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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma 1o XMMUM Ha ypOBEHb OCHOBHOI'O OOIIETr0 00pa3oBaHus
MOY «I'MIMHA3US No58» pa3zpaboTaHa ¢ MOMOIIBIO KOHCTPYKTOpa padodmx
nporpamm (https://edso0.ru/) B cooTBeTCTBUH ¢ TPeOOBAHUSIMMU:

« ®enepanibHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHHH B
Poccniickon @enepanumy;

o IPHUKa3a MUHUCTEPCTBA 0OpazoBanus u Hayku PD ot 17.12.2010 r. Ne 1897
«O06 ytBepxaeHMH (emepaTbHOrO  TOCYJAapCTBEHHOTO  00pa3oBaTENbHOTO
CTaHJIapTa OCHOBHOTO OOIIET0 00pa30BaHuUs»;

o henepasibHOM ~ O00pa3oBaTEIbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus,  YTBEPKJICHHOM  TpHKa3oM  MUHHUCTEPCTBA  MPOCBEIICHMUS
Poccutiickoit @enepanuu ot 18 mas 2023 r Ne 370;

o MpuKaza MuHHCTEpCTBA mpocBelleHus Pocculickori @Penepauuu  OT
22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsinka opraHuzaiuu U OCYIIECTBICHUS
o0pa3oBaTeNbHOM  JIEATENTBHOCTH IO  OCHOBHBIM  00I1€00pa3oBaTeIbHBIM
nporpamMmamM — oOpa30oBaTeIbHBIM MPOrpaMMaM HA4aJlbHOTO OOIIEro, OCHOBHOTO
00111er0 U cpeTHero 0011ero 00pa3oBaHus»;

o CII 2.4.3648-20 «CaHUTapHO-3MIUJIEMUOJTIOTHYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCIHUTAHUS M OOyYECHUS, OTAbIXa U O3JOPOBIICHHS JeTed U
MOJIOAEXHW», YTBEPKACHHBIX MMOCTAHOBIECHHEM TIJIABHOIO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATHBBI M TpeOOBaHUS K
oOecrieueHut0 0e30MacHOCTH W (W) OE3BpETHOCTH JJisi 4YellioBeka (aKTOpoOB
Cpellbl OOMTaHUs», YTBEPKACHHBIX TOCTAHOBIIEHUEM TJIaBHOTO CAHUTApPHOI'O Bpaya
oT 28.01.2021 Ne 2;

« Konnenmuu npernogaBanusa xuMuu B Poccurickoit denepanuu;

e yueOHOTO IJIaHAa OCHOBHOTrO oOmiero oo6pazoBanuss MOY «I'MMHA3UA
No58» (B crpykrype OOIT OOO;

« paboueil nporpammsl Boctiutanuss MOY « MUMHA3USA Ne58» (B cTpykType
OOII O0O0).

[Iporpamma 1mo XuMuu [Oa€T MOPEACTABICHUE O LENsAX, OOLIEH CcTpaTeruu
OoOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE IIPEIMETHOE COJZIEpKaHUE,
MpeayCcMaTPUBAET pACIpEleiIeHUe €ro Mo KilaccaMm MW CTPYKTYPUPOBAaHUE 10
pazzenaMm M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHBIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XUMHUU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
porpaMMbl HA YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUs, a Takke TpeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUEHUs MPEMETa U OCHOBHBIX



https://edsoo.ru/

BUJIOB Y4EOHO-TTO3HABATENILHON JEATEbHOCTH O0O0yYaroumerocs IO OCBOCHHIO
y4eOHOTO COIeP KAHUA.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOy4aronierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BaXKHYIO
poJib UTparoT (POopMUpPYEMbIEe XHMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
PHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yueHune Xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPHI JITYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMHUpOBaHWE MBINUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW  JIESITEIIBHOCTH,
HKCIIEPUMEHTAJIbHBIX UM HCCIIEOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rPaMOTHOCTH 00yJarOIIuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCSI.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHH OOECIEYMBAIOTCS CHElU(pUKON
collepKaHusi  yd4eOHOTrO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJIanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare eé
pPa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUH XUMHH, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuto. Coaep:kaHue CKIIAIbIBAECTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuuu. OO0e 5TU CHUCTEMBbI CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOHN CBSI3H;

— TpenacTaBieHUd 00 AIEKTPOIUTHYECKOW UCCOIMAIIMU BEIIECTB B
pacTBopax.



TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKU
TIOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHsS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TMOIYYCHHS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWS B Hayke. M3ydeHune XWMUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHMM W3 paHee H3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxaroluid MUupy,
«buoinorus. 57 kinacce» U «PuU3nKa. 7 KIaccy.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAaHWS TP HW3YYCHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHHUU TpaBWJI OE30MAaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMs BaKHOE
3HauEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MPUOOIICHUE
OOy4Jarommxcss K CaMOCTOSTEILHOM TO3HABATENHLHON JEATEIHbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHNIO 00YHAOIITUMUCS
OMbITa PA3HOOOPA3HOM JEATEILHOCTH, MO3HAHUS U CAMOIMO3HAHUSI, KITHOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld QyHKIHMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
IPAaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyUYECHHUH
XUMUHU, TPUMEHSATh WX TPHU PEIICHUH MpoOJeM B TOBCEAHEBHON >XHM3HU U
TPYAOBOU IEATEIBHOCTH;



— (QopmupoBaHue y o0Oyyarommxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA M HANPABICHHOCTH NAJTbHEUIIErO
oOy4JeHwUS.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tenma u BemectBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAsi Macca. MaccoBasi 10Ji1 XUMHUECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHHs. Kiaccudukaius
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiIaMu paboThl B TaOOpAaTOPUU H
npuémMamMu oOpallieHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
bus3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAlMsI BOAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) sIBJICHUM, HAOII0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,



B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meau (11) mpu HarpeBaHuM, B3aMMOCHCTBHE kele3a ¢ pacTBopoM coyi meau (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTHWLISALUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Ba:kHeiilmue npeacTaBuTe I HEOPTAHNYECKUX BeLIECTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenne kucnopoaa. CrocoObl
NOJIYYEHHUs] KUCIopoAa B JabOpaTOpuM W IPOMBINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALNS KHCIOPO/a.

TernoBodt »hdEKT XUMHUUECKOW peakluy, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bomgopoaa B
npupoae, GU3MYECKHEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacd€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B MpUpOZi€ U B KU3HU uesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojieoOpasyromiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIe) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
cBOMCTBa OKCHOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudpukauuss oCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
ITonydyenue KUCIIOT.

Cosu. Homenknatypa coseil. @U3M4ECKue U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KaUuEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, MTOIYYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
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B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (mokapa), O3HAKOMJIEHHE C o00pasllaMH OKCUIOB U
ONKCAaHUE HX CBOWCTB, MOJYy4Y€HHE, COOMpaHUE, pacHO3HaBaHHE W H3yUYCHUE
CBOMCTB BOJOpoOJaa (rOpeHHe), B3aumMoeHcTBrEe Bojgopoaa ¢ okcugaoM meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHUSI BEIECTB C
pa3IUYHOM pPACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C  OINPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHUE  BHJEOMATEpPHAJIOB),
UCCJIEIOBAaHUE O0pa3l0OB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOII0/IeHUE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzydyeHue B3aumozeiictBus okcuga menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETajulaMHu, peakluuil HeUTpalu3aldy, MOJYYEHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajlla JPYTMM W3 pacTBOpa COJIM, PEIICHUE
HKCHEPUMEHTAIBHBIX 33/lad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYEeCKUX
COCIVHEHUI.

Iepuoanuecknii 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBA3b.
OxucANTEeTIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[Tepunoanueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas u  JiIuHHOMNepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJiokeHuto B [lepunoanueckoii cucreme Jl. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyInaM U Nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoit CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHass (TOJIsipHAsT W HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUs K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
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Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJPOKCUJA IIMHKAa C pPAacTBOpaMU KHUCJIOT M IIEJOYEd, MPOBEICHHUE OIMBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pasoKeHUsl, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@u3nka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs © HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
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BIUSIIOIINE Ha CKOPOCTh XHMHUYECKOW pPEaKUUh U TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLUH,  JJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIMH. CocraBieHue  ypaBHEHHIt
OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKUUid C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBHS MPOTEKaHUSI PEAKIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JCHCTBUS pa3iIMuYHbIX (AKTOPOB, MCCIEAOBAHUE DIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COJIeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJEO MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuWid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUS), Paclo3HaBaHUE HEOPraHUUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHeHU

OOmiast xapakTepucTHkKa rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeo4amMH). XJIIOPOBOAOPOI.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3UUeCKue W XHUMHYECKHE CBOMCTBa (00mIME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,

9



JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxneHue ceppl u €€ COCOIUHEHHN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, paCHpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHUUECKOE 3arpsi3HEHUE OKPYKarollel cpebl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosryuenue. Mcnons3oBanue GpocdaToB B KaUYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAM(UKALIMK, PACHPOCTPAHEHHE B MpUPOAE, (U3UUYECKUE U XHUMHYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHbBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YriIeBoJax — U UX
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHuss o0
okcunie kpemaus (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B TIPOMBIIIJIEHHOCTH. BaxHeline CTpouTeIbHbIE MaTepHaibl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIUHEHUI (BO3MOXXHO UCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJICHHE C O00pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUEeCTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJeHHEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUYCCKUMHU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCINUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOITydYeHUE,
coOupaHue, pacrno3HaBaHUE U H3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclo3HABaHUE U W3YUYCHHE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTayibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocOOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounbie MeTauibl: TookeHue B Ileproanueckoil cucTeMe XMMUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe MIeIOYHBIX METALIOB U HUX
COEJIMHEHUM.
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[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnonumueckon cucreme xuMuueckux sineMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Prusndeckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHHIA: TI0JI0kEeHUE B [lepnonndeckoi cucreMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIEeHHME B npupone. Pusndeckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3JEMEHTOB J1.
N. MenneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJECHCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
VICCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, MPOLECCA TOPEHMS JKEIE3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHHWE  BUICOMATEpPHUAJIOB), NPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KaiblUs, aJIIOMUHUS, LIMHKA, JKEJIe3a
(1) u xene3a (1), memu (11), HaOMrOIEHNE U OMEICAaHUE MPOIECCOB OKPAIINBAHUS
IUIAMEHH HWOHAMM HATpUsl, Kalusd U KajblMs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB MIPOKCHIA aTOMUHUS
Y TUAPOKCUJIA LIUHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33a4 o TeMe «Baxkueiiune
METaJUIbl U X COCAUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM XHU3HM YEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyKaroleh cpenbl (MpeaenbHas IomycThuMast
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B pemeHnn 3KoI0ruueckux
po0Iem.

Xumuueckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu
Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
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MOHSITUM, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOII0CHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HM3MEPEHUE, MOJICb, SBJICHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusuka: marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYTIPOBOJHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KpUCTATINYECKas
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rtuapocdepa, MHUHEpaATbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUN H
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBHOCTh, CTEICHb OKHCIICHUS, XWMHUYECKas
peakiusi, KiacCu(pUKAIMs PEaKIUi: Peakiiud COSTUHEHUS, PEAKIIUU PA3IIOKCHHUSI,
peakiMy 3aMeIleHUs, peakIuu OOMEHa, SK30- U DSHIAOTEPMUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MacCOBasl 0
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MPUMEHSTh 3TU NOHATHS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICII0JIb30BATh XUMHUUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIEHUS (DOPMYJI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEIIIECTB K OMNpPEACIEHHOMY KJIacCy COeAMHEHUMN 1o GopmyiiaM, BUJI XUMHUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHAsI) B HEOPTaHUYECKUX COCIUHCHUSIX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona [I. WM. Mengeneena:
JEMOHCTPUPOBATh  [OHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosiokeHusi B [lepuoaunueckoil cucreme, 3aKOHOB
COXPAaHEHHS] MacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
Y4E€HUS, 3aKOHAa ABOTAIpO;

¢ ONMCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy llepuognueckon
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynmna)» u «modounas moarpymnma (b-rpymma)», Maneie U OONBITNE TEPUOIBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble wuMerTcs B Tabnuine «llepuoanueckas
cucremMa xumudecknx dnemeHtoB JI. WM. MeHnaeneeBa» € YHCIOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACIPEICTICHUE UX T10 JICKTPOHHBIM CIIOSIM);
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e KJTACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeroBoMy 3G (heKTy);

e XapaKTEepPU30BaTh (OIMHUCHIBATh) OOIIHME XHMHUYECKHME CBOMCTBAa BEIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPXKAAsl OMNUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAaHUS XWMHYECKHUX NPEBPALICHUN B Pa3JIMYHBIX
YCIOBUSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (QOopMyJe COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakuuu;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO--CJICICTBEHHBIX CBA3€d — IS M3Y4YEHUS CBOWMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbI MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (peabHbII U MBICJICHHBIN);

e CJICJIOBAThH MPaBUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
000pyZOBaHUEM, a TaKXe MpaBUJIaM OOpalleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYCHUIO U COOUpaHUIO Tra3000pa3HbIX BEHIECTB (BOJAOPOJAa U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBIO HWHANKATOPOB
(;takmyc, dheHondTanient, METUIOPAHXK U JPYTHUE).

