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HOACHUTEJBbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOil pabouell mNporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PaA3BUTHS OOYYAIOMIMXCS CPEACTBAMHU y4eOHOrO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbBHOCTh ~ M3YYEHUS] XUMHHM C  Y4E€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Yy4€OHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaloIIerocs MO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIYKUT OCHOBOW [JIi (POPMHPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM yCTOWYMBOI'O Pa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB WX CAMOCTOSTEIbHOW y4yeOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOT'O MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4arOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMUU Ha ONpEAEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XUMUHU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 MPUHUUIY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUU aTOMA U XUMUYECKOM CBA3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpPYroMy, BBIMONHSASA (YHKIUU OOBSICHEHHS W MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOM NpPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAHHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUH XHUMHM MPOUCXOAUT (POPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKHUX PeaKiuii, B (OpMHUPOBAHUH W PAa3BUTHUHU TO3HABATEIHHBIX YMEHHUHA U
UX TPUMEHEHWHW B Yy4eOHO-TO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaronuxcss K CaMOCTOSITEIbHOW IMO3HABATEIBHON JEATENBHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OTBITa Pa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMITETEHIIMI), WMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, WCIOJIb3Yysl 3HAHUS W ONBIT, MOJYYEHHBIE TMPU HU3yYECHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecoo0pa3Horo TMOBEAEHUS B OBITY M TPYJAOBOM JACATEILHOCTH B IEJAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIECYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIS U HANpPaBIEHHOCTH IajbHEHIIEro
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE ObYUEHUASA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
Crioco0sbI pa3jieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA CcocTaBa BemiecTB. (OTHocHTeNbHAass aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOHN MOCYA0#, MpaBuwiiaMu padoThl B J1abopaTopuu 1
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUSI BOABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKaJIWBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIIOTHI C XJIOPHIOM Oapusi, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJEHHUE W  ONKHCaHUuE  pPE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. HaxokaeHue kuciaopoja B Tpupoje, (U3NYECKHE U XUMUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3(pdeKT XUMHUYECKOW peakIuu, TEPMOXUMHUYECKUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3MYECKHe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 10714 BELIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3zyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHWMiA. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieil. @U3M4YECKUE U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaecTeue Bomopona ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
uzydyeHue B3aumojercTBusi okcuna menu (ll) ¢ pacTBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjla JAPYTMM U3 PacTBOpPA COJIH, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

[Hepuoagnueckuit 3axkoH u Ilepuoamuyeckas cucremMa XHUMHYECKHUX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METAJLIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtembl xumuueckux 3iemMeHToB J[. M. MenneneeBa. [lepuobl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoii cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 FPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaMHM KHUCIOT M IIENOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHaliiu3, CHHTE3, KiIacCu(UKalUs, TEePUOJAUIHOCTh, HaOJIOICHHE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras, (U3NYeCKue BETUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jJdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEW OKUCICHHSI XUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [loHaTHe 0 TOMOTE€HHBIX U TeTePOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU pEaKUuru. CocraBnenue YpaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XUMHU4ecKkoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconuranuu. KauecTBeHHbIE peakii Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCHUMOCTU CKOPOCTU XMUMHUYECKOM peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  NPOTEKaHWs]  peakluuMid HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAaYECTBEHHBIX pEaKkIUid HAa HOHBI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHE CBOMCTBA Ha M[pUMEpe  XJopa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWCTBa cepbl. CepoBOMOpOA, CTpOCHUE, (PU3MUYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYYEHHUsSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €0 MPEJOTBPAIICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKUE CBOMCTBA, oJdyyeHue 1 npuMeHenue. Conu aMMOHMUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KAa4eCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duzmueckne M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKUCIEHUsA.  YTJepol,  aUIOTPOIHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MIPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HMCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOIAHBIA Tra3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOIYy4YE€HUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobiempl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl u €€ coeAuHEHMsIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJI0JieHuEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (DU3HUECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUS U (ochaT-uoH U M3yyeHUEe MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIIEHUE ASKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B Ilepuomuueckor cucreme xumuueckux diemeHToB [l U.
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBI TMONTydeHUs: MeTayioB. [loHATHE O KOppO3UM METaUIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXKJIEHHUE B TPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, ctpoeHune
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJroMUHUI: TIOJIO)KEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXKIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOWMCTBaMH, U3YYEHHE PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOYKHO  HCIIOJB30BAaHHUE  BHUJIEOMATEpPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpusl, Kajdusl W KaJibliMs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuanbsl B NOBCEAHEBHOM KU3HM 4elNOBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOMYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, mpixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIBHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUsl OCTUTAIOTCS B XOJ€ OOydeHUs
XMMUU B €IUHCTBE y4eOHOW M BOCIUTATEIHHON JEATEIILHOCTH B COOTBETCTBHH C TPAJAMIMOHHBIMUA POCCHUCKAMHU
COLMOKYJIBTYPHBIMA W JIYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOINECTBE MNpaBWIaMH M HOPMaMHU
TIOBE/ICHHS U CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COIIMATM3AIIUH 00 yJaroIuXCsl.

