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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHWM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHMsl, IPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eaepalibHON padoyeil mMporpaMMbl BOCIIUTAHUS
U C yd4€éTOM KOHIICTIMH TMpPEnojaBaHusl y4eOHOro mpenMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaeparuu.

[Iporpamma mo xuMum Aa€T TPEACTABICHHWE O IEJSIX, OOIIEH CcTpaTeruu
oOyueHHUs, BOCHUTAHHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOIO
npeaMera, YCTaHABJIMBAECT 00s13aTeIbHOE peAMETHOE coJiepKaHue,
MpeayCMaTpUBAET paclpeieieHHe €ro Mo KiaccaM W CTPYKTypUpOBaHUE IIO
pazienaM M TE€MaM MpOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE M
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTyEMYIO
NOCJEN0BATEIbHOCTh  M3YYEHHUS XHUMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpOIECca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OIpeAeNseT BO3MOXKXHOCTH TMpeaMeTra s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a Takxke TPeOOBaHUM K
pe3yJibTatamM 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHUs MTPeaMETa U OCHOBHBIX
BHUJIOB YYEOHO-TIO3HABATEIILHOW JEATEIbHOCTH OO0Y4YarolIerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XUMHUHU CIY>XUT OCHOBOM i (OPMHUpPOBAHUS MHPOBO33PEHUS
00yyaromerocs, €ro MpeACTaBICHUN O MaTEepUATLHOM EIUHCTBE MHPA, BAXKHYIO
posib urparotr GopMUpPYEMbIe XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONMU BEIIECTB B MPUPOJE, O MYyTAX PEHICHUs TiI00allbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, YHEPTreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyeHnune xummu:

CIOCOOCTBYET — peanm3allii  BO3MOXXHOCTEH  JUIi  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI IMYHOCTH, €€ 00I11Iei 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
00y4aromMXcsi, HABBIKOB HUX CAMOCTOSTEIBHOM  y4EeOHOW  JeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJaJIbIBAa€T OCHOBBI
I[EJIOCTHOTO B3IJIsia HA €TMHCTBO MPUPOILI U YEJIOBEKA, SIBJSETCS OTBETCTBECHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
00pa3oBaHUE O0YYArOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPE/IeTIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHWS OPHEHTHPOBAH Ha
OCBOCHHE OOYYArONTMMUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMMHUU U HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxoja k €€ uzyudeHuro. ColiepkaHU€ CKIIAIbIBACTCS U3 CUCTEMBbI
MNOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOU
peakiuu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHUU aTOMa U XUMUUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HICKTPOIUTHYECKON JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTrnueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YPOBHS K APYTrOMY, BBITIOTHSA (DYHKIIMK OOBSICHEHHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOYKHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MOJYyUYECHUS U3y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHUPOBAHUIO
IIPEJCTABJIEHUS O XUMUYECKOM COCTABIISIIOLIEN HAYYHOU KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
NO3HAHUS B HayKe. M3ydyeHne XMMHUHU MPOUCXOIUT C NMPUBICYEHUEM 3HAHUW U3
paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYX AU MHDY,

«buoinorus. 5—7 kmaccel» U «Du3nka. 7 Kiace».

[Ipy wu3ydyeHHUM XUMHM TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JNEATEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7aya
y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUU —
BOKHEUIIMX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHniI MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKH, B



OpUOOIIEHUM K HAay4YHbIM METOJaM I[I03HAaHUS IPU U3YYEHHUU BEILECTB U
XUMHUYECKUX peaklMid, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATEIbHOM U Y4YEOHO-MCCIIEAOBATEIbCKOM
JESTEIbBHOCTH, OCBOCHUM NPaBUJ O€30IacHOr0 OOpalleHHs C BELIECTBaMU B
[IOBCEIHEBHOM JKU3HU.

[Ipu n3yyeHun XMMHU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUsI BaXKHOE
3HaYeHHUe MPUOOPENN TaKue eI, KaK:

— (¢dopMHUPOBAHHE WHTEIJIEKTyaIbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHHUYECTBY, CaMOCTOSATEIHHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIEHHUE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATENbHON JNI€ATEIbHOCTH, HAy4YHbIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHU;

— obOecrieyeHne yclioBuil, CIOCOOCTBYIOIIMX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOpPA3HON MAEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MJIs
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— ¢opmupoBaHue oOmeld (YHKUMOHAIBHOM M  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YyMEHHH OOBSCHATH M OILICHUBATH SIBJICHHS
OKpYKaloIIeT0 MHpa, WCIOJb3YysS 3HAHWUS U OMBIT, MOJTYYCHHBIE MPU U3YYCHUU
XUMHH, TIPUMEHSATH UX MPHU PEIICHUN MPoOJIeM B TOBCETHEBHOM KU3HU U TPYI0BOI
JeSTeIbHOCTH;

— (QopmupoBaHue y OOydarolmuxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKHMX 3HAHWHA [JIs1 BBIPAOOTKH HSKOJIOTHUECKU
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY U TPYAOBOM JEATENBHOCTH B IENAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH NMPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(uUis U HANpaBJIEHHOCTU AaJbHEHIIEro
oOyJeHUS.

Oo111ee ynciio 4acoB, OTBEAEHHBIX ISl U3YUYEHHsI XMMHUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, coctaBisieT 136 vacos: B 8 kiacce — 68 yvacoB (2 vaca B
HeJemo0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COIEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HHU 4Y€JIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wm BemecTBa. DU3MUYECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BewecTB. [lonAaTHe 0 MeTOmax NMO3HAHMWS B XMMHM. UUCTBIE BelIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U CnoHbIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuyeckasi popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHasA Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COCUHECHHUH.

KonungectBo BemiectBa. Moib. MossipHast macca. B3aumMocBs3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3nyecKre U XMMUYECKUE SIBJICHUSA. XMMHAYECKAsl PEAaKIUs U €€ MPU3HAKHU.
3aKOH COXpAaHEHHUs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX peaKni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYA0H, NMpaBUjiaMu padoThl B 1a00OpaTopuu U
npuémMamMu oOpaileHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHUE
(u3NuecKuX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEILIECTB, HaOJIOIEHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpEHHE CBEYM, NMPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCTIOTOMN) SIBJICHHM, HAOIIOICHUE U
OMHCAaHUE TPHU3HAKOB MPOTEKAHMUS XMMHUYECKHX peakiuil (pas3ioxeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe THAPOKCHAA
meau (1) mpu HarpeBanuu, B3auMoielicTBHE Kene3a ¢ pactBopom conu meau (1),
U3y4eHHE CIOCOOOB pa3lesieHHs CMecel: ¢ MOMOIIbI0 MarHura, (uibTpPOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMSA, XpoMaTorpadusi, MpoBeJeHUE OYUCTKH TTOBAPEHHOU
coiu, HaOJMIOJEHHME U  ONUCaHHe  pe3yJbTaTOB  IPOBEICHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JAaHUE MOJEIECH MOJIEKYII
(ILIapocTepIKHEBBIX ).

BakHeluue npeacTaBuTe M HCOPraHMYECKUX BEUIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3i1eMeHT ¥ mpocToe
BemiecTBo. Haxoknenue kucimopona B mpupoae, (U3MUYECKHE M XUMHUYECKHE
cBoiicTtBa (peakuuu ropenus). Oxcuapl. [Ipumenenuwe kucnopona. CrnocoOsbl



NOJIy4eHHs] KuclopoAa B JabOpaTOpud U IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJuIOTponHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3¢ dekT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B Ipupo/Ie,
bu3ngecKre 1 XUMUIECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MOTydeHus. KuciaoTe
U COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.

Ousnyeckre CcBoWcTBA BOAbL. Boma kak pactBoputens.  PacTBOpBHI.
HacelilieHHbIE W HEHACHIIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 70J1s1 BEIIECTBA B pPacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B Ipupoie ¥ B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUpoOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  coseoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyromme. HomeHkmarypa okcuaoB. Du3nueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMU. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHrEe OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM MmetaimmoB H. H. beketona.
[TonydeHnue KucCIoT.

Comu. Homenknarypa coseil. @U3nuecKkne U XMMUYECKUE CBOWMCTBA COJIEH.
[Tosmyuyenue cosen.

I'eneTnueckas CBA3b MEXK/y KJIaCCaMHU HEOPTaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIEPHKAHUS KUCIOpOJa B BO3/IyX€E, MOTyUYECHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS U
MpeKparieHus ropeHus (1moxapa), 03HaKoOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIFICAHHE
UX CBOICTB, OJIyYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB BOJAOPO/Ia
(ropenue), B3aumojeiictBue Bojmopoma ¢ okcupom Menu (II) (Bo3moxxHO
UCII0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE 00Pa310B BEUIECTB KOJIMUYECTBOM
1 Monb, ucciaeaoBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IM4YHOU
PAacCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM JIOJIEH
PacTBOPEHHOIO BEUIECTBA, B3aUMOJCHCTBUE BOJBI C METallaMHU (HATpUEM u
Kaibl[ueM) (BO3MOKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3l0OB HEOPraHWYECKHX BEIECTB PA3NMYHBIX  KJIACCOB,
HaAO0JI0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
u3ydeHue B3aumoeicteus okcuna meau (1) ¢ pactBopoM cepHoOt KUCIOTHI, KUCIOT
C METAJUIaMH, PEaKIU HEWTpaIu3aliu, MOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMIA,
BBITECHEHHE OJIHOTO METajula JPyrMM M3  pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTANBHBIX 3aJa4 Mo Teme «BaxHelmme Kiacchl HEOPTraHUYECKUX
COEUHEHUID.

IMepuoanueckuiit 3akon u Ilepumoguveckast cucreMa XHUMHYECKHX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCU(PUKAIMA XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIHI,
raJIOreHbl, HHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEpHBIE OKCHUIBI
U TUAPOKCUIBI.

[Tepnonnueckuit 3akoH. Ilepruonnyeckas cucreMa XUMHUYECKUX AJIIEMEHTOB /.
N. Menneneera. KopoTkonepuoiHas u JiuuHHoniepuoaHas ¢popmsl [leproandeckoit
cucreMbl xuMmudeckux dieMmeHToB JI. M. Menneneesa. I[lepuoasl u rpynmsl.
PU3NYECKNN CMBICI IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIIEMEHTOB
Ilepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA MO0 ero nonoxeHuro B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS pagnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [lepuognueckoit CHCTEMbI XUMUYECKHAX
3JIEMEHTOB I pa3BUTHs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIM U
IPaKJIaHVH.

Xumuueckas cBsi3b. KoBaneHTHass (ToyisipHas W HEMOJSPHAs) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMH.
[Tpouecchl okucneHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yueHUe oO0paslloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJIEHCTBHUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS ).

Mescnpeomemmnuie ceazu



Peannzanuss mMeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMUU B 8§ Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OONIMX EeCTECTBEHHO-HAYYHBIX
IIOHATUM, TaK U MOHATHUM, SABJIIOIIMXCSA CUCTEMHBIMU JJI1 OTAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAaY4YHOI'O IIUKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATUSA: HAyYHbIH (akT, TMIIOTE3a, TEOpus,
3aKOH, aHaJu3, CHHTE3, Kiaccuukanus, MepUoJIUYHOCTb, HaOJI0/ICHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIIbI,
PaaMOAaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsjl, BEIIECTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBA, ra3, (U3WYECKUE BEITUYUHBI, CIUHUIIBI
M3MEPEHUs, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIEC TOPOJIBI, MOJIE3HBIC
MCKOIIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTtBo U XMMHUYECKAs peaKUus

[Tepunonnueckunt 3akoH. Ilepruonnyeckas cucreMa XUMUYECKUX AJIIEMEHTOB /l.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOMCTB
XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOJOB, KAIUS, KAIbIUA U UX COCIUHECHUN
B COOTBETCTBUHM C TMOJIO)KEHUEM »3IJIEMEHTOB B Ilepuoandeckoil cucreme u
CTPOEHHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHUYECKOW CBS3U. THUIBl KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEMIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K PpAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMuueckux peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEHIECTB, MO TeIoBoMy 3(hdexTy, 1o
U3MEHEHHIO CTETICHEH OKHMCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHECHMUSL.

[TonsiTue 0 CKOpOCTHM XuUMHUYeCKOM peakuuu. lloHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakiusx. [lonstue o karanuse. [lonsTne 0 xXumMuueckoM paBHoBecuu. DakToOpBHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIMU U TMOJIOKEHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  JAJCKTPOHHBIM  OayiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHUWE  ypaBHEHUI



OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM C  HCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 2IEKTPOINTUYECKON JUCCOLMALIMHU. DIEKTPOJIATHI U HENIEKTPOIIUTHI.
Katnonsl, aHMOHBI. MeXaHW3M IUCCOLMALMM BELIECTB C PA3IMYHBIMU BHJAMU
xuMHuueckoi cBszu. Crenens nucconuanuu. CuiabHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBUs NPOTEKaHUS peakluii HOHHOIO OOMeEHa,
IOJIHBIE M COKpALUIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUMN 00 3IEKTPOJUTUUECKON JUCCOLMALIMH.
KauecTBeHnnble peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJIEISMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKHX
BEIIECTB — METAJUIOB M HEMETaIoB (rpadurTa M anMasza), CI0KHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM PEaKIIMK OT
BO3JCHCTBHUS  pa3iMYHBIX  (PAKTOPOB, HCCIEJOBAHHE  AIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEUIECTB, IpoLEcca AUCCOLUAIIMY KUCIIOT, LIEJI0Uel U coJieil (BO3MOKHO
UCIIOJIb30BAaHUE BUACO MATEPUATIOB), IMPOBEICHHUE OIBITOB, HIUTIOCTPUPYIOLINX
OpU3HAKK TIPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCAJKa,
BBIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (rOpeHHe, peaklMHu pPa3IoKEeHUs,
COCIMHEHHMSI), PpAClIO3HABAHUE HEOPraHWYECKHX  BEIIECTB €  MOMOUIBIO
KaueCTBEHHBIX PEAKIM Ha NOHBI, pEHICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranbl 1 MX coeTUHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOIEHCTBHE
C MeTaulaMH, HEMETaJulaMH, IenaodaMu). XiaopoBoaopold. ColiiHas KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelicTBue Xxjopa |
XJIOPOBOJOPOJA Ha OpraHU3M YeJloBeKa. BaxkHelIre XJIOpUIbl U UX HAXO0XK/ICHHE B
OpUPOJE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHuss. CtpoeHue M (u3nuecKue CBOWCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALNN KUCIOPOaA
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHHUE, (PU3UUYECKUE U
XUMUYecKrue cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nyecKkue 1 XMuMUYECKUe CBOMCTBA (00IIMe KaK MpeICTaBUTENs
KJlacca KUCJIOT U crnenuduyeckue). XUMUUYECKUE pPEaKINM, JexXallue B OCHOBE
IPOMBIIIIEHHOTO Croco0a ModydyeHus CcepHOM Kuciotbl. [IpuMeHeHue cepHoi
KUCIOThL. CONM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKIMs Ha



cynbbar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpUpOAEC. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIMIeH cpelbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mast xapakTtepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCICHHs. A30T, pacIpoCTpaHEeHUE B MPUPOJIE,
dusnueckue u xumMuueckue cBoiictea. Kpyrosopor azora B npupojae. AMMHUaK, €ro
du3nUecKre 1 XUMUIECKHIE CBOMCTBA, MOydeHne U mpuMeHeHne. Coar aMMOHMUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MoydeHHe, (HU3NICCKUe U XUMUUYCCKUC
cBOMcTBa (0OIIME KaK TPEJACTaBUTENs Kiacca KUCIOT U CHenupUIecKue).
Hcnonp30BaHre HUTPATOB M COJICH aMMOHMS B Ka4€CTBE MUHEPAIBHBIX YI0OpEHUIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIC
JIOKIM, 3arps3HEHUE BO3/JyXa, MOYBBI U BOJOEMOB). Docdop, amIoTpOmHbIC
moaudukanuu docdopa, uznueckre U xumuyeckue cBoiictBa. Okcua dochopa
(V) u dochopnHas kucimora, PU3HMYECKUEC U XUMHUUYECKHE CBONCTBA, IMOJyYCHHE.
Ucnonb3oBanue hochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHIA.