K xonIity oOyuenus B 9 kijiacce mpeIMeTHbIE PE3yJIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX TMOHATHUM: XUMHYECKUM
AIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas peakius, XUMUYECKas CBS3b, TEIJIOBOM A(DQEeKT peaxiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOIMAIMS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
pEaKiuu, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIEHHUE,
aloTponus, aM(OTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICGHTHAs, WOHHA,
METAJJIMYECKas), KPUCTAJUIMYECKasl pEelIETKa, KOPPO3Usl METaIoOB, CIUIABHI,
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CKOPOCTb XHMHMYECKOM PEAKLHH, NPEeAesbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA U
MIPUMEHSTH 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYJII BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEJAMHEHHM 1o ¢dopmyiaM, BHJI XUMHUYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
COCIMHEHUM, TUIT KPUCTAJNIMUECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cmbica llepuommueckoro 3akona JI. WM. Mengeneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OONbpIIME TEPUOJbl, COOTHOCUTH OO0O3HAUEHHS, KOTOpbIE HMEIOTCA B
NEePUOJIMYECKON TaONHIE, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacripeieJieHue UX MO AJEKTPOHHBIM CJI0SIM), OOBACHATH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B Mpeiesiax MaJbIX MePUOI0B
Y TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TEeIIOBOMY J(dekTy, Mo U3MEHEHUIO CTEMEeHEW OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME M CHeHUPUISCKUEe XHUMHYECKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

 COCTABJISITh YPABHEHHUS DJIEKTPOJIUTHUECKON AUCCOIUALINNA KUCIOT, IEI0YEH
W COJIe, TOJIHBbIE W COKpAIEHHbIE YpaBHEHUs pEaKIUid HOHHOTO OOMEHa,
YpPaBHEHUSI PEaKUui, MOJATBEPKIAIOMINX CYIIECTBOBAHHE TI'€HETUYECKOW CBSI3U
MEK]ly BELIECTBAMU Pa3JIMUHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HMX CTPOCHHS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILICHUIA B Pa3JIUYHBIX YCIOBUSX;

e BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
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JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU
peaxImmy;

e cOOJIIO/IaTh MpaBUJIa MOJIB30BAHUS XUMUYECKON NOCYI0M U J1ab0paTOPHBIM
00OpyZOBaHUEM, a TaK)Ke MpaBUja OOpaIIeHUsI C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLIUSAMU TIO BBIMOJHEHUIO J1a00OPATOPHBIX XUMHUYECKHX OIIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3IUYHbBIX
BEIIIECTB: PACIO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynpdaT-, TUIAPOKCUA-UOHBI, KATUOHBI AMMOHHMS W HOHBI
U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPaX HEOPTaHMYECKUX
BEIIIECTB;

o IPUMEHSATH OCHOBHBIE OTEPAIIUN MBICIUTEIBLHON NEATEIHbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHUE, O0000IIEHHE, CHUCTEMAaTU3allUi0, BbBISBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBA3EH — JJI U3yYEHUsS] CBOMCTB BEILIECTB U XUMUUECKUX PEaKIIUH,