JIMYHOCTHBIE PE3YNBTAaThl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS CHCTEMOW ITO3UTHUBHBIX
IICHHOCTHBIX OPUEHTAIIMIA U PaCIINPEHUE OIBITA JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) NIaTpHOTHYECKOTO BOCTIMTAHMS .

IICHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIICAMIO, TIOHUMaHHS
3HAYCHUS] XMMHYECKOW HAyKH B KH3HH COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIIAJETh JIOCTOBEPHOW MH(pOpMAIHEH O
TIEPEIOBBIX JOCTIKEHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpPa M OOIIECTBA;

2) rPaKIaAHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COIUATLHBIX HOPMAX U MPaBUIIaX MEKIUYHOCTHBIX OTHOIICHUN B KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIIC0BATEILCKOM, TBOPUECKON M JPYrUX BUAAX JCATCILHOCTH,
TOTOBHOCTH K pa3sHOOOpPa3HOW COBMECTHOHM MJEATENIbHOCTH TIPU BBHIMOJHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3ajad,
BBITTOJIHEHHH XUMHUYECKUX OJKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAHHIO U
B3aMMOITOMOIIIM B TPOIECCE ITOH y4eOHOH IeaTeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHHE W IMOCTYNKH CBOHX
TOBApUIIEH C MO3UIIUK HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCIIE/ICTBUI MTOCTYITKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHYECKHE MPEICTABICHUs] O BEUIECTBE M XUMHUYECKOW PEAaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE OCHOBY JUISI TOHUMAHHS CYITHOCTH HAYYHOW KapTHHBI MUPA, TPEACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPHUPOBI, B3aUMOCBS3SAX YEIOBEKa C MPUPOIHON CPENoi, O POJIH XMMHUU B
MIO3HAHUH STUX 3aKOHOMEPHOCTEH;



TO3HaBaTeNbHBIC MOTHBBI, HANPABJICHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUH 10 XUMUU, HEOOXOIUMBIC AJII OOBSICHEHHUSI
HaOJIIOIaeMbIX TMPOIECCOB U SIBIICHHM, IMO3HABATENbHOW, MH(GOPMAIIMOHHONW M YUTATEIbCKOW KYIBTYpbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIbHONW PAa0OTHI C Y4EOHBIMH TEKCTaMM, CHPAaBOYHOW JMTEPATypOl, AOCTYNHBIMH TEXHUYECKHUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHUI0O M TIO3HAHUIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CamMo00pa30BaHUIO,
INPOEKTHOM M HCCIIEeI0BAaTEIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YpPOBHS OOy4YeHHs B
JlaabHEHNIIeM;

4) hpopMHUpPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTH >KW3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha 3JI0POBBIH 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUNA U HEMPUITHE BPEIHBIX NPUBBIYEK (YIMOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTHU COOJIIOICHUS MpaBmil 0€30MacHOCTH MpU OOpalleHny ¢ XMMHYECKUMHU BEUIECTBAMH B OBITY U peasibHOMN
KU3HU;

5) Tpy/A0BOT0 BOCIIUTAHMS:

UHTEpEC K MPAaKTUYECKOMY M3YYEHMIO Mpodeccuil U Tpyna pa3iuyHOro poja, YBaXKeHHE K TPYAy U pe3yjbTaTam
TPYAOBOH AESITENbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHsS MPEIMETHBIX 3HAHWW MO XWMHH, OCO3HAHHBIN BHIOOD
WHIUBHUIYAJIbHON TPaeKTOPUH MPOJOIDKEHUST 00pa3oBaHUS C Y4ETOM JHMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTenHON MpodeccuoHaIbHON NEeSATENFHOCTH M Pa3BUTUS HEOOXOIUMBIX
YMEHU, TOTOBHOCTh a/IallTUPOBATHCA B MPO(ECCHOHATIBHOM cpesie;