O6mias xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIICHUS. Y TIEPO/I, AJUIOTPOITHbIE MOAUDUKALIIH,
pacnpocTpaHeHue B MpUpPoje, GU3NUEeCKUe U XUMHUECKHE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoma B mnpupoae. Oxkcuibl yriaepoaa, UX (PU3HYECKHE U
XUMUYECKUE CBOWCTBA, JCHCTBHE Ha JKUBBIE OpPraHU3Mbl, MOJy4YEeHUE U
MPUMEHEHHUE. JKOJIOTMYECKHUE MPOOJIeMbl, CBsI3aHHBIE ¢ okcuioM yriepoaa (IV),
TUIOTE3a TJIO0AJIBHOTO MOTEIUICHMS KJIMMaTa, MapHUKOBBIN Addekt. YromapHas
KUCJIOTa U €€ COoJIM, UX (PU3MYECKUE U XUMHUUYECKHE CBOMNCTBA, MOJIYUYCHHE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Fcmosb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, MPOMBINIJICHHOCTH U CETHCKOM XO35HCTBE.

[TepBoHavasIbHBIE MTOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yriiepozaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPaAX, OCJKaX, YIIeBOAAX — U UX
poiM B OKM3HM 4YeJoBeKa. MarepuanbHOe €AMHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero Qusuueckue W XUMUYECKHE CBOWCTBA, IIOJIYYCHHE U
npuMeHnenue. CoeiMHEHUs KpeMHUs B ipupoze. OO1ue mpeacTaBieHust 00 OKCHUJIE
kpemaus (IV) u kpemuueBoii kucnote. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBINIJICHHOCTH. BajkHelme cTpouTenbHbIe MaTepualibl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
IIPOBE/ICHUE KAUeCTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOJIOJEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPHUATIOB),
O3HaKOMJIEHHUE € 00pa3IaMy XJIOPUAOB (TATOr€HHUI0B), O3HAKOMIICHHE C 00pa3liaMu
ceppl M €€ COECOUHEHUAMH (BO3MOXHO WCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOII0eHUE IpoLecca 00yrauBaHus caxapa Moj JAeMCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOM KHUCJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHOW PEAKIMU Ha CyJb(paT-uOH U HaOIIOJAEHUE MPU3HAKa €€
OpOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U uX
COETMHEHUM (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHATIOB), 00Opa3laMu a30THBIX
U pocopHbIX yAOOpEHUH, MOTyUeHUE, COOMpaHUE, PAaCcClO3HABAHUE U H3YUYECHHE
CBOWCTB aMMHaKa, MPOBEJACHHWE KAauYE€CTBEHHBIX PEAKIHMil HAa WOH aMMOHHS H
dochaT-noOH U H3ydYeHHE TPHU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO MCIIOIb30BaHHE
BUJICOMATEPUATIOB), HM3Y4YCHHE MOJENed KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (QyiepeHa, O3HAKOMIICHHE C TPOLIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasa, MOJIyYECHHE,
coOupaHue, paclio3HaBaHUE U HU3YUYEHHE CBOMCTB YIJIEKHCIIOIO ras3a, IpOBEICHUE
KAueCTBEHHBIX PEAKIM Ha KapOOHAT U CWJIMKAT-UOHbI U M3YUYEHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMIICHHE C TPOAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEPUMEHTAIbHBIX 3aJad Mo Teme «BakHeiiline HeMeTamibl U UX
COEIMHEHHUS.

MeTaJsibl 4 MX COCTUHEHUS

OO6mrast XxapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa u ctpoeHrss aToMoB. CTpoeHHEe MeTauioB. MeTtammnyeckast CBs3b U
METAJUIMYECKAsT ~ KpPUCTA/UIMYECKass  pemi€Tka.  DJIEKTPOXUMUYECKUU  psif
HarpsHKEHUN MeTauioB. GU3NUecKre U XMMHUUYECKHE CBOMCTBA MeTauioB. O0mume
CrocoObl TMOdy4YeHus: MeTamuioB. [IoHSATHE O KOpPpO3MM METauiOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIILJIEHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusd U Kaius). OKCUabl U
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TUAPOKCUIBI HATPUS U Kainsl. [ [puMeHeHne EeI0UHbIX METAIIOB U UX COEUHEHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHuii M KajblUW: TMOJOXKEHUE B
[Iepnoanueckon cucreMe XxuMuIeCcKux 351eMeHToB /. . MeHneneeBa, CTpoeHHE UX
aTOMOB, HaXOXKJEHUE B NIpupoe. PrU3ndyecKkrue U XMMUYECKUE CBOMCTBA MarHusi U
Kanblus. Baxkueime coefuHeHus Kaablus (OKCHI, TUIPOKCU, coJin). KECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJIFOMUHUNA: TIOJI0KEeHUE B [leproIndecKoil CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menpneneesa, cTpoeHue aTroMma, HaxoKICHHE B mpupole. PU3NUECKHE U
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMOTEepHbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUA.

Kenezo: nonoxenue B [lepuoguueckon cucreme XUuMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XUMUYECKUE CBOMCTRA kese3a. OKcuibl, ruapokcuabl U conu xkenesa (11) u sxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpaslamMyd METalIOB W CIUIaBOB, HUX (U3HUUECKUMU
CBOMCTBaMM, M3Yy4YECHHE pPE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
Kalbllid W HATpPUs C BOJOM (BO3MOXKHO WCIOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCAa TOPECHUS XKele3a B KUCIOPOAE
(BOBMOKHO  HCIOJIb30BAaHHE  BHJICOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAaYECTBEHHBIX PEAKIIMA HAa MOHBI: MAarHusi, KajablHs, AJTIOMUHUS, LIMHKA, JKEJe3a
(I1) u xenesza (II1), meau (I1), HaGnrOEHNE W OMUCAHUE MPOIECCOB OKPAITUBAHUS
IJaMEHU WOHAMU HaTpus, KaJiusd W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPUAIIOB), KCCIIeI0BaHUE aM(DOTEPHBIX CBOMCTB TUIPOKCHIA AITFOMUHUS U
TUIPOKCHUIA LIMHKA, PEIIEHNE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo TeMe «Baxkneumue
METAJUIBI U KX COCTUHEHUS.

XuMHS M OKPYKAOLIAA cpeaa

BemectBa m marepuanbl B NMOBCEAHECBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momoris npu
XMMHUYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY)KaroUeh cpeanl (MpenesibHasi AOMyCThUMast
KOHIIeHTpaius BemecTs, nanee — [1/K). Poab xuMun B pemieHr 3K0JIOTHYECKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

U3yueHHE OOpasIloOB MaTepuajioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Meosicnpedmemmnuie ceasu
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Peanm3zamusi MeXNpeIMeTHBIX CBsI3€H NMPU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMNIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUHN, SBISIONIMXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIH (PakT, rUmoTes3a, 3aKoH,
TCOpUs, aHalu3, CHHTE3, KIacCHUPUKAIUsA, TEPUOTUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeTb, SBICHHUE, IMaPHUKOBBIN
s dexT, TEXHOTOTHsI, MAaTEPHAITHI.

duznka: MmaTepusi, aTOM, dJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKJTUI, U30TOTIBI,
PaZOaKTUBHOCT, MOJICKYJIa, AIICKTPUYCCKUM 3aps, MIPOBOTHUKH,
MOJTYNPOBOJHUKHU, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITHYECKAS
peméTka, CruiaBbl, (U3MUYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIE
yA00pEHHsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAITbI, TOPHBIEC TOPOJIBI, MOJIE3HBIC
HCKOIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA MNPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHUS MPOTPAMMbI OCHOBHOTO  OOILEro
o0pa3oBaHMsI JIOCTHTAIOTCS B XO0J€ OOy4YeHUS XMMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COLUOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, IPUHSTHIMH B
oOlllecTBE TMpaBWIaMd M HOPMaMU TOBEJAEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

JIMdHOCTHBIE ~ pE3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TNO3WTUBHBIX I[IEHHOCTHBIX OpHUEHTAUIMU U
pacIIMpEeHUe OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTH4eCKOro BOCIIUTAHUA:

LIEHHOCTHOI'O OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHUWs 3HAYEHUs] XMMHUYECKOW HAyKd B KU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HH(OpMaiuen o
IIEPEIOBBIX JOCTHKECHUAX U OTKPBITHUSAX MHUPOBOM M OTECYECTBEHHOM XUMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCIMTAHUSA:

MPEJICTABIICHUSI O COLUMAIBHBIX HOPMAaxX MW NpaBWwIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yUeOHOMCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH,
FOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU TIPU BBINOJHEHUU
y4eOHBIX, TMO3HABATEJbHBIX 3a/1a4, BBIMOJHEHUM XHUMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHUIO U B3aUMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeATEIHHOCTU, TOTOBHOCTU OIICHUBAThH CBOE MOBEICHUE
Y MOCTYIKH CBOMX TOBAPHIIEH C IMO3ULUMHA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHUSI TTOCIIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NO3HAHMA:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTaBIAIOLINE
OCHOBY JIJI1 TTIOHUMaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJIBI, B3aMMOCBS3SX YEJIOBEKA C
IPUPOTHOM CPEOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYEHHE HOBBIX 3HAHWM IO
XUMUU, HEOOXOAMMBIC IJiI OOBSICHEHHUS HaOJI0/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYyJbTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl ¢ YYEOHBIMU TEKCTaMH, CIPABOYHOM
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JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHMMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEI0BATEIbCKOU
JESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH W YPOBHSI OOy4deHHS B
JIaJbHEHIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHME TMOCJEICTBUU U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOTr0Jis, HAPKOTUKOB, KYpEHHSI),
HEOOXOUMOCTH COONIIOJIEHUsI TpaBuUi OE30MacHOCTH TMpH  OOpalleHuH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOIr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEHUIO TTpodeccuil u Tpyia pa3inyHOTO PoJia,
YBAXKEHHE K TPYAY U pe3ybTaTaM TPYI0BON ACATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsI  NPEIMETHBIX  3HAaHUM 1O  XUMHH, OCO3HAaHHBI  BBIOOD
WHIVNBUYAIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodheCcCUOHATBFHON AeSTEIPHOCTH U PA3BUTUSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeJIe;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH 1eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3J0POBOTO H
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMU, a TAKXKE B CUTYyaIUsIX,
YIPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHHUS TJOOAIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MyTeH MX pelIeHUs MOCPEJICTBOM METOJ0B XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINNPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanpeaMeTHBIX PE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUsSI MUPOBO33pEHUS 00IIICHAYYHbIC TTOHATHUS (3aKOH, TEOPHSsl, PUHIINII,
runoTesa, (Qakr, CcUcTeMa, IMPOIECcC, OKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHWHN M3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEIOCTHOU
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Hay4YHOW KapTHHE MHUpPA, U YHUBEpCAIbHbIC y4eOHbIC ACHCTBHS (TI03HABATEIILHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBIE OOECIEeYnBAOT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4EeOHOM
JCSITETTHHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHBbIE YUeOHbIE e CTBHS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHITHHA (BBIICTSATh MX XapaKTEepPHBIC
MPU3HAKHW, YCTAaHABIMBATH B3aMMOCBS3b C JAPYTHMH TOHSATHUSMH), HCIIOIH30BATh
MOHATHUS I OOBSICHEHUS OTJIEILHBIX (PaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS H
KPUTEPUU 711 KJIACCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
YCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKIACHUS (MHIYKTUBHBIEC, JCAYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTarpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIIN, UCTIONb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUU 3HaK (CUMBOJ DJIEMEHTa), XuMHueckas ¢GopMmyia U ypaBHEHUE
XUMHUYECKON peaKkIuu — MpU pelieHur yueOHO-TI03HABATEIbHBIX 33/1a4, C y4ETOM
ATUX MOJEIBHBIX TPEICTABICHUNA BBHISBIATH M XapaKTEPH30BaTh CYIIICCTBEHHBIC
MIPU3HAKU M3yYaeMbIX 0OBEKTOB — XMMHYCCKUX BEIIECTB M XUMHUUYECKHUX PEAKITUH,
BBISBIIATH  OOITME  3aKOHOMEPHOCTH, TPUYUMHHO-CICACTBEHHBIC CBS3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarTebckue AelCTBUS:

YMEHHE HWCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAadeCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JUIsl HOPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKIICHU;

NpUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEIACHHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOI0maTh 3a XOJO0M Ipoilecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMyIUpPOBaTh 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEOBAHUS, COCTABIISITh OTUET
0 MPOJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BHIOB W (HOPM TPEICTaBICHUS, MTOJTYyIaeMYyI0 U3 Pa3HBIX UCTOUYHHUKOB
(HayYHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHMS, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OIEHHWBATh IPOTHBOPCUYHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;
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yMEHUE TPUMEHSTh pa3iuyHble METOAbl U 3alpoChl MpPU MOUCKE U OTOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JJii BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOl aKTUBHOI'O HCTIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (JOpMY Mpe/CTaBlIeHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pPEIIaEMblEe 3aJla4yd HECIOXHBIMH CXEMaMH, JuarpaMMamH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIUSIMU;

YMEHUE UCIIOJNb30BaTh W AHAJIM3UpPOBaTh B IIpolecce YYEOHOW U
MCCIIEIOBATENIbCKON EITETbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpY)Karolleil MNpHUpOJTHON
Cpenpbl.

KoMMyHMKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHMSI 33]1aBaTh BOMPOCHI (B XO€ JUaJIora U (WIH) AUCKYCCUH) O CYILIECTBY
oOcyxJaeMoil TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEJIJIOKEHHOM 3a1a4u;

YMEHHSI  MOPEACTABIATH  IOJIYYEHHBIE  PE3YyJbTaThl  IO3HABATEIBbHOU
NEATEIBHOCTY B YCTHBIX M TMHCBbMEHHBIX TEKCTAaX; [€JaTh MPE3CHTAIUIO
PE3yJIbTATOB BBIMIOJIHEHUS XMUMHYECKOTO HKCIIEpPUMEHTa (J1JaOOpaTOPHOTO OIbITa,
nabopaTopHOl pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHUS Y4YEOHOrOo COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MMO3HABATEJIbHOM U UCCIE0BATENbCKOM AESITENIbHOCTH MPHU PEILIEHUH BO3HUKAIOLIUX
npo0jieM Ha OCHOBE Yyu€ra OOIIMX HWHTEPECOB W COTJIACOBAHUS TMO3UIIMM
(oOcyx1eHus, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHALIMS COBMECTHBIX
NEeUCTBUH, ONpe/ielieHne KPUTEPUEB MO OIIEHKE KaueCTBA BHIIIOTHEHHON pabOThI U
TpyTHe).

PeryasiTuBHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Harbosee 3PpGeKTUBHBIE CIIOCOOBI PEIICHUS YUCOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTAaBISATh WJIM KOPPEKTHUPOBATh
MPEUIOKEHHBIM AJTOPUTM JECUCTBUM IIPU BBINOJIHEHUHM 33aJaHUA C Y4YETOM
MOJIy4eHHs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBaX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yJjbTaTa 3asBJICHHOW UENH, YMEHHE
UCIIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIAraéMbI€ B YCIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIbTATbHI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 005S3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepalibHOM pabdodeil mporpaMmMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI
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NEUCTBUM, BHUABI JIEITEJIBHOCTH II0 TMOJYYEHUID HOBOIO 3HAHUA, €r0
UHTEpPIpETalUU, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbBIX YUEOHBIX U HOBBIX
CUTYyalUsX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbie pe3yJibTaTbl HA 6a30BOM YPOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHUCJIEHHS, XUMHUYECKasi peakuus, KilacCu(UKauus peakuuid: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUYECKUE PEaKINU, TEIIOBONU 3P(PEKT peakiuH,
SJIpO aToMa, HIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBSI3b, NOJISIPHAS U HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, HMOHHAS
CBS3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UJIsl COCTaBieHUS (QopMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCIEHUs  BJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJAacCy COEIMHEHHM 110
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAasT M HWOHHAs) B
HEOPTraHWYECKUX COCINHEHUSIX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh IIOHUMAHHWE MNEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX IOJOXKeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XMMHMYECKHX JJEMEHTOB: pa3ivyaTh TMOHATUS «IJIABHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpynna)», mansie u
OoJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUs, KOTOPbIE MMEIOTCS B
tabnune «llepronuueckas cucrtemMa Xumudeckux a3nementoB J[. U.
MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsii spa, o0IIee YUCIIO FIEKTPOHOB U
pacrpeiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJIacCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMysie COCIUHEHHS,
MacCOBYIO JIOJIIO BEIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN pEeaKIIny;

MIPUMEHSITh OCHOBHBIE ONEPALIH MBICITUTENBHOMN IESITENBHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, OO0OOOIIeHHe, CHCTeMaTHU3aIli, KiacCHu(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3YYEHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEAaKIHil, €CTECTBEHHO-HAyYHbIE METObI
MO3HAHUSI — HAOJIOJICHUE, HU3MEpPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIeI0BaTh MpaBUiIaM MOJb30BaHUS XUMUYECKOU TIOCYI0H U JTaDOpaTOPHBIM
o0opy/loBaHUEM, a TaKXe TMpaBUiIaM OOpaIlleHUs C BEIIECTBAMH B
COOTBETCTBHUM C HHCTPYKIUSMH TIO BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIESCTB
(BoopoJila ¥ KHUCJIOPOJia), MPUTOTOBIECHUIO PACTBOPOB C OIpPEACIIEHHON
MacCcOBOM J10JIell pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATHh U MPOBOJUTH
XUMHUUYECKUE IKCIIEPUMEHTHI MO PACMHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, (heHon(TaIerH, METUIIOPAHK

U IpyTHE).

K xonity oOyuenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IOHATHA: XHUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCKas CBA3b, TEIJIOBOU 3 ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  ANEKTPOJUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST UCCOLMAIMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBS3b (KoBajieHTHas, MOHHAs,
MeTauInyecKas ), KpuCTaInyecKas pemeéTka, Koppo3usi METaJIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEAKINH, MPEAETbHO AOIYCTUMAasi KOHILIEHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;
WCIIOJIP30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJacCy CO€IMHEHUN 1o (opmysiaM, BHUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METAJUIMYecKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKON (dopmyrie, XapakTep cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAUHEHUM, TN KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBate cMbich llepuognueckoro 3akona JI. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
Tabnuuynyto (popmy Ilepuoauyeckoil CUCTEMbI XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MNOHATHUS «rJIaBHas mnoArpynna (A-rpymnma)» U «mno0oudHas
noarpynmna (b-rpynmna)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUIYECKON TAOJIHIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  siapa, oOIIee 4YUCI0 DJIEKTPOHOB M paclpefesieHue HuX 10
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaenax MaJlbIX MEpPUOAOB U
IJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YHCIy M COCTaBy YYacCTBYIOIIMX B PEAKLIHUU
BEIIECTB, MO TEIJIOBOMY 3 (HEKTy, 0 U3MEHEHUIO CTEMEHEeW OKUCICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBJISAITh YPaBHEHUS DJCKTPOJIUTHYECKOM JIUCCOLMAIIMU  KHUCJIOT,
LIEJI0YEHN U COJICH, ITOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO
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oOMEHa, ypaBHEHUS peakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3TUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJIIPHYIO H MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJTFO XHUMHYECKOTO 7JJeMeHTa 1o (opMyJie COCIMHCHWS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuu;

COOJTIOIaTh TIPABHJIA TIOJIE30BAHMS XUMUYECKON TIOCYION U TaOOpaTOPHBIM
o0opyJ0BaHMEM, a Tak)Ke IpaBuja OOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yTieKHciIoro ra3a);

MPOBOJIUTH PEAKIINH, TIOITBEPKAAIONTUE KaUeCTBEHHBIN COCTAB Pa3IMUHBIX
BEII[ECTB: PACIMIO3HABATH OMBITHBIM IMYyTEM XJIOpHI-, OpPOMHUI-, UOIU-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, TUIPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI W HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSTH OCHOBHEBIE OTTEpPaITiy MBICTUTEIIBHON ICSITCIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTU3AIIUIO, BHISIBICHUE TPUYNMHHO-
CJICICTBEHHBIX CBS3CH — IS U3YUYCHHUS CBOWCTB BEIICCTB U XUMHUYECKHUX
peaKmuii, EeCTECTBEHHO-HAyYHbIC METOABl TIO3HAHUS — HaAONIOACHHUE,
U3MEpEHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanmue pasaesnoBu | KoandecTBo yacos diieKTPOHHBbIE (HU(pPOBBIE)
n/n TeM MPOrpaMMbl Beero KOHTpOIbHbIE IpakTHYecKue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBonavajbHble XMMUYECKHE TOHATHS
XuMmust — BaxkHast 001aCTh
1.1 €CTECTBO3HAHUS U 5 2
IIPaKTHYECKOIl IeATEIBHOCTH https://m.edsoo.rt/YNVIX660G
YeloBeKa
1.2 BemiectBa 1 xXuMuueckue 15 1 https://m.edsoo.ru/ONNXR1VF0Q
peaxkuuu
Hroro no pazneny 20
Pa3jen 2. Baxkueiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
2.1 Boznyx. Kucnopon. Ilonsitue 6 https://m.eds00.ru/DSBORTY30
00 okcHuaax
22 Bognopon. [Tonsitue o 8 1 https://m.edsoo0.ru/SD61JZ6PS
KHCJIOTaX M COJISX
23 Bona. Pactopsr. [Tonsitue 06 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHUSIX
24 OCHOBHBIE KJIACCHI 11 1 1 https://m.edso0.ru/0TSASMOWT
HEOPraHWYECKUX COCTMHEHUI
Hroro no pazneny 30

Pazpnen 3. [lepunoanuecknii 3axon u [lepuognyeckasi cucrema xumudecknx 3jieMenToB /. U. MengeseeBa. CTpoeHune aToOMOB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKIIUN
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1 XMMHUYECKHUX 271eMeHTOB J1. 1. 7 https://m.edsoo.rw/ TCBIBVWFZ
MenneneeBa. Ctpoenue
aToma
XuMuyeckas CBs3b.
3.2 OKUCINUTEIILHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazaeny 15 https://m.edsoo.ru/LRY WBIPES
PesepBHOE Bpems 3 https://m.edsoo.rt/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JJeKTpoHHbIE (IU(POBbIE)

Nepn/m | mporpaMmsl Beero Kontponbnsie | TIpakTHueckue o0pa3oBaTe/IbHbIE pecypchl
padoTbI padoTbI
Pasnea 1. BemecTBO 1 XMMHYeCKHe peaKIMu
1.1 [ToBTOpenue u yrirydiaeHne 3HaHUH 5 1 https://m.edsoo.rw/EQETUT35Z
OCHOBHBIX pa3/IesIoB Kypca 8§ Ki1acca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.rut/AFNALWG7U
peakuuit
1.3 DIEKTPOTUTHYCCKAS TUCCOIHAIIHS. 8 1 1 https://m.edsoo.rt/KODURSOVV
XUMHUECKUE peakIMM B pacTBOpax
Hroro no pazneny 17
Pazgen 2. HemeTa/liibl M MX COCIMHEHHSA
2.1 OO11ast XapakTepUCTHUKA XMMUYECKUX 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHTOB VIIA-rpynmsl. ['agoreHst
OO1u1ast XapakTepUCTHUKA XMMUYECKUX
22 anemeHToB VIA-rpynmer. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEMHEHUS
OOm1ast XapaKTepUCTHKA XHMUIECKUX
23 sneMeHToB VA-rpynmsl. A3oT, hochop u 7 1 https:/m.edso0.r/VOXDOUX2S
UX COCITMHEHUS
OOm1ast XxapaKTepPUCTHKA XUMUYECKHX
24 sneMeHToB [VA-rpynmnel. Yriaepoa u 8 1 2 https://m.eds00.ru/JPJ200VIX
KPEMHHI U UX COCIMHEHHUS
Hroro no pazneny 25
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJJIBI M X COeMHEHUS

3.1 OO1me cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJS
32 Baxknelme MeTaiuIbl ¥ X COETUHEHHUS 16 https://m.edsoo.ru/EFKQWI9HZI
Uroro no pazneny 20
Pa3znen 4. XuMus u okpy:kaomias cpeaa
4.1 BeniecTBa 1 MmaTepuanbl B )KU3HU 3 https://m.edsoo.su/TEFNBWEF7Y
yeJIoBeKa
Hroro no pazaeny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Ne KounyecTBO 4acon Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Beero Kontpoasnbie | Ipaktudeckne | M3YUeHHs oOpa3oBaTe/ibHbIE pecypcChl
padoTbI padoThbI
IIpeamer xumuu. Posbs xumun B
1 KU3HU UejIoBeKa. Tea u 1 https://m.edsoo.ru/L62DS2CZR
BELIECTBA
2 [TonsiTHe 0 MeTOAX NMO3HAHUS B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTuueckas padora No 1
3 «IIpaBuina paboTsl B 1abopaTopuu 1
¥ IPUEMBI 0OPALLICHIS C https://m.edsoo.ru/LSEW4353D
1abopaTOpHBIM 000PYIOBAHUEM
4 YucTele BellecTBa U CMECH. 1 https://m.edsoo.su/6TME21FW8

Crioco0bl pazienenHus cMmecei

[IpakTnueckas padota Ne 2
5 «Pa3nenenne cmeceit (Ha mpuMepe 1 https:/m.edso0.rw/K3LSSMCRY
OYMCTKH HOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMUYECKHUE AIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
[IpocTeie u cloKHbBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZS

10 3aKOH MOCTOSHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BelecTB. XuMU4eckas ¢popmyia.
BaneHTHOCTL aTOMOB
XUMHUYECKUX DIIEMEHTOB

11

OtHocuTENbHAS aTOMHAs Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KomnnuecTso Bemectsa. Mouib.
MousipHas macca

https://m.edsoo.ru/368UNL5Y?2

14

du3nyecKkne 1 XUMHUUICCKHUE
SIBJICHUS. XMMHUUYECKas peaKnusd

https://m.edsoo.ru/YZMES6ATH

15

[Ipu3Haky U yCcIOBUSA NPOTEKAHUS
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/N6DVNIK Q5

16

3aKOoH COXpaHEHHUs MaCcChl
BelecTB. XUMHUECKHUE YPaBHEHHS

https://m.edsoo.ru/M8DS4IHVM

17

BrramcineHns KonmudecTBa, MacChl
BEILIECTBA 10 YPABHEHUSAM
XUMHYECKUX PEAKINN

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccudukanus XuMu4ecKux
peakmuii (CoeuHeHNs,
paznoKeHusl, 3aMeIeHHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4YEHBIN-
sHuKIoneauct. O0o0IIeHE U
CHCTEMAaTH3aIHs 3HAHUI

https://m.edsoo.ru/P1WARH3AB

20

KonrtponsHas padora Nel mo teme
«BemecTBa 1 xuMuUecKue

https://m.edsoo.ru/ON62SNERU
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

pCaKum»

21

Bo3ayx — cmech razos. Cocras
Bo31yxa. Kuciaopon — anemeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/XONONRNI1P

22

dusnueckue 1 XUMHYECKHE
CBOMCTBA KKCI0po/a (Peakiuu
okucieHus, ropenue). [Torstue
00 okcHumax

https://m.edsoo.ru/FBS1JRKMB

23

Cnoco0Obl ToTy4eHHs KUCIOpoaa
B JIa0OPaTOpUU H
HOPOMBIILIEHHOCTH. [IpuMeHeHre
KUCIIOposia

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3phekT XumMuIecKou
peaKIuu, MOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- ¥ SHJOTEPMHUICCKHX
peaKIusIx

https://m.edsoo.ru/PNMKJZHKX

25

Tonnuso (HedTh, yroib U METaH).