€CTECTBEHHO-HAyYHbIC  METOJbI TO3HAaHWS —  HAONIOZIeHHWEe, HW3MEpEHue,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PeanbHbIA U MBICIICHHBIN).
TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC
KonuyecTBo yacos DJIEKTPOHHbIE
HaumenoBanue
Ne Ipakrnue  (uHppoBbIe)
pa3esioB U TeM KonTpoabsn
n/n Bcero CKHe o0pa3oBaTte/ibHbIE
NpOrpamMMel bie padoThI
padoTsbI pecypcsl
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
Xumust —
Ba)KHAs 00J1aCTh
€CTECTBO3HAHHUS U bubmmorexa [IOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPAKTUYECKON 37¢
JESATEIBHOCTH —
YesioBeKa
BemecTtBa n bu6anoreka LIOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f418
peaknuu 37¢
Hroro mo pazneny 20
Pa3nea 2. BaxkHeiimme npeacTaBuTe/ Il HEOPraHHYECKUX BeleCTB
Boznayx. bubnmnoreka [JOK
2.1 Kucnopog. 6 https://m.edsoo.ru/7f418
[Toustue 00 37c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKCHIax
Bonopoa.Ilonsitu bubnunoreka LIOK

2.2 € 0 KACJI0Tax U 8 https://m.edsoo.ru/7f418
COJIAX 37¢
Bona. PacTBopsl. bubnunorexa LIOK

2.3 ITousitue 06 5 1 https://m.edsoo.ru/7f418
OCHOBaHHUSIX 37c
OcHOBHEIE
CIIACCE] bu6nmoreka [IOK

2.4 11 1 https://m.edsoo.ru/7f418
HEOPTraHUYECKHUX 37¢
COETUHEHUN —

Uroro mo pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguueckas cucrema XuMmu4yeckux 3jemMeHToB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYeCKasl CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE PEAKIUH

[Tepuoanueckuii
3aKOH H
Ilepnonuueckas
bubnunoreka LIOK
31  orereme 7 https://m.edso0.ru/7f418
XUMHYECKUX 37¢
anemenToB /l. 1. o
Menpene-ega.
CrpoeHue aToma
XuMu4decKas
CBSI3b. bubmmoteka IIOK
3.2 OKHCIIUTEITBHO- 8 1 https://m.edsoo.ru/7f418
BOCCTaHOBHUTEIbH 37¢c
bIC PCAKITUU
bu6nmorexa LIOK
Wtoro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6nmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO
ITPOI'PAMME
9 KJIACC
Ne HaumenoBanue = KoimyecTBo 4acoB DJICKTPOHHBIE
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

n/m | pa3iejoB M TeM IIpakTuye (uudpossbie)
KonTpoasn
NpoOrpamMmbl Bcero CKHe o0pa3oBaTejibHbIE
ble padoThI
padoTbI pecypchl
Pa3nea 1. BemecTBo H XuMH4YecKkHe peakiun
[ToBTOpEHME M
yriy0aeHue bubnnorexka [HOK
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszenoB Kypca 8 636
KJIacca
OCHOBHEIE
3aKOHOMEPHOCTHU Eubmorexa ITOK
1.2 p 4 https://m.edsoo.ru/7f41a
XUMHAYECKAX
o 636
peakiuit
DIEKTPOJIMTHYECK
as TUCCOLHAIIHS. bu6mmoreka [IOK
1.3 Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a
peakuunu B 636
pacTBopax
Utoro no pazneny 17
Pasznea 2. HemeTaayibl 1 UX cOeAMHEHUS
O6mas
XapaKTEPUCTHKA
CHMIECKIX bu6mmoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a
sieMeHTOB VIIA-
636
TPYTIIIHL
T"ajorensl
O6mas
XapaKTePUCTHKA
S — bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
sieMeHTOB VIA- 636
rpynnsl. Cepa u T
e€ coeJUHEHUS
O6mmas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.3 351eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
dochop n ux
COEIUHEHNS
2.4 O6mas 8 1 2 bu6mmoreka [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTEePUCTHKA
XUMHUYECKUX
snemeHToB IVA-
rpynmnsl. YTriaeposa
Y KPEMHUM U UX
COETMHEHUS

https://m.edsoo.ru/7f41a
636

Uroro mo pazneny 25

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

OOurue cBoicTBa bubmorexa [IOK

3.1 4 https://m.edsoo.ru/7f41a
METAJIIIOB

636

Baxwnetimue bubmuorexa [JOK

3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a
COCOUHEHUS 636

Utoro no pazneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemecTtBa n
4.1 Marepuaibl B 3
KU3HU YeJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Utoro no pazneny 3
bubnunoreka LIOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6

OBIIEE

KOJIMYECTBO 68

YACOB IIO

ITPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Vuebnuk. ABrop "abpuensa O.C. Cepust Jlunus YMK O. C. INabpuensaa. Xumus (8-9)
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