6) IK0JIOrH4eCKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11eT1eco00pa3HOe OTHOIIEHUE K MPUPO/IC KaK NCTOUYHUKY KM3HHU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBaHUS,
NOHMMaHUE IIEHHOCTH 3JI0pOBOr0 M 0€30MacHOro obOpas3a »KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢u3nYecKoMy M TCUXUYECKOMY 370pPOBbIO, OCO3HAaHHE ILIEHHOCTH COOJIOJEHHs MpaBui O€30MacHOro MOBEACHUS MpPH
paboTe ¢ BelecTBamMu, a TAKXKE B CUTYAIHsIX, YIPOKAIOIINUX 37J0POBBIO M KU3HU JIIO/ICH;

CIOCOOHOCTH TNPHUMEHATh 3HAHUS, IOJy4yaeMble NPH HM3YYECHUHM XHMUH, IJIs peIIeHHs 3a/1ad, CBS3aHHBIX C
OKpY>Kaloled MNPUPOAHON Cpemoil, Ui TMOBBIIMICHUS YPOBHS JKOJOTHUECKOM KyJIbTYphl, OCO3HAaHHS TJ100aJIbHOrO
XapakTepa HKOJOTMYECKUX MpoOJeM M MyTell MX PelIeHHs] MOCPEACTBOM METOJOB XMMHUH, SKOJIOTMYECKOTO MBIIIJICHHS,
YMEHHS PYKOBOJCTBOBATHCSA UM B MTO3HABATEIbHON, KOMMYHUKATUBHOM M COIIMATBLHON MTPAKTHKE.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

B coctaBe MeTanpeMeTHBIX pe3y/IbTaTOB BBIACIAIOT 3HAYMMBbIE JUIs1 (POPMUPOBAHMSI MUPOBO33PEHUS OOILEHAYUHBIE
NOHATHUSA (3aKOH, TEOpUsl, IPUHLUI, TUIIOTe3a, (aKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JPYTO€.), KOTOPBIE HUCIIOIb3YIOTCS
B €CTECTBEHHO-HAy4YHBIX YYEOHBIX MpEAMETaX M MO3BOJSIOT Ha OCHOBE 3HAHUM W3 ATUX MNpeaMETOB (HOPMHPOBATH
Ipe/ICTaBlIeHHEe O UENOCTHOM HayyHOM KapTUHE MHUpa, M YHUBEpCalbHble Yy4yeOHbIE JEHUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATUBHbIE, PETYJIATUBHbIE), KOTOpble oOecrneunBaroT (HOpPMHpPOBAHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAaHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU AESITEIbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

ba3oBble jlornuecKkue 1eicTBUA:

YMEHHUS HCIIOIb30BaTh IMPUEMBI JIOTUYECKOTO MBILUICHHS IPU OCBOCHHUM 3HAHUM: PACKPBIBATH CMBICI XHMHUYECKHUX
HNOHATUHN (BBIAEIATh MX XapaKTE€pHbIE NPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH IOHSATUSMH), HCIIOIb30BaTh
HOHSTHUSL JUIsl OOBSICHEHMSI OTAENbHBIX (DAaKTOB W SIBICHM, BbIOMpATh OCHOBaHUS M KPUTEPUHU IS Kiaccuukauuu
XUMHMYECKHUX BEIIECTB M XUMHUYECKHMX pEaKlUi, YCTaHaBIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YU€HHUs, CTPOUTH JIOTUYECKHE pPACCYXJIEHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, [0 AHAJOIHMM), J€NaTh BBIBOABI U
3aKJIFOYECHUS;

yMEHHUE MPUMEHATh B MIPOLIECCE TO3HAHUS MOHTHS (IPEIMETHBIE M METANPEAMETHBIE), CUMBOJIINYECKHE (3HAKOBBIEC)
MOJIENH, UCHOJIb3yEMblE B XUMHH, IPEOOpPa3OBbIBATh LIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJEIbHbIE NPEIACTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJ 3JIEMEHTa), XUMHuYecKas (opmysia M ypaBHEHHE XUMHUYECKOW pEaKIUH — MpPU PELICHUU
y4e0OHO-TI03HABATENbHBIX 33/1a4, C YYETOM 3THX MOJENIbHBIX NPEICTABICHUMN BBISBIIATh U XapaKTEPU30BATh CYLIECTBEHHbIE
NPU3HAKK M3Yy4a€MbIX OOBEKTOB — XMMHUYECKHUX BEHIECTB U XUMHMUYECKUX PEaKLUW, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEYUS B U3Y4aEMBIX IIPOLECCAX U SBJICHUSAX.