3arps3HeHne BO3ayXa, COCOOBI
€ro NpeJoTBpaIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

IIpakTuyeckas padora Ne 3 o
teme «[lomyuenne u cobnpanne
KHUCJIOPOJa, U3yYEHHE eTo
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — snemeHT u npocToe
BenrectBo. Haxoxxnenue B
pUpoae

https://m.edsoo.ru/ WD392ACWB

28

duznueckre U XUMHUUECKHE

https://m.edso00.ru/0SZ28459R
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https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBolicTBa Bojiopoa. [ Ipumenenue
BOZIOpOJIa

29

TlonsaTHne 0 KUCIIOTaX U COJIAX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOBbI OTy4eHuUs BOZOPOa B
nabopaTtopuu

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuyeckas padora Ne 4 o
teme «Ilomyuenne u cobupanue
BOJIOPOJIA, M3YUYCHHUE €ro
CBOMCTB»

https://m.edsoo.ru/SS3IWAX33K

32

ModnsipHbIii 00bEM ra30B. 3aKOH
ABoraapo

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncienus o0bEMa, KOJIMYECTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

https://m.edsoo0.ru/MXGOY304M

34

Brruncienus o0bEMOB Ta30B 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.eds00.ru/9TQSAXABY

35

dusznyeckne 1 XUMHYECKHE
CBOMCTBA BOJBI

https://m.edsoo.ru/7JAOGFZK4R

36

CocraB ocHoBauuii. [ToHsATHE 00
WHJIUKaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pacTBOpuUTEND.
HacplenHble 1 HEHAChIILIEHHBIE
pactBopsl. MaccoBas 1o
BELIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckas padora Ne 5 o

https://m.edsoo.ru/ WXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teMme «lIpuroroBienue pacTBOpoB
C ONpeNEIEHHON MacCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBAY

39

Kontponbnas padota Ne2 mo teme
«Kucnopoa. Bogopoxn. Boxa»

https://m.edsoo.ru/IM7935DRY

40

Oxcupl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[TonydyeHnue u XuMHUECKUE
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX
1 aM(bOTEPHBIX OKCHJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccu(uKaius, HOMCHKIATypa

https://m.edsoo.ru/5U397HUSC

43

[Tonyuenue u xumMuueckue
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

KwucnmoTsr: cocras,
KknaccuduKalys, HOMEHKIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tonyuenue n xumMu4Ieckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpenHue): HOMEHKIIATypa,
CII0COOBI MOJIyUCHU A, XUMUYCCKHE
CBOMCTBa

https://m.edsoo.ru/JSNUIMI9T]J

47

[IpakTuueckas padora Ne 6.
Perrenue sxcnepruMeHTaIbHBIX
3amad 1o Teme «OCHOBHEIC
KJIACChl HEOPTAHUYECKUX
COEIMHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'eneTnueckas cBI3b MCXKOY
KJ1aCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/YDS6ZRE31
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COEIMHEHUN

49

O000111eH1E ¥ CUCTEMATU3 AL
3HAHUU

https://m.edsoo.ru/STBUOEEYN

50

Kontponbnas padora Ne3 mo Teme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHECHUMN"

https://m.edsoo.ru/AFA7IDULD

51

HepBHe IIOIIBITKH
KJIaCCI/I(l)I/IKaIII/II/I XUMHNYECCKHUX
aJIeMeHTOB. IloHsTue o rpynmnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepuoauueckuii 3aK0H U
IIepnonnueckas cucrema
XHUMHUYECKUX 351eMeHTOB 1. U.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

Ilepuopl, Tpynmbl, MOATPYIIIBI

https://m.edsoo.ru/NOMWWIJRXN

54

Crpoenue aromoB. CocraB
aTOMHBIX sifiep. M30Torsl

https://m.edsoo.ru/IMUDOMRSH

55

CrpoeHne 3eKTpOHHbIX
000JI04€K aTOMOB 3JIEMEHTOB
IIepunonnueckoii cucremsr 1. 1.
Menpeneesa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuKa XUMHUYECKOTO
AJIEMEHTA IO €ro MOJIOXKEHUIO B
IIepnonnueckoii cucreme /1. U.
Menpeneesa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnueckoro
3aKOHA JJIsl pa3BUTUS HAYKH U
npaktuku. J[. 1. MenneneeB —

https://m.edsoo.ru/SZD8XEQOP
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

YUEHBIN, TIEJIArOT ¥ TPaKIaHIH

PesepBHeIit ypok. O6001IIeHNE U

58 cUCTEMAaTH3aNUs 3HAHUH / 1
BCGpOCCHﬁCKaH MIPOBEPOYHAs httDS//medSOOI'U/ZCOTRPO8Y
pabota
KonTponbnas padota Ne4 o reme

59 «Ctpoenue atToma. XuMUYECKas 1
CBS3b) / BCGpOCCHﬁCKaﬂ httDS//medSOOI'U/FTIZF99WF
MpoBEpOYHas paboTa

60 DNEeKTPOOTPULIATETLHOCTH AaTOMOB 1 https://m.edsoo.ru/HZA110EDS
XUMHYECKHUX DJIEMEHTOB

61 Honnas xuMu4deckas cBI3b 1 https://m.eds00.ru/3SY 1RJKVI

62 KoBanenTnas nonsipHas 1 https://m.edsoo.rt/EOL3MT2AE
XHUMHYECKas CBA3b

63 KoBasieHTHas HENMoOJIIpHAs 1 https://m.eds00.ru/9Y VR3FUXI
XUMHYECKAs! CBSI3b

64 CrelneHs OKHUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66

65 OKUCIUTEILHO- 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIBHBIE PEAKIINN

66 OKUCINTEN U BOCCTAHOBUTEIIN 1 https://m.eds0o.ru/QPS46Z5PU
PesepBHrlIit ypok. O6o0IeHre 1

67 cHCTEMaTH3aIns 3HaHHH 110 TeMe 1
«CTpOGHHC aromMa. XI/IMI/II‘ICCKaﬂ httDS//medSOOI'U/4RH7M35NF
CBSI3DbY»

68 PesepBHbIit ypok. O6001IeH e U 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO HACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

I[TPOT'PAMME
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9 KITACC

Ne
n/u

Tema ypoka

Koan4yecTBo 4acoB

Bcero Kontposbsubie
padoTbI

IIpakTHyeckue
padoTbI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE Pecypchl

[Iepnoanueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHUYECKUX d1eMeHTOB /1. 1.
MenneneeBa

https://m.edsoo.ru/ECRKA9OAY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX IEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOpPTraHUIECKUX
BEILIECTB

https://m.edsoo.ru/WTOIWRA2Q

Bubpl XuMUuecKoM CBI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Konrtponsnas padota Nel o
teMe «lloBTOpeHune n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus Xummuueckux
peaKIuil o Pa3INYHbIM
IIpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsatue o ckopoctu
XUMHYECKOU peakuuu. [Tonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peaKusax

https://m.eds00.ru/6VLXCYY7N
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITousTHE O XMMHYSCKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHUYECKOW PEaK U U
MTOJIOKEHHE XUMUYECKOTI0
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIHH

https://m.edso0o0.ru/648V11026

10

Teopust 2IEKTPOTUTHICCKOM
muccormanmu. CUIIbHbIE U
cia0bble JICKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHHS peaKIIHii

https://m.edsoo.ru/VN2SBINIR

12

XUMHYEeCKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
npeJICTaBIeHUN 00
3IEKTPOIIUTUYECKOM
JIACCOLHAITAH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYEeCKHEe CBOMCTBA COJICH B
CBETE MpeACTaBIeHUN 00
ANEKTPOIUTUYECKON
JACCOLUAITAH

https://m.edsoo.rv/ETD5QTS4G

14

[TousiTHE O TUIpONIH3E COJIEH

https://m.edsoo.ru/9JFRAVESW

15

O00011eHUE U cUCTEMATHU3ALUAS
3HAaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxTrueckas padora Ne 1.
«Pemenne sKciepuMeHTaNbHbIX
3a/1a9»

https://m.edsoo.ru/7VXTFHIT4

17

Kontponbnas padora Ne2 mo

https://m.edsoo.ru/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «IJIEKTPOTUTUYECKAS
aUucconuanna. XuMHUECKUE
pEeaKkIu B pacTBOpax»

18

OO0m1as XxapakTeprucTruKa
raJJor€eHoB. XMMHUYECKUE
CBOICTBA Ha IIPUMeEpPE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ConsiHas
KHCJIOTa, XUMHYECKHE CBOMCTBA,
[OJIyY€eHHE, IIPUMEHEHNE

https://m.edsoo.rut/CWVSHCD2M

20

[IpakTrueckast padora Ne 2 o
teme «IlomyueHue comstHOM
KHUCJIOTBI, U3yYEHUE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus rmo ypaBHEHUSM
XUMHUYECKHUX PeaKIHid, eCliu
OJIMH U3 PEareHTOB JIaH B
HN30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO11ast xapakTepUCTUKA
aneMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHble MOIU(pUKALIH
cepbl. Haxoxxnenue cepel u e€
COEIMHEHU B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoj1, CTpOEHHUE,
(1)H3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOICTBA

https://m.edsoo.rt/ECGX2B40W

25

Oxkcunpl cepbl. CepHast KHCIIOTA,
du3nueckre 1 XUMHUYECKHE
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKHUE PEaKIUH, JICIKAIIUE
B OCHOBE MPOMBILIJIEHHOTO
crioco0a MoTy4YeHus CepHOH
KHUCJIOTBHI. XUMHUYECKOS
3arpsA3HEHUE OKPYKAIOIIEH
Cpelbl COCTUHEHUSMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MaccoBoU 10U
BBIX0/1a MPOYKTa peakiuu

https://m.edsoo.ru/HSJE186WN

28

OO011ast xapakTepuCTHKa
a51eMeHTOB VA-rpynisl. A30T,
pacIpocTpaHeHHe B IPUPO/IE,
(duznyecKue 1 XUMUYECKHE
CBOIICTBa

https://m.edsoo.ru/ WAHRMB976

29

AMMUak, ero puznuecKue u
XUMHYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTuyeckas padora Ne 3 o
teMe «Ilonyuenne ammuaxa,
W3Y4YEHHE €r0 CBOUCTB»

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHUCoTa, €
bu3HYeCcKue U XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcrnons30BaHne HUTPATOB U
CoJIell aMMOHHUS B KaUECTBE
MUHEPATBHBIX Y100pEHUI.
XVMHYECKOE 3arpsI3HEHNE
OKpYXaIoIIe cpeabl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

®docdop. Oxcun pocdopa (V) u
docdopHas kuciora,
(bu3nUecKrue 1 XUMUYCCKUE
CBOMCTBA, IIOJIy4CHUE

https://m.eds0o.ru/GDQJSO3WP

34

Hcnonb3oBanue ¢pocdaToB B
KaueCTBE MHUHEPATBHBIX
ya00peHuil. 3arps3HeHue
PUPOJTHOM cpebl pochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepon, pacpocTpaHeHue B
npupoie, GU3NISCKUE U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuapl yraepoja, ux
¢u3nUecKre U XUMUYECKHe
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcusioM yriepoza (IV)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas padbora Ne 4 o
teme "[losrydyeHne yriekucioro
ra3za. KauecTBeHHas peaknus Ha
KapOoHaT-HoH"

https://m.edsoo.ru/G2HZXQGCS

39

[TepBoHavanbHBIC TOHATHS 00
OPraHMYEeCKHMX BEIIECTBAX KaK O
COEIMHEHUSX YIJIepoaa

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ " €ro COCAMHCHUA

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
Pewienne sxcniepuMeHTaIbHBIX
3a7a4 o TeMe «Baxxueunne

https://m.edsoo.ru/O7E8DOD7Z
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https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

HEMECTAJIJIBI U UX COCAUHCHU )

42

KonTponbnas padora Ne3 no
TeMe «BaxkHennme HeMeTauIbl U
UX COEIUHEHU)

https://m.edsoo.ru/S85J9UGH3

43

OO0m1as XxapakTeprucTruKa
XUMHNYCCKUX 3JICMCHTOB —
MeTaJUIOB. MeTannndeckas CBA3b
1 MCTAJJINYCCKas
KpUCTaJUIMYECKasl peleTKa.
duznyeckre CBOMCTBA METAJIJIOB

https://m.edsoo.ru/XK1GYPCOl

44

XUMHYECKHUE CBOMCTBA
METAJJIOB. DIEKTPOXUMUYECKUM
PAI HAIIPSKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO61ure crocoOb! MoMy4YeHus
metasuioB. CruiaBel. Berancnenus
10 YPAaBHCHUAM XUMHWYCCKUX
peaKImii, ecIu OIUH U3
pEeareHToB COIEPIKUT MPHUMECH

https://m.edsoo.ru/G54GDQI2D

46

IlonsTre o KOppO31H METALIIOB

https://m.edsoo.ru/4FIGDOWOW

47

[Ienounkie MeTAJIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/IJII)I W TUAPOKCHUBI HATPUA U
KaJIusa

https://m.edso00.ru/Q4DX0G3U9

49

[Ienouno3eMeabHbBIC METAJIIbI —
KaJIbIIMA U Mardui

https://m.edsoo.ru/REOCDYO0K6

50

Bakneimme coe fTMHEHUS
KaJabIIUs

https://m.edsoo.ru/CIRO96CMZA

51

O0001EeHUE U cUCTEMATU3ALUASA
3HAHUU

https://m.edso0o0.ru/O5PXGG1BE
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https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

52

JKécTkoCTh BOIBI U CIIOCOOEI €€
YCTpaHEHUS

https://m.edsoo.ru/WFMBFTTTP

53

[IpakTuueckas padora Ne 6 mo
TeMme "JKECTKOCTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs"

https://m.edsoo.ru/NF1IROKBS&J

54

ATOMUHUN

https://m.edsoo0.ru/9ZJ8RD1TV

55

AMdoTepHbIe CBOKWCTBA OKCH/IA U
THUAPOKCUIA

https://m.edsoo.ru/NISKIIOJ5

56

Kernes3o

https://m.edsoo.ru/F20NJR5SR

57

OKCHITBI, TUAPOKCUIBI M COJTH
xkenesa (I1) u sxenesa (III)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IeHNE U CHCTEMATU3ALIUS
3HAHUHI

