TeMe «Baxuernmue i
METaJUTbl U UX
COEIMHEHUS
BemecTBa u maTepuansl B
63 n0113](1:e HEBHOM )I(If?,HI/I 1 Bubmorexa LIOK
A https://m.edsoo.ru/00ae3£50
YyeJoBeKa
64 XUMHYECKOE 3arpsi3HEHNE ! bu6nuoreka [IOK
OKPYXaIOIIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bu6numorexa IIOK
HKOJIOTHUECKUX MPobiIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIit ypoK.
66 O6o0menue u 1 bubmmoreia LIOK
B . https://m.edsoo.ru/00ac0d0a
cucTeMaTu3anus 3HaHUI
Pe3epBHbIil ypoK.
67 O6o06menue u 1 Bubnmorexa LOK
= . https://m.edsoo.ru/00adb33c
cHucTeMaTH3anus 3HAaHUI
Pe3epBHBIii ypoK.
68 06o§ eHI/IeyE 1 bubmaoreka LIOK
HI . https://m.edsoo.ru/00ad9cb2
cHUCTeMaTH3aIus 3HAaHU I
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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