ba3oBble ucciaenoBare/ibCKie AeHCTBHSA

YMEHHE HCIO0JI30BaTh [IOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA NIO3HAHUS, 4 TAKXKE B KAU€CTBE OCHOBBI 1A
(opMUPOBaHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKJIEHUH;

npuoOpeTeHre ONbITa MO IUIAHMPOBAHUIO, OPraHU3alUU U IMPOBEIEHUI0 YUYEHHYECKHX SKCIIEPUMEHTOB, YMEHUE
HaOJI0JaTh 32 XOA0M IPOIECcca, CAMOCTOATEIBHO MTPOrHO3UPOBATH €0 Pe3yNbTat, (GOPMyIUPOBATH 0OOOIIEHUS U BHIBOIBI
1O pe3ynbTaTaM NPOBEAEHHOTO ONbITA, UCCIEI0OBAHNUS, COCTABIIATH OTYET O MPOJIETaHHON padoTe.



Pa0ora ¢ unpopmanueii:

yMEHHUE BbIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IMPEACTABICHUS,
NOJy4aeMYI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIONYJISIPHAS JIMTEPATypa XHMHYECKOTO COAEPKAHUSA, CIPABOYHBIE
nocobusi, pecypcsl UHTEpHETA), KPUTHYECKH OLIEHUBATH MPOTUBOPEYMBYIO U HEJOCTOBEPHYIO HH(OPMALUIO;

yMEHUE TPHUMEHSTh pa3ju4yHble METO/Abl U 3alpoChl MPU IMOUCKE M OTOOpe MH(MOPMAIMU U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOJIMMBIX JUIsI BBITIOJIHEHUSI YU€OHBIX U NTO3HABATENbHBIX 33/1a4 ONpPeAeIEHHOr0 TUIlA, IPUOOPETEHHUE OIbITA
B 00JaCTH HUCHOJb30BaHUS HH(OPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJaJCHUE KYJIbTYpOW AaKTHUBHOTO
UCIIOJIb30BaHUSl PA3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTUMalbHYIO (OpPMY HpeaCTaBICHUS
uHbOpMaINM U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMU CXE€MaMu, IMarpaMMamu, ApyruMu hopmamu rpa@uku
1 UX KOMOMHAIIUSIMU,

YMEHHUE HUCIIONb30BAaTh U aHAIM3UPOBATH B MPOLIECCE YUEOHOM U UCCIEI0BATENBCKON AESITENILHOCTH HH(POPMALIUIO O
BJIMSTHUU TTPOMBIIIIEHHOCTH, CEJIbCKOT0 X0341CTBa M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH NPUPOIHON CPeIbl.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XO€ AUAIOra U (UJK) JUCKYCCUH) TIO CYIIECTBY 00CYKIaeMON TeMbI, (POPMYIHPOBATH
CBOM MPEJI0KEHNS OTHOCUTEIBHO BBINOIHEHUS IPEIJI0KEHHON 3a/1a4u;

YMEHUS MPEJICTABIATh MOJIyYeHHbIE PE3YNIbTAaThl IO3HABATEIBHOMN JIEATEIbHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
JIeNIaTh TMPE3CHTALUI0 PE3yJbTATOB BBIMOJHEHUS XUMHUYECKOrO JKCIEepUMeEHTa (JabopaTOPHOro OmbITa, J1abopaTopHOU
paboThI IO UCCIIETOBAHHIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUS Y4YEOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I103HABAaTEIIbHOW M HCCIEI0BATENbCKON
NEATENbHOCTA TPU PEIICHWH BO3HUKAIOMIMX MpOoOJIeM Ha OCHOBE y4€ra OOLIMX HMHTEPECOB M COIIACOBAHMS MO3ULIUN
(oOcyxneHusi, 0OOMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUMN, ONpeiesIeHue KPUTEPUEB
10 OLICHKE Ka4€CTBAa BBIMOJIHEHHOW Pa0dOThI U Jpyrue).