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas pabora Ne 7.
Pemienne sxcnepuMeHTanbHbIX
3a71a4 o TeMe «Bakuelmnine
METaJUIbl U UX COSAUHCHUSD)

https://m.edsoo.ru/ZN7G0QSMX

60

Breruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKLUi, eCIu
OJIMH U3 PEarcHTOB JIaH B
U30BITKE WU COJEPIKUT
npumMecH. Beraucienust
MacCOBOM JI0JIM BBIXOJ1a
MPOAYKTa PEAKIINHN

https://m.edsoo.ru/AYD2HESIY

61

O00011eHNE U CUCTEMATH3AIINAA
3HAHUUI

https://m.edsoo.ru/B8TOVTKOP

62

KonTtponsHas padota Ne4 mo
TeMe «BaxxHenmme MeTauibl U

https://m.edsoo.ru/703C804GN
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https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

HUX COCOANMHCHUA»

63 BeuectBa u Marepuaisl B 1 https://m.edsoo0.ru/OFI32JMTO
IIOBCEHEBHOM )KHU3HHU YeloBeKa

64 XHUMHUYECKOE 3arpsI3HEHHE 1 https://m.edso0.ru/9ANGYEYQI
OKPYXarOIIEH Cpeabl

65 Ponp xumuu B perieHun 1 https://m.edsoo0.ru/18Q203Y28
9KOJIOTUYECKUX NTpodiIeM

66 PeseprHsblit ypok. O600mIeHNE N 1 https://m.edsoo.ru/DTIBAS5U4
cucTeMaTHh3alys 3HaHUH

67 PesepBurlit ypok. O6001ICHNE U 1 https://m.edso0.ru/PS2TIZNXV
cucTeMaru3anus 3HaHUN

68 PeseprHblit ypok. O600mIeHNE N 1 https://m.edso0.rt/TMK36TIZG
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB 10 68

[TPOI'PAMME
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https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMU
OBPA3OBATEJBHOM ITIPOT'PAMMBI

8 KVIACC

Kon

NpOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi

1

ITo Teme: «HepBOHa‘laJ'ILHLIC XUMHNYCCKHNEC ITOHATHA»

1.1

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MIOHATHI: aTOM, MOJIEKYJIa,
XHUMHUYECKHI 3JIEMEHT, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAsT W  HEOJHOPOAHAS), BaJCHTHOCTh, OTHOCHTEIbHAS
aTOMHasi ¥ MOJICKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIPHAsE Macca, MaccoBas JOJS XHMHYECKOTO DJJIEMEHTa B
COCIMHCHUH, MOJISIPHBIN 00BEM, XUMUYECKast peakius,
KIacCU(PUKANUS  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIuu
pas3ioOKEHUs, pEaKIMU 3aMEICHUs, pPEaKIuu OOMEHa, 35K30- U
SHAOTEPMHUYECKUE PEAKIMH, TEIUIOBOW 3PQEKT peakuuu, pacTBop,
MaccoBasi JI0Jisl BelecTBa (TPOIIEHTHAs KOHIICHTPAIIUs) B paCTBOpE

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX MIOHATHH H
MNPUMCHATH OTU IMOHATHS IIPU OIMMMCAHUHN BCILICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBiieHUs (opmyi
BEILECTB U YPABHECHUN XUMUUECKUX pEaKLUn

1.4

pacKpbIBaTh  CMBICI ~ 3aKOHOB  COXPAaHEHHUsS  MacChl  BEILECTB,
MOCTOSIHCTBA  COCTaBa, ATOMHO-MOJIEKYJISIPHOTO — YYCHHs,3aKOHA
ABorajipo

1.5

OIpEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCAUHCHUAX

1.6

KJIacCU(UIUPOBATh XUMUYECKHE peakuuu (10 4YHCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIIMU BEILECTB, MO TeII0BOMY 3 dekTy)

1.7

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl
BEIIECTB
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1.8

BBIUUCIISTH MAcCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa Mo ¢opmyre
COETMHEHMUS,

1.9

BBIYUCIIATE MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbl IO3HAHUS — HaOII0IeHHe,
U3MEpeHHe,  MOJEJIMPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U
MBICJIEHHBI )

Ilo Teme: «Baxxkueiimme MpEACTAaBUTCIIUM HCOPraHUNYCCKHUX BCIICCTB»

2.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMMHWYCCKHUX MOHSITHM: OKCHun,
KHCJI0Ta, OCHOBAaHUEC, COJIb

22

OIIpeNIeNIATh IPUHAIJIEKHOCTh BEILECTB K ONpPENeNEHHOMY Kiaccy
coeuHeHui o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapaKkTepu3oBaTth  (ONMHMCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIAs OIKUCAHUE IIPUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN

2.5

[IPOTHO3UPOBAaTh  CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XHUMHYECKHX
MIPEBpAILEHUH B pa3IMUHBIX YCIOBUAX

2.6

CIe0oBaTh IpaBHJIaM  IIOJIb30BAHMUA XUMHUYECKOM TIOCYIOM H
1a00paTOpHBIM 000PYZOBaHHEM, a TaK)Ke MpaBUiIaM OOpaIleHUs C
BELIECTBAMM B COOTBETCTBUU C HHCTPYKLUHAMU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeEIIEeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB INEJIOYEH M KHUCIOT C IOMOIIBIO
MHJMKATOPOB (1akMyc, (heHosTaaert, METUIOPaHXK U IpyTue)

2.7

IIpOBOAUTDH paC‘-IéTLI 110 YPAaBHCHUIO XUMHUYECKOH pcaKkuun

I[To Tteme: «llepmoamueckuit 3akoH u Ilepumommueckas cucrema
xumuyeckux sneMmeHtoB JI. WM. MenpaeneeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATHH: SIpPO aroma,
AJIGKTPOHHBIA CIIOW aToMa, aTOMHAas OpOHMTalb, paauyc aToMma,
XMMHMYECKas CBs3b, IOJSAPHAs WM HENOJSIPHAs KOBAJCHTHAs CBA3b,
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OJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HWOH, KaTHOH, AaHHWOH,
CTCIICHb OKHCJICHHUA

32 KJ1acCU(UIIUPOBATh XUMHUYECKUE STIEMEHTHI
OIKCHIBATh M XapaKTepu3oBaTh TaOimuuHyio ¢opmy Ilepuonnyeckoit
CUCTeMbl XMMMYECKHUX DJIEMEHTOB: pazluyaTh IOHSATHS «TJIaBHAS
3.3 noarpynmna (Arpynma)» u «nobouynas mnoarpynmna (brpymma)y,
«MaJple» U «OObILNE) EePUO/IbI
packpeiBaTh cMbica I[lepuoamyeckoro 3akona [[.M. Menneneena:
JI€MOHCTPHPOBATh MIOHMMAaHUE MEPUOTNIECKOI 3aBUCIMOCTH CBOWCTB
3.4 XUMHYECKHX JJEMEHTOB OT uX moloxeHus B I[lepuonnyeckoit
cucreMe
COOTHOCUTh  O0O3HAYEHHUS, KOTOpbIE HMEITCS B  Tabiuie
«Ilepuonnyeckas cuctema xumudeckux snemeHToB J.1. MenneneeBa»
3.5 C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKHX
JJIEMEHTOB (COCTaB M 3apsia  sAapa, oOlliee YucIo
AJIEKTPOHOB U PAaCHPEIEICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM)
3.6 ONpeNeNATh  CTENEeHb  OKUCICHUS  DIIEMEHTOB B OMHApHBIX
COETMHEHUSIX
3.7 OTpeNieNIATh BMJ XMMHUYECKOH CBSI3M (KOB&JIEHTHAas M MOHHAas) B
HEOPTaHUYECKUX COSTNHEHHUSX
9 KITACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
NPOBepPsIEMOro o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJibTaTa

1

ITo Teme: «BemmecTBo 1 XUMUYECKAS PEAKIIHSD)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX IOHSTHH: pacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, 3JIEKTPOIUTHYECKasT IUCCOLUAIus,
peakiMy HMOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE,
oOparumblie u HEoOpaTHUMBbIe peakuuu,
OKHCIIUTEITbHOBOCCTAHOBUTENIBHBIE peaKIuu, OKHCIIUTEID,
BOCCTAHOBUTENIb, OKHCICHME W BOCCTAaHOBJIECHHE, aJUIOTPOIMS,
aMQOTEepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJEeHTHas, MOHHaf,
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METaJUTHYeCKas), KPUCTAJUTMUECKass PEmETKa, CIUIaBbl, CKOPOCTH
XUMHYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHA H
IMPHUMCEHATH 5TU IMOHATHSA IIPU OIMKMCAaHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMUALMU KUCIIOT,
LIEJIOYEN M COJIEM, IOJIHBIE M COKpalICHHBbIE YPAaBHEHHUS PEaKLMM
HMOHHOr0 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIHii
MIOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OaaHca STUX peaKiui

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

Ilo temam: «Hemeramner U ux COCAUHCHUA» H «MeTamiel 1 HUX
COCAUMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CHCIIUPUISCKHE XUMUICCKUE
CBOMCTBA TPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMHCAHHE
MpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKHUX peaKiuit

22

COCTaBJISITb YpPaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMIUX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX

24

CIEAOBaTh MpaBUJaM TMOJb30BAHUS XUMHYECKOM TOCYAOM H
nabopatopHbIM 000pyAOBaHHEM, a TaKXe MpaBUiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSIMH I10 BBITIOJHEHHUIO
1abOpPaTOPHBIX XMMHYECKUX OMBITOB IO TMOJXYYCHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (aAMMHAaKa 1 YTICKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIUH, MOJITBEPKAAIOUINE KAauyeCTBEHHBIH COCTaB
pa3NIMYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapbonar, ¢Qocdar, cwimkar, cynbdar,
THIIPOKCUANOHBI, KaTHOHBI aMMOHWS, MOHBI M3yYEHHBIX METaJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpy>Karolas cpeaar»

3.1

pacKpbIBaTb  CMBICI ~ OCHOBHBIX XuMuyeckux moHstuil: IIJIK
BEIIECTBA; KOPPO3HS METAIIOB
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32

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON JESATEIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHHE, OOOOICHHE, CHCTEMAaTU3ALUIO,
BBISIBJIEHUE IIPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JUI U3yUEHUs CBOMCTB
BEUIECTB M XHUMUYECKUX pEaKLUUH; €CTECTBEHHOHAYUHbIE METOJIbI
NO3HaHUA — HAOIIOZECHUE, H3MEpEeHHe, MOJEINPOBaHuE,
9KCIIEPUMEHT (peabHbIN U MBICICHHBI)

46




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COiePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHU 4Y€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHHUE
BEILIECTB

1.2

[TonsTre o Meroaax mo3HaHus B xuMuu. YucTele BemecTBa U cMecu. CriocoObl
pa3zaeneHust cMecei

1.3

ATOoMBI WH MOJICKYIJIBI. Xumudeckue dJeMeHThl. CHMBOJNBI  XMMHYECKUX
3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO—MOJ’IeKy.]'IHpHOC Y4CHUC

1.4

Xumnueckas popmyina. BaleHTHOCT, aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHasg — Macca.
OTtHocuTenbHAsA MOJIEKYJIIPHAs Macca. MaccoBast 1011 XMMUYECKOI0 3JIEMEHTa
B COCIIMHEHUU

1.5

KomnuectBo BewmectBa. Monb. MonsipHasg Macca. B3auMocBs3bp KoJIM4eCTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IMHUI BellecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN

1.6

Ou3nuecKkue U XUMHUUYECKUE SBICHHUS. XUMHUYECKass Peakuus M e€ MPH3HAKH.
3aKOH COXpaHEeHHUs Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMHYECKHUX peakluii (COeMHEHNUs, Pa3JI0KEHNs, 3aMEIIeHNs, OOMEHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TPaBHJIAMHU
paGotel B saboparopur u mnpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0Opy/s0BaHHEM, H3yYE€HHE U OIUCaHUEe (QUINYECKUX CBONCTB 00pa3IoB
HEOPraHMYEeCKUX BEILECTB, HaO0IeHHe PU3NUeCcKuX (IIaBJIeHHE BOCKA, TasTHUE
JIpJa, pacTHUpaHUE caxapa B CTyNKe, KUMEHHE M KOHJEHCAllUus BOJBbI) U
XUMHYECKUX  (TOpeHHe CBeuYd, [MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHICTBME MeJla C KHUCJIOTOH) SIBJICHWH, HAOJIOJACHWE W OIHUCAHHE
MPU3HAKOB MPOTEKAHMS] XUMUYECKMX peakiui (pa3lioKeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHHe T'HAPOKCHIa
meau(Il) mpu HarpeBanum, B3anMoieiicTBIe xkene3a ¢ pactBopom conu menu(1l),
M3y4YeHHe CIIOCcO00B pa3/ieNIeHUsI cMecei (C TOMOIIbI0 MarHuTa, GUILTPOBAHHE,
BBITIAPUBAHUE, TUCTWLIAIUS, Xpomatorpadus), MpoBeACHUE

OUYMCTKHU MIOBAPEHHOW COJIU, HAOJIIOIEHNE U ONIMCAHNUE PE3yJIbTaTOB MTPOBEACHUS
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OIIBITa, WJUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJeiei
MOJIEKY (ILIapOCTEPHKHEBBIX )

Baxuelime npeacTaBuTeNM HEOPraHMYECKUX BEILIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Boznyxa. Kuciaopoa — anemMeHT W mpocroe
BemecTBo. HaxoxneHue kuciopoaa B npupoje, Gu3NYecKue U XUMUYECKUe
cBoiicTBa (peakiuu ropenus). Oxcunel. [Ipumenenue kucimopoaa. CrocoOsr
MOJIy4eHUs KHUCIOpojga B JabopaTopuud U MpOMbIIUIEHHOCTH. KpyroBopor
Kucaopoaa B npupoae. O30H — ajutoTpornHas MoAu(UKanus KACIopoaa

22

TennoBoit 3¢ pext xumuueckon peakuu, TepPMOXUMUYECKIE YPaBHEHHUS, K30~
U DHIOTEPMUYECKUE peakuu. TOIIMBO: yroyib U METaH. 3arpsi3HEHUE BO3AyXa,
yCHIICHUE TTApHUKOBOTO 3 dekTa, pa3pylnieHHe 030HOBOTO CIIOS

23

Bonpopoa — anemeHT u npocroe BemectBo. HaxoxaeHne Bogopoaa B MpUPOJE,
¢u3nueckue M XUMUYECKHE CBOICTBa, MPUMEHEHHE, CHOCOOBI MOMYYCHHS.
Kucnore! u conu

24

MounsipHblii 00BEM ra3oB. PacuéTsl 0 XUMUYECKUM YPaBHEHUSIM

2.5

®dusunyeckue cBoMCTBa BOJIbl. Boaa kak pactBopuresib. PactBopsl. HackiieHHbIe
1 HEHaCBhILLIEHHbIE pacTBOPbI. PacTBOpUMOCTh BeniecTB B BoJe. MaccoBas A0
BEIllECTBA B pacTBope. XUMHUYECKHe CBoMcTBa BOJbl. OcHoBanus. Poib
pacTBOPOB B MPHUPOJIE U B )KU3HU uenoBeka. KpyroBopor Bogsl B HPHUPOJE.
3arpsisHEeHUE TPUPOAHBIX BoA. OxpaHa W OYHMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccupukanus Heopranmdyeckux coenuHeHuid. Oxcuabl. Knaccudukanums
OKCHJIOB: cojieoOpasyromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. PU3MUECKHE M XMMUYECKHUE
cBoiicTBa OKcH0B. [losyyeHne okcuioB

2.7

OcnoBanms. Knaccudukarnust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMI. PU3NUECKHUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukamus kucnor. Homenknatypa kucinor. Dusnyeckue u
XUMHUYecKHe cBoiicTBa KHcIOoT. Pan aktuBHOCcTH MetamiaoB H.H. bekerosa.
[Tonyuenue kucIOT

29

Comu. Homenkiarypa coned. @OU3NYECKHME W XMMHYECKHE CBOWCTBA COJICH.
ITonyuenue cone

2.10

I'enetnueckas CBA3b MCXKAY KiIaCCaMU HCOPTraHNYICCKUX COQI[I/IHGHI/Iﬁ
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2.11

XVUMUYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OINpPEACICHUE  COACpPKaHMS
KHUCIOPOAa B BO3JyXe, MOJIy4eHHE, COOMpaHHe, PAacIO3HABAaHUE U H3y4YCHHE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIJIOBUSI BOSHUKHOBEHUS U NpPEKpallleHusl TOpeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3llaMu  OKCHJIOB U OINMCAHHE HX CBOMCTB, IIOJy4yeHHE, COOHMpaHHeE,
pacro3HaBaHUE€ M M3Y4YEHHE CBOWCTB BOJOpOJa (TOpEHHuE), B3aUMOJEHCTBUE
Bozopoza ¢ okcuoM menu(ll) (Bo3MOKHO HCHOIB30BAHKE BHIEOMATEPUAIIOB),
HaOMoJIeHHe O0O0pa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIEIOBAHUE
0COOEHHOCTEM pacTBOpEHUs BELIECTB C PA3JIMYHOM  pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM JOJIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaulaMd (HaTpUEM M KaJbLUEM)
(BO3MO’KHO HCIIOJIB30BaHME BHUIEOMATEPUANIOB), ONPEICIECHHE PacTBOPOB
KUCJIOT M IIeJoYed C IOMOUIbI0 HMHJIMKATOPOB, HCCieloBaHHE 00pa3loB
HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3Y4YCHHE
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHOW KHUCIOTBHI, KHCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpaIu3alyH, IoJTy4YeHHe HEPAaCTBOPUMBIX OCHOBAaHUH,
BBITECHCHHE OJHOTO MeTajula JpyrdM U3 pacTBOpa COJIM, DELICHHE
9KCIIEPUMEHTAIBHBIX 3a1a4d M0 TeMe «BakHeimme Kiacchl HEOPraHWMYECKHX
COCIUHEHUID

[lepuoanueckuii 3akoH u [lepuoandeckas cucremMa XUMHYECKUX JIEMEHTOB
J.1. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUU

3.1

HepBBIe IIOIIBITKHU Knaccmbmcaunn XUMHAYECKUX 2JIeMeHTOB. IToHaTHE O rpynmnax
CXOAHBIX SJIEMEHTOB (IETOYHBIE U IIETOYHO3EMENbHbIE METAJUIbl, TallOTeHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amQoTepHbIe

OKCH/JIBI ¥ THIPOKCHU]IBI

32

[Tepuonnueckuii 3akoH. Ilepuoanueckast cucrema XuMudeckux anemenTos 1. M.
Menneneesa. KopoTkonepuoanas u nmuHHOTIEproaHas popMmel [leproamaeckoit
cuctembl Xxumudeckux snmemeHToB J[.M. MenneneeBa. llepuonsl u  rpynisl.
@u3NYecKuil CMBICI TOPSIKOBOIO HOMEpa, HOMEPOB

MEPUOJIa U TPYIIIBI AJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX saep. M3oronsl. Dnextponsl. CtpoeHune
ANIEKTPOHHBIX ~ 000JI0YeK aTroMOB TMepBbIX 20 XMMHYECKUX 3JIEMEHTOB
[Tepuonuueckoit cucremnl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
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3JIeMeHTa 1o ero noyioxkenuto B [lepuonuueckoit cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHMMHYECKUX JJIEMEHTOB,
METAJIMYECKMX W HEMETaJUNIMYeCKMX CBOMCTB MO TpyNIaM U IepHoJaM.
3nauenue Ilepuoguueckoro 3akona u Ilepuoanueckoid CUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTUs Hayku U mpakTtuku. .M. MenneneeB — yu€Hblii U
rpaXxIaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOisipHasi ¥ HEMOJNSIpHAsi) — CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 31eMeHTOB. loHHas CBA3b

3.6

Crenenp okucieHus. OKHCIMTEIFHOBOCCTAHOBHUTEIIHHEIC pCaKIuu. HpOI_[CCCBI
OKHCJICHUS U BOCCTAHOBJICHHA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3Yy4YeHHE O0O0pa3lioB BELIECTB METAIIIOB H
HEMETAJIJIOB, B3aMMOACUCTBHE THIPOKCHJA LIMHKA C PacTBOpamMHM KHCIOT U
LIEJI0YEH, NTPOBEAECHUE OIBITOB, WLIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUii (TOpeHHe, peakuy pa3ioKeHHs, COeAUHEHNU)

9 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

1

BemectBo 1 XuMHueckas peaKknus. HOBTOpeHI/Ie

1.1

[Iepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 351eMeHTOB J[.M.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaIWs, KalbLUsi M HUX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ileproamyeckoi
CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHABl XUMHYECKOW CBS3U. THUIBI KPUCTAIUIMUECKUX
pPEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH
U BHJA XUMUYECKOH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHHUECKUX
BELIECTB (MEXAyHapoJHas U TpUBUAIbHAsA). XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  Pa3IMU4HBIM  KjJaccaM HEOPraHWYECKUX  COCIMHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

1.3

Knaccudukanns XuMu4eckux peakiuii o pa3IudHbIM MIpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOUIMX B PEAaKIMU BEIIECTB, MO TemIoBoMYy 3(deKTy, Mo
M3MEHEHHUIO CTeTNIeHEeW OKMCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO
y4acTHIO  KaTajau3aropa). OK30- U JHAOTEPMUYECKHE  PEaKLUH,
TEPMOXUMHUYECKHUE ypaBHEHHUs. [IOHATHE O CKOPOCTH XUMHYECKOW peakuu
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1.4

[Tonste 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTI'CHHBIX U I'CTCPOTrCHHBIX PCAKIHAX. ITongarne o XUMHYECKOM PaBHOBCCHU.
@dakTopbl, BIMSIOIMIME HA CKOPOCTh XUMHUYECKOW PEAKIMH W TIOJOKCHHE
XUMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuunu, C—)HGKTpOHHbeI OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pCaKnuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ C HCIIOJB30BaHUEM MCTOJAa
OJICKTPOHHOI'O Oananca

1.6

Teopus 3IEKTPOIUTUYECKON TUCCOLUALMU. DJIEKTPOJIUTH U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3Mm IUCCOLMALIMU BEILIECTB C PA3IMYHBIMUA BUIaMU
xuMHu4deckoi cBsa3u. Crenenb auccouuanuu. CUIIbHBIE U Clla0ble dJIEKTPOIUTHI.
Peakuum noHHOrO OOMEHA. YCJIOBHS NMPOTEKAHHS pPEaKIUid MOHHOTO OOMEHa,
MOJIHbIE U COKpAalIEHHbIE HOHHbIE ypaBHEHUs peakuuili. CBONCTBA KHUCIOT,
OCHOBAaHMM U coJled B CBeTe MpPEACTAaBIECHUN 00 3IEKTPOJIUTHYECKOU
nucconuanuu. KauectBeHHble peakiuy Ha HOHBL. [loHATHE 0 THIpOIIN3e coen

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJACISIMHU KPHCTAJUIMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HEMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAAa HATpHs); UCCIEeIOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peaklUuh OT BO3AECUCTBUS paA3IUYHbIX (PAKTOPOB;
UCCIIeIOBAaHHE  DJIEKTPONPOBOAHOCTH  PacTBOPOB  BEIIECTB,  IMpoliecca
IMCCOIMAlNN  KHUCJIOT, Inenodeil u coield (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIIOB); MPOBEIEHUE ONBITOB, WIIOCTPUPYIOIIUX IPHU3HAKH
MPOTEKAaHUs PeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIEHUE ra3a,
o0pa3oBaHUe BOJbI); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIX pEaKIMi (FOpEeHHE, PeaKluu pPas3jiokKeHUs, COCAUHEHUs);
pacro3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX peaKkIui
Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aJlad

Hemetamsl 1 UX COEAUHEHUS

2.1

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoenue 1 Gpu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHME CBOWCTBAa Ha TMpHUMEPE XJopa
(B3aMMOJEHCTBUE C METAIaMH, HeMeTallJlaMM, IIeJo4aMu). XIIOPOBOAOPOI.
ConsHas KuCiI0Ta, XMMAYECKHE CBOWCTBA, MOJIyYeHUE, NpUMEeHeHue. [[eficTBre
XJIOpa U XJIOPOBOJOPO/ia Ha OPraHMU3M 4YelloBeKa. BakHelne XJIopuasl U UX
HaX0XJEHHUE B IPUPOJIE
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OO6mas xapakrepuctuka 3iemMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHrue u (Gpu3nvecKre CBONCTBA
MPOCTBIX BELIECTB — KHUCIOpPOJa M cepbl. AJIJIOTPOIHbIE MOIU(pUKALNN
KHCIIOpO/la U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEeACTaBUTEIH
KHCIIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NICCKUE M XUMHUYECKHE CBOHCTBA
(oOmue kak IpeacTaBUTENs Kiacca KUCIOT M crenu(puiecKkre). XuMUYECKUe
peakiuy, JeKalre B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOIY4YEeHUs CEPHOM
kucinotel. IIpumenenue. Conm cepHOM KHUCIIOTBI, Ka4eCTBEHHAs pEaKUus Ha
cynbar-uoH. HaxoxmeHnue cepel U €€ COeAMHEHUN B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIe Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €r0 MPEeIOTBPALCHUS

23

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTCIICHH OKUCIICHHS. A30T, paclipOCTPaHECHUE B IPUPOJIC,
¢dusnyeckre U XUMUYEeCKHe cBoMcTBa. KpyroBopor a3ora B mpupoje. AMMHAK,
ero (pu3MYecKre W XMMHYECKHE CBONCTBA, MOJydeHUEe W npumeHenue. Coiau
aMMOHWUSI, X PU3MUYECKUE U XUMUYCCKHE CBOMCTBA, MpUMEeHeHue. KauecTBeHHas
peakius Ha WOHBI aMMOHHS. A30THAas KUCJIOTa, e MoJlydeHue, (GU3ndecKue u
XMMHAYECKHE CBOMCTBa (0OOIIME Kak TIPEACTABUTENs KJacca KHUCIOT W
cnenuduueckue). Mcmonb3oBaHUe HUTPATOB W COJIEH aMMOHHS B KauecTBE
MUHEPAIBHBIX yA0OpeHuid. XUMHUYECKOe 3arpsi3HEHUE OKpYKAroIIel Cpeabl
COCTMHEHUSMU a30Ta (KUCIIOTHBIC JOX/IH, 3arpsi3HEHUE BO3/TyXa, TOUBBI

1 BOJIOEMOB)
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®ocdhop, amtoTponHsle Moaupukamuu gocdopa, GpuUMUECKHe U XUMUYECKHE
cBoiictBa. Oxcua ¢docdopa(V) u dochopHas xkucnora, QuU3MUECKUe U
XUMUYECKHUE CBOWMCTBa, moiydeHue. Mcmomb3oBanue ¢ochaTtoB B KadecTBe
MUHEpaJIbHBIX y100peHHi

2.5

OO6mass xapaktepuctuka dyeMeHToB I[VA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJIepoja, aJIOTPOIHbIE
MoaudUKaIK, paclpocTpaHeHHe B Tpupone, (Qu3MdYeckue U XUMHUUYECKUE
cBoiicTBa. Ancopomus. Kpyrosopot yrieposa B npupose. OKCUIBI yTaepoaa, ux
¢u3nueckue M XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha KHUBBIE OPTraHU3MBI,
MOJTyYeHHEe U TPUMEHEHHEe. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumore3a rino0albHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN
adpdexr. YrompHas kuciota W e€ coimd, UX (PU3NUYECKHE W XUMHUYECKUE
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CBOICTBa, MoJyueHUe U mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAaT-
noHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO03sIiCTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, ATWUJIEH, AalleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCyCHas
kucnora). MIx cocraB m xumuueckoe crpoeHue. [lonstue o Oumosornyecku
BaXKHBIX BEILECTBAX: JKUPAX, O€JIKaX, yIJIeBOJaX — M UX POJIU B KHU3HHU YEJIOBEKa.
MartepuanbHOE€ €IUHCTBO OPraHMYEeCKMX W HEOPraHWYECKHUX
COEIMHEHUN

2.7

KpemHuuid, ero ¢pusnueckue 1 XUMUYECKHE CBONCTBA, MOJIyYeHUE U TIPUMEHCHUE.
CoenunaeHns kpemMHuss B mnpupoge. OOmme mnpeacraBicHus 00 OKCHIe
kpemuusA(IV) u xpemuueBoit kucinote. CUIMKATBl, UX UCIOJIb30BAaHUE B OBITY,
MCAUIIUHE, IMPOMBIIIJICHHOCTH. Baxueiimnme CTPOUTCJIBHBIC MaTCpUalibl:
KepaMHKa, CTEKJo, IIEMEHT, OeToH, ene300eToH. [IpobieMbr Ge3omacHOro
HCIIOJIb30BAHHUA CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCCIIHGBHOfI KN3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: H3yueHHE O0pa3ll0oB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEAKLMM Ha XJIOpUI-
HMOHbI M HaOJIIOJIeHHE IPHU3HAKOB MX IPOTEKAaHUs; OIBITHI, OTpPaXKAIOLIUe
(u3nuecKkre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIUHEHHUH (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); O3HAKOMJIEHHE € OOpa3llaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOpasllaMH cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJI30BAaHME BHJICOMATEpUANIOB); HAOJIOJIEHHE TIpolecca
oOyrauBaHUs caxapa IMoJ JEeHCTBUEM KOHLEHTPHUPOBAHHON CEPHON KHCIIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, IPOBEIECHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOJII0JeHHe TMpu3Haka eé
MIPOTEKaHMsI; O3HAKOMJIEHUE ¢ (PU3MYECKMMHU CBOICTBaMU a30Ta, ¢ochopa u ux
COEIUHEHUI (BO3MOXKHO MHCIIOJNb30BaHUE BHUAEOMATEpUANOB), 0Opa3laMu
a30THBIX U (HocOpPHBIX yA0OpEeHMI; OTyYeHne, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IPOBEJCHUE KAYECTBEHHBIX pEakIui Ha HOH
aMMOHMSI W ¢ochaT-HOH UM H3Y4YEHHE MPU3HAKOB HMX IPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
WCIOJb30BAHUE BHUAEOMATEPUAIOB); H3yUeHHE MoJIeNeld KPUCTAUTUNYECKUX
peméTok anMasa, rpaduta, Qyiepena; 03HaKOMIICHHE C TIPOIECCOM aIcopOInu
pPacTBOPEHHBIX BEILECTB aKTHUBUPOBAHHBIM YIJIEM U yCTPONMCTBOM

MPOTUBOra3a; MOJyuyeHue, coOMpaHue, pacllo3HaBaHME M H3yYeHUE CBOMICTB
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YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAueCTBEHHBIX peakIuii Ha KapOoHaT- u
CUJIMKAT-UOHbl W HW3yYEHUE IMPU3HAKOB HX IMPOTEKAHUSA; O3HAKOMIIEHUE C
NMPOAYKIMEH CUJIMKATHON MNPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaskHelmne HeMeTalabl M UX COSIMHCHUSDY

Mertamisl U UX COCAUHCHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM MX
nonoxenuss B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoenus aromoB. CTpoeHne MeTauioB. Meraindeckas CBsA3b U
METaJJIMYECKasl ~KpUCTALIMYECKass pemérka. OJJIEKTPOXUMHUUYECKUN  psj
HaIPsDKEHUN METaJJIOB

32

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0mMe criocoObl MOITyYeHUs
MetaiioB. [loHsATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriiaBsl (CTalb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIILICHHOCTH

3.3

[[lenounble MeTaiubl: MojokeHue B llepuognueckoil cUCTEME XHMHUYECKHUX
anemeHntoB /.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HAaXOXKJICHUE B MPUPOJE.
Ouznyeckue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kamwus). OKCUJIbI U
TUAPOKCUIABI HATpUsd W KajluAi. HpI/IMeHCHI/Ie IICJIIOYHBIX MCTAJUIOB U HUX
COCIMHEHMI

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMH: TOJIOKEHHE B
[Tepuoanueckont cucreme xumuueckux 3semeHToB [[.M. Menaeneesa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B npupoje. PU3NYecKue M XMMHYECKHE CBOMCTBA
Marfusi ¥ Kaiblusl. BakHellme coequHEHUs Kalmblus (OKCHI, THIPOKCHUI,
conn). JKEcTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxeHue B Ilepuonnueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aToMa; HaxoXXJAE€HUE B npupojae. OPusndyeckue u
XHUMHUYECKHE CBOWCTBA aTOMUHMSI. AMGDOTEpHBIE CBOICTBA OKCHUA U THIPOKCHUIA
AITFOMUHUA

3.6

Keneszo: nonoxenne B [lepuoanveckoi cucreme Xumuyeckux snemeHTon .M.
MenneneeBa; CTpoeHHE aToMma; HaxokaeHwe B mpupoje. dusmyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, runpokcunbl u conu xenesa(ll) m
xene3a(Ill), ux cocras, CBOMCTBA U IOTyYEeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMi METAJJIOB U CILJIAaBOB,
X (pU3NYECKMMH CBOMCTBAMH; M3yU€HHUE PEe3yIbTaTOB KOPPO3UH METAJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHOCTeH
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B3aMMO/ICHCTBUS OKCH/IA KAJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB); HCCIIEIOBAHNE CBOMCTB XKECTKOW BOJBI; MIPOIIECCa TOPEHUS
Kele3a B KUCIIOpoae (BO3MOXKHO UCTIOJIb30BaHUE BUIEOMATEPHAIIOB); TPU3HAKOB
MPOTEKAHUS KAYECTBCHHBIX PEAKIMi HA WOHBI (MarHus, KalbIUs, aFOMUAHUS,
nuHka, sxenesa(Il) u sxenesza(Ill), menu(Il); HaGmroneHME U ONTMCaHUE MPOIIECCOB
OKpAaIlllMBaHUsl IUJIJAMCHH WOHAMHU HATpUs, Kalus W Kalublus (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
THIPOKCHUIA ATIOMUHHUS M THAPOKCHIA IUHKA; PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHele MeTaibl U

WX COCTUHEHHSD)

XuMus u OKpYyJKarouiaga cpeaa

4.1

HoBeie maTepuanbl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOM
JKU3HU 4YesioBeKa. XUMHUs U 3710poBbhe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObiTy. [lepBasg moMoms Mpu XUMHUYECKHUX OKOrax M
OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOrMYECKOM I'PaMOTHOCTH. XMMHUYECKOE 3arpsiI3HEHNE OKpY Karollen
cpensl IIJIK. Ponp XxuMuum B penieHuH 3Konoruueckux npobdiuem. Ilpupoansie
UCTOYHHUKH YTJIEBOJIOPOJIOB (Yroib, MPUPOAHBIA Ta3, He(Tb),
MPOIYKTHI UX IEPepabOTKU, UX POJIb B OBITY M MPOMBILIUIEHHOCTH
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XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pas3li0B MaTepHUaoB (CTEKJIO, CIIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepUaIb)
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IPOBEPSIEMBIE HA OI'D 110 XUMWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpoBepPsieMOro
TpedOBaHUs

IIpoBepsiemblie TPpeOOBaHMS K NIPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOT0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TI03HABA€MOCTH SIBJICHHUHU npupoanl, IIOHHMAHUEC 00BEKTUBHOMI
3HAYUMOCTH OCHOB XHMHYECKOM HAayYKH Kak obactu COBpPCMCHHOI'O
CCTCCTBO3HAHN, KOMIIOHCHTA O6H.I€I7I KYJbTYpPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTBa;
IIOHUMAHHUE MECTAa XUMHHU CPCIU NPYTIUX €CTCCTBCHHLIX HAYK

1.2

0 HAYYHbIX MCETOJAAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAaxX HCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHNYCCKHUX peaxunﬁ; YMCHUC HCIIOJIB30BAaTh MOACIN JJIA
00BACHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccoHaTbHOMN AESITEIBHOCTH, CBA3AaHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHKCHHUSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oyayiiel mpoeccCuOHaIbHOMN IeATeIIbHOCTH
U c/enaTh OCO3HAHHBIM BHIOOP XUMHUHU Kak MPO(UIBLHOrO mnpenMeTa
TIpH [IepeX0/ie Ha YPOBEHb CPeIHEro o0IIero oopazoBaHus

BnaneHHe CHUCTEMOM XMMMYECKUX 3HAHUHU U YMCHHUEC TMPUMCHATH
CUCTEMY XUMHNYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

BAKHEWIIIME XWMHUUYECKHE TMOHATHUS: XHMHUYECKHH SJIEMEHT, aToM,
MOJIEKYJa, BEIIEeCTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJAHOPOJHAsI CMECh, OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJISApHAs Macca, MOJSPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpemHsisi), XUMHYECKas
peaKknusda, peakuuu COCAWMHCHUA, PCAKIUKU Pa3IOKCHUA, PCaKIUn
3aMeIeHus], Peakiuu oOMeHa, TEerioBol 3(PpQeKT peakiuu, 3K30- U
OHAOTEPMHUYCCKUEC PEAKIMU, PACTBOP, MACCOBasA AOJA XHUMHYECCKOI'O
3JI€MEHTA B COEIMHEHUH, MacCOBas J0JIs U MPOLEHTHAsA KOHLIEHTPALUs
BEIIECTBA B PACTBOPE, SAPO aTOMa, FJIEKTPOHHBIN CJIOM aTOMa, aTOMHAas
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opOuTanp, paaMyc aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBA3b, MIEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HENOJIIpHAs
KOBAJICHTHAsE  CBS3b, MOHHAs  CBA3b, METAJUIMYECKAas  CBS3b,
KpUCTaJlJIM4ecKasi pemérka (aTOMHas, HWOHHAs, MeTalJIn4yecKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHUOH, 3JIEKTPOJIUT M HENIEKTPOJIMT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMEHa,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  OKHUCIUTENb  H
BOCCTAHOBUTENb, OKHUCICHHME U  BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH,
CKOpPOCTb XMMHUYECKOM peakuuu, karamusarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

22

OCHOBOTIOJIATAONINE 3aKOHBI XWMHUHU: 3aKOH COXPAHCHHSI MAacChl,
nepuoanyeckuid  3akoH JI.M. MenneneeBa, 3aKOH TIOCTOSHCTBA
COCTaBa, 3aKOH ABOTapO

23

TCOpHUH XHMUHU: ATOMHO-MOIJICKYJIAIpHAsA TCOpu:, TCOpUAa
3JICKTpOJH/ITI/I‘ICCKOﬁ JUucconuanmu

Bnagenne ocHoBamu XHUMHAYECKOH I'paMOTHOCTH, BKJTIOYAIOIIICH

3.1

yMEHHE NMPaBUIbHO HUCIIOJIb30BATh N3YUYEHHBIE BEILIECTBA U MaTepUaIbl
(B TOM 4HMCIIe MUHEPAJIbHbIE YI00pEHHS, METAIIJIBI U CIUIABbI, TPOIYKTHI
nepepaboTKU  MPUPOJHBIX HCTOYHUKOB  YIJIEBOAOPOJOB  (yIi,
OpPUPOJHOro Trasza, HedpTH) B OBITY, CEJIBCKOM XO3siiCTBE, Ha
MIPOU3BOJICTBE U IOHNMaHUE 3HAUYEHUs )KUPOB, OEIIKOB, YIJIEBOIOB IS
OpraHM3Ma 4eJOBEKa, YMEHHUE IPOTHO3MPOBATH BIMSHUE BEIIECTB U
XMMHUYECKHUX IPOLIECCOB Ha OPraHU3M YEJIOBEKAa U OKPYKAIOILyrO
IIPUPOJHYIO Cpeny

32

YMEHHME HHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUAMH JPYTUX
y4eOHBIX TPEAMETOB

3.3

HaJM4ue OMbITa paboThl ¢ Pa3IMYHBIMU HMCTOYHUKAMU MHYOpPMaLUU
o XMMUU (Hay4yHas ¥ HAy4YHO-TIOMYJSIpHAas JIUTEpaTypa, CIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO O CHUBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
IMpEBpPALICHUAX u MMPAKTUHYICCKOM IIPUMCHCHUHA n YMCHUEC
HCIIOJIB30BaTh €€ I PCIICHU A y‘-IC6HO-l'IO3HaBaTeHBHLIX 3aga4

Brnagenne ocHOBaMH HOHSITHMHOIO afnrapara u CHUMBOJUYCCKOT'O
A3bIKA XUMHH JJIs1 COCTaBJICHUA (bOpMYJ'I HEOPTraHUYCCKUX BCUICCTB,
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YpPaBHEHUN  XMUMHUYECKHUX  pEaKIMi; OCHOBAMH  XHMHYECKOU
HomeHknarypsl (IUPAC u TpuBnaibHOM)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B [leproanueckoit
CUCTEME€ C YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHsS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIee YuciIo
JNIEKTPOHOB), pACHpPEIECICHUEM DJEKTPOHOB [0 HHEPreTUUYEeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAIHS U KBNS
[IpencraBienue o NepUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
JMIEMEHTOB (paguyc aTroMa, JJIEKTPOOTPHUIATENBLHOCTH), MPOCTHIX U
6 CIIOKHBIX BEIIECTB OT IMOJIOKEeHHs 3yeMeHToB B [lepuomumueckoit
cuctemMe (B MaJblXx IMEpPHOJaX ©  TJIABHBIX
MOArPYIIax) 1 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMeHnue knaccupuIpoBaTh:
7.1 XUMHYECKHE DIIEMEHTHI
7.2 HEOpraHMYeCKHE BEIIeCTBA
7.3 XUMHYECKHE PEAKLIUU
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh U CTEMEHb OKHUCICHHUS XHUMHUYECKUX DIIEMEHTOB, 3aps
HOHA
8.2 BUJT XMUMHUYECKOH CBS3M M THUI KPUCTAUTUYECKOW CTPYKTYphl B
COCIMHEHUSIX
8.3 XapakTep CpeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh GU3NYECKUE U XMMHUECKHE CBOWCTBA!
MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJI, TrpaduT, anmas,
9.1 KpeMHHH, a3oT, Qocdop, cepa, XJiop, HATpWi, KaJluld, MarHuw,
KaJIbITMH, A TFOMUHHM, KEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIC MX BOJHBIX pACTBOPOB (BOJ/Ia, aMMHAK,
XJIOPOBOJIOPO/, CEPOBOOPOA, OKCUABI U TUAPOKCHIBI MeTauioB [-1TA
rpynn, amomunus, menu (II), umuka, sxenesa (II u 1), oxcumbr
9.2 yraepoaa (I u IV), kpemuus (IV), azora u dpocdopa (IIl u V), cepor
(IV m VI), cepaucras, cepHas, a30THCTas, a30THa,
(dbocdopHas, yroiapHas, KpeMHUEBAsI KUCIOTA M UX COJIN)
9.3 MPOTHO3UPOBATh M  XapaKTepU30BaThb  CBOMCTBA  BEIIECTB B
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3aBHUCHUMOCTH OT MX COCTaBa M CTPOCHHS, NMPUMEHEHHE BEILIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BOBMOXXHOCTh IPOTEKAHUS XUMHUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

10 YMeHue cocTaBisITh MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHUS PEAKLIMM, B
TOM YHCJIE:
10.1 peakuii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA
10.3 WUTIOCTPUPYIOUIMX ~ XMMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIAaCCOB
(Tpymi) HEOPraHUYECKHUX BEIIECTB
10.4 MIOATBEPIKIAIOLINX FEHETUUECKYIO B3aUMOCBS3b MEXK/1y HUMHU
11 YMeHue BBIYUCIATH (IPOBOJUTH PACUEThI):
11.1 OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILIECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOT'O 3JIEMEHTA B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
11.4 [0 ypaBHEHUSM XHWMHUYECKUX PpEaKIUHd U HaAXOAUTh KOJIMYECTBO
BellecTBa, 00BEM M MacCy peareHTOB UM MPOJAYKTOB pEaKIu1
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMM METOJJaMH HAy4HOT0 MTO3HaHUs (HaO0IeHIE, U3MEPEHHE,
HKCHEPUMEHT, MOJICIMPOBAHNUE) TP U3YUECHUH BEIIECTB U XUMUYECKUX
12.1 SBJIIGHUH; yMeHue c¢opMyIupoBaTh MpodiaemMy H
IIPEJIOKUTD ITYTH €€ PELLICHUS
12.2 Oe30macHOil pabOThl ¢ XMMHUYECKHMMH BELIECTBAMH, XHMHUYECKOH
MOCY/I0M U J1abOpaTOpPHBIM 000PYIOBAHHEM
npaBujiaMy 0€30MaCHOT0 OOPAIIEHUSI C BEIIECTBAMH, UCIIOIB3YEMBIMHU
B MOBCEIHEBHON JKU3HU, IPAaBUJIAMHU MTOBEICHUS B LIEISIX COCpEKEHUS
30POBBSI M OKPYJKAIOWIEW NPUPOAHOW Cpelbl; IOHMMAaHHE Bpeaa
12.3 (omacHOCTH) BO3JEHCTBHSI Ha HMBBIE OPraHU3MBI OIpPENEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPEIOTBPALIEHHUS] UX BPEIHOTO
BO3JIEHCTBUSA
13 Hanuune npakTHMYeCKMX HABBIKOB IJIAHUPOBAHUS M OCYLIECTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 M3y4eHHUE U ONHCaHHe (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHUE

C (1)I/I3I/I‘ICCKI/IMI/I n XUMHYCCKUMH SIBJICHUSIMH, OIIBbITHI,
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WUTIOCTPUPYIOLINE MPU3HAKU POTEKAHUS XUMUYECKUX peakuit

132

U3y4eHHe CIIOCO00B pa3eneHus cMecel

133

[IOJly4YEHHE KHUCIOpOJa M H3Y4YEHHUE €ro CBOMCTB; IOJIyu€HHE
BOZIOPOJIa ¥ U3yUYEHHUE €T0 CBOICTB; MOJIYUYEHHE YIIIEKUCIIOro ra3a u
M3Yy4YEHHUE €ro CBOMCTB; MOJYyUYEeHUE aMMHUAKa U U3YYCHHUE €r0 CBOMCTB

13.4

MIPUTOTOBIIEHUE PACTBOPOB C OMNpPENeNEHHOW MaccoBOW  Aonei
pacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHHE WHIMKAaTOPOB (;makmyca, METHJIOpaHKa u
(dbenondTanenHa) 1y ONPEACICHUS XapaKTepa Cpellbl B pacTBOpax
KHCJIOT U ILEJI0OYEN

13.6

HCCIEAOBAHUE W OINMCAaHHWE CBOMCTB HEOPraHWYECKHX BEIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHE B3AUMOAECHCTBUS KHCIOT C METAIIJIaMH,
OKCHJAMU  METAUIOB,  PAacTBOPUMBIMM U  HEPAaCTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJY4YEHUE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHUE OJHOTO MeTajyla JpyrMM U3 pacTBopa  COJIM;
uccieIoBaHle aM(OTEPHBIX CBOWCTB THJAPOKCHJIOB ATIOMUHHUS U
LIMHKA

13.7

pelIeHne SKCIepUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COECTUHEHUI; «INEKTPOIUTHYECKAS
Juccouuanusay; «BaxHeHiine HeMETalIbl M HUX COCIUHEHU;
«Baxaenne MeTaliIbl ¥ UX COSTUHEHMS))

13.8

XUMHUYECKHE  OKCIEPHUMEHTBI,  WJUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHHUs PEaKIii MOHHOTO OOMEHa; KadeCTBEHHBIE PEaKIWW Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBL XJIOPUA-, OpPOMHI-,
noau-, cyiabdart-, pochar-, kapOoHAT-, CUITMKAT-aHUOHBI, THIPOKCHI-
MOHBI, KATUOHBI aMMOHMS, MarHus, Kajblius, aIIOMUHMS,

xenesa (2+) u xenesa (3+), menu (2+), MHKa

14

Ywmenue:

14.1

OpEaACTAaBIATL  PC3YyJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcIIbCTB, Fpa(l)I/IKOB u Ta6.]'H/II_I U BBIBIISITH OMIITUPHUYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAJILHO Ha6J'II-OlIaeMI)IMI/I XUMHWYCCKUMUAU
SIBIICHUSIMU U TIPOIIECCAMHU, MPOUCXOIAIINMH B MaKpO- U1 MUKPOMUPE,
OOBSCHSITH MPUYNHBI MHOTOOOPa3Hs BEIIECTB
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INHEPEYEHD 3JIEMEHTOB COAEPX KXAHUS, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COIePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecH. CrIocoObI pa3iesieHus: CMecei

1.2

ATOMBI M MOIJICKYIJIBI. Xumuyeckne dyeMeHThl. CHMBONBI  XUMHYECKHX
9JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEOICCTBA.

1.3

Xumnueckas popmyna. BaaeHTHOCT, aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTerneHb
OKUCJICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas goas XUMHYECKOT0 dJIEMEHTA
B COCIMHCHUHN

1.5

KommgectBo BemectBa. Mok, MosipHass Macca. MoOJSIpHBI 00BEM Ta30B.
B3aumocBs3b KOJIMYECTBa, MACCHI U YUCIIA CTPYKTYPHBIX €MHHUII BEIIECTBA

1.6

duznyeckne W XUMHYCCKHE SBJICHUSI. XHUMHYCCKAs peakuusg u eé IIPpU3HAKH.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

[Mepuognueckuii 3akoH u Ilepuognueckas cUCTeMa XMMHYECKHUX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB

2.1

[Iepnonnueckuit 3akoH. [lepuoanueckas cucrema XuMu4deckux anemeHTos [1.1.
Menpeneesa. Ilepuoas! u rpynmnel. U3HYECKUN CMBICI MOPSAAKOBOIO HOMEpA,
HOMEPOB MEPHUOJA U TPYNIIbI AJIEMEHTA

22

Crpoenune atomMoB. CocTaB aTOMHBIX siaep. M3oronsl. DnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[Tepnonnueckoii cucremst J1.11. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublus (pagdyca aTOMOB, DJJIEKTPOOTPUIIATEIBHOCTH,
METAUTNYECKHUX U HEMETAUTMYECKUX CBOMCTB) U UX COCIMHEHUM B COOTBETCTBUU
C TMOJIOKEHHEM »JJeMeHTOB B Ilepumommueckoil cucreme u

CTPOEHUEM HX aTOMOB

CtpoeHue BeniecTra

3.1

Xumuueckass cBa3b. KoBaneHTHass (mojsipHass W HEMOJISIpHAsl)  CBSI3b.
DJIIEKTPOOTPULIATETILHOCTh XUMHUYECKUX 3JIEMEHTOB. HNounas CBSI3b.
Merannuueckas cBSI3b




32

Tunsl  KpUCTANIMUECKUX  peIIETOK (aroMHas, MOHHAs, METAJUINYecKast),
3aBUCUMOCTDb CBOMCTB BEILECTBA OT THUIA KPUCTALINYECKOM PEIIETKU W BHUAA
XMMHYECKOH CBSI3H

Baxuelimme npeAaCcTaBUTENM HEOPraHMYECKHX BewecTB. Hemeramel m ux
COEIMHEHUS. MeTaJlIbl U UX COCAUHEHMS

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHH: OKCHIOB
(conmeobpa3syromire: OCHOBHBIC, KHCIIOTHBIE, aM()OTEPHBIC) U HECOJICOOPa3YIOIIIHE;
OCHOBAaHUM (mménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoaconepkamme M OECKUCIOPOAHBIC, OJIHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@OuU3MYEeCKUE M XMMHYECKHE CBOWMCTBA MPOCTBIX  BEUIECTB-HEMETAILIOB:
BOZOPOJa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

43

dusznyeckue M XHMHYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHA,
HaTpusd, Kajlusd, Mardivisd W KajJbLUdA, aJIIOMHUHUA, KECJIC3a. SHGKTpOXI/IMI/ILIeCKI/Iﬁ
o) i HaHpH)KeHI/Iﬁ MCTaIJIOB

44

dusznueckue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETaJLIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBAa OKCUAOB HemeTayioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJIIIOB

4.6

Xumuueckue cBorcTBa okcuaoB: metaminoB IA-IIIA rpynm, nunka, meau(Il) un
xenesa(Il, ). [Tomydyenne okCUaI0B METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHUIIOB (Ha MpUMeEpe
THJIPOKCUAOB  alIOMHHHUA, JKene3a, IuHKa). [lodydeHue ocHOBaHMH U
aM(}OTEepHBIX THAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOTHON, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (HochOpHOU, KPEeMHHEBOH, yrospbHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucnor

4.9

OO6mume xuMUYECKHE CBOMCTBA cpeaHux coneil. [lomyuenue conmeit

4.10

[Monydenue, coOupaHue, pacrlo3HaBaHUE BOJOPOJA, KHCIOPOJIa, aMMHAKa,
YIJIEKUCIIOTO ra3a B JabopaTopuu

4.11

[Tonyuenne aMMmmaka, CEpHOM M a30THOM KHUCIOT B MPOMBINIIEHHOCTH. OO0IIme
CMOCOOBI MOTYYECHUSI METAILIIOB
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4.12

I'enernueckas cBA3b MCXKIY KilaCCaMU HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHUYECKUE PEAKLIUU

5.1

Knaccudukanus XuMHUECKUX PEeaKUUi 10 Pa3InYHbIM MPU3HAKAM: IO YUCIY U
COCTaBy Y4YacTBYIOLIMX B pEaKIMHU BEHIECTB, IO TEIIOBOMY 3(]dexTy, mo
HU3MEHEHHUIO CTENIEHEH OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB

52

TennoBoi 3G HeKT XUMUIECKON peakiiy, TEPMOXUMUYECKHE ypaBHEHUS. DK30-
Y HJI0TEPMUYECKUE peakluu. TepMOXUMUUYECKUE YPABHEHHUS

53

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIUTEIIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHHUA u BOCCTaHOBJICHUSI. BJ'ICKTPOHHHﬁ OanaHc
OKHCIINTEILHOBOCCTAaHOBUTCIIHHOM pCaknuun

54

TCOPI/IH BHGKTPOHHTHHSCKOﬁ Jucconnuanuu. KaTI/IOHLI, AHHUOHBI. :‘)HCKTpOJ'II/ITBI n
HEOJICKTPOJIUTHI. CunbHbBIC U Cl1a0bIe SJICKTPOJINTHI. CreneHb Jucconuanuu

55

Peakuum moHHOrO OOMEHa. YCIIOBHS NMPOTEKAHUS PEaKIUid MOHHOTO OOMEHA,
MIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIUI

XHUMHMS U OKpYyXKarolas cpeaa

6.1

BewectBa u marepuansl B IIOBCEJIHEBHOM JKHM3HM 4YelloBeKa. besomacHoe
HCIIOJIb30BAHNE BELIECTB U XMMHUYECKUX peakiuil B jaboparopuu U OBITY.
IIepBas momMoILb NP XUMUYECKUX 0XKOTaX U OTPABIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpy’Karolled  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeaOTBPALLCHHS
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITAK). Ponp xumuum B
pelIeHNH D3KOJOIMYECKHX MpoOsieM. YCHIeHHEe MapHUKOBOTO 3(QeKTa,
paspyllIeHUe 030HOBOTO CI0s

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COEIUHEHUH B
ObITYy, MEIWLMHE, IMPOMBIIIJIEHHOCTH M CelbCKOM Xo3saicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX COeAMHEHUH. [IoHsATHE O KOPPO3UH METAIJIOB, OCHOBHbBIE
CMOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble MCTOYHHMKHU YTJIEBOJAOPOJOB (Yrojb, HPUPOIHBIM Ta3, He(Th),
MPOAYKTHI MX HepepaboTKu (OEH3HMH), UX POJIb B OBITY U MPOMBIIIIIEHHOCTH

6.5

[TepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriepoza (MeTaH, 3TaH, THJICH, alleTUJICH, dTAHOJ, TJIMIEPHH, YKCYCHAsI KHCIIOTA).
[TonsiTHE 0 OMONTOTMYECKU BaKHBIX BEIIECTBAX: KUPAX, OEIKAX, YTIeBOJaX — H UX
POJIH B )KU3HU YETOBEKa
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PacuéTrr:

7.1 o GpopMysiaM XUMHUYECKUX COCTUHCHUN
7.2 Macchl (MacCOBOM) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUAM
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YYEBHO-METOJNYECKOE

OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

. ["abpuensn O. C. «Xumus. 8 kinacc. ba3zoBelil ypOBEHbY.
. ["abpuensn O. C. «Xumus. 9 knacc. ba3zoBblil ypOBEHbY.

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

. O. H. SctpeboBa «Iloypounbie pa3pabOTKH 110 XUMHUHU: 8-1 Ki1acc:
kK YMK O. C. I'abpuensna. ®I'OCy.

. O. H. fcrpeboBa «Iloypounsie pa3pabOTKH 1O XUMHH. 9 Ki1accy.
. «Xumus. 8 knacc. TeXHOIOrnueckue KapTbl YPOKOB IO
yueonuky O. C. ['abpuensiHay.

. «Xumus. 9 Knacc: TEXHOJOTHYECKHE KAPTHl YPOKOB IO

yueOHuky O. C. I'abpuensina» (aBropsl H. H. ITunsHukosa, H. B.
NBanoga, O. I'. JIa0una).
. O. C. I'abpuemnsn, C. A. CnankoB «Xumus. 8-9 knacc.
[TpumepHbIe pabodne mporpaMmbD).
HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
e «Poccuiickas anekTpoHHas mkoay (resh.edu.ru/subject/29/)
o SKnacey (yaklass.ru)
o «lIudpooit 06pazoBaTeIbHBI KOHTCHT
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