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITENBHO OMNPENENATh LEIU AEATEIbHOCTH, TUIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIMPOBATH U IPHU
HEOOXOJIMMOCTH KOPPEKTUPOBAThH CBOIO JACSATEIILHOCTD, BEIOUpATh Haubosee 3PGeKTUBHbIE CIIOCOOBI pElIeHUsT YUeOHBIX U
NO3HABATEIbHBIX 3a/1a4, CAMOCTOSITENBHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIM aaropuT™M AEUCTBUI NpuU
BBINIOJIHEHUH 3a/IaHUM C YYETOM MOTYyYEHUSI HOBBIX 3HAHUH 00 U3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIUSAX, OLIEHUBATh



COOTBETCTBHE TIOJYUYEHHOI'0 pe3yJibTaTa 3asBJICHHOM 1EeNH, YMEHUE HCIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI,
[peaaracMble B YCIOBHH 3aaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTENIbHOIO COJEP>KAHMS, YCTAaHOBJIEHHOI'O JaHHOMU
dbenepanbHOl paboueil mporpamMMol, BBIICISIOT: OCBOSCHHBIE OOYUYarONIUMHUCS Hay4dHbIC 3HAHUS, YMEHHSI U CIIOCOOBI
necTBUi, cienuduyeckue Juisi IpeaMeTHON 00JacTi «XUMHS», BUJbI AEATEILHOCTH M0 MOJYYEHUIO HOBOTO 3HAHUS, €TO0
UHTEpIpeTalnu, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHsIX.

K koHiy 00y4yeHus B 8 kiacce npeMeTHbIE PE3YJIbTATHl HA 0A30BOM YPOBHE JAOKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD
y 00Yy4aroImuxcsi yMEHUN:

e PaCKpbIBAaTh CMBICJI OCHOBHBIX XMMHUYECKHUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, ITPOCTOE BEIIECTBO,
CIIO)KHOE BEILECTBO, CMECh (OJHOPOAHAS M HEOJAHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTENIbHAs AaTOMHas U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBasi J0Ji1 XUMUYECKOIO AJIEMEHTa B
COCAMHEHUH, MOJIAPHBIA OOBEM, OKCHJA, KHUCIIOTa, OCHOBAHME, COJb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKMCIICHUS, XMMHUYECKas peakius, KIacCU(PUKALUs peakUui: peakluu COEIUHEHMs, peakLUuu pa3ioKeHHUs,
pEeaKlMH 3aMEIIECHUs, PEaKUUU OOMEHa, 3K30- M SHIAOTEPMUYECKUE PEAKLUHU, TEIUIOBON 3(PPeKT peakuuu, sapo
aToOMa, AJIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTallb, PaNYC aTOMa, XUMUYECKas CBsI3b, MOJISIPHASA U HETIOSpHAS
KOBaJICHTHAasl CBs3b, MOHHAs CBs3b, MOH, KAaTUOH, aHMOH, PacTBOp, MaccoBas J0Jid BeuliecTBa (IpOLEHTHas
KOHIICHTPAIHs) B paCTBOPE;

 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHATUN U IPUMEHSAThH 3TH MOHATHS IPU ONTMCAHUU BEUIECTB
Y UX IIPEBpALCHUN;

* MCII0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JJIsl COCTABJIEHUS (pOPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEaKLn;

e OTIPEJICNIATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEMEHb OKHCIICHUS 3JEMEHTOB B
OMHAPHBIX COEAUHEHUSX, MPUHAJJICKHOCTh BEIIECTB K ONpPeNeIEHHOMY KJIacCy COEIMHEHHI 1o ¢opMmyiiaM, BUJ
XMUMHUYECKOM CBSI3U (KOBAJIEHTHAs! U HOHHAsI) B HEOPIraHUYECKUX COCAUHEHUSAX;

e packpbiBaTh cMbIch Ileprnogudeckoro 3akona . M. MenneneeBa: A€MOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HMX MHojoxeHus B Ilepmonuueckoid cucteme, 3aKOHOB
COXPAaHEHMs MacChl BEILIECTB, IOCTOSTHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOT'O YUE€HHUsI, 3aKOHA ABOTaJipo;



e OITUCHIBATh U XapaKTepHU30BaTh TaOIMYHYIO GopMy Ileproanyeckoli CUCTEMbI XUMUYECKHUX JJIEMEHTOB: pa3jiMyaTh
MOHSATHS «JIaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie v OoJbliive TEPUOIBI,
COOTHOCHUTH 0003HAYEHUS, KOTOpBIE UMetoTcs B Ta0uile «[lepuonnueckas cucrema xumMmudeckux snemeHTos Jl. U.
MeHnpeneeBa» ¢ YACTOBBIMH XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB | 3apsij sSapa,
o0I1Iee YHUCIIO 3JICKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIUPOBATh XMUMHYECKUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (M0 YUCIy U
COCTaBY yYaCTBYIOIIHUX B PEAKIIUU BEIECTB, MO TETIOBOMY d(DdeKTy);

e XapaKTEepPH30BaTh (OIMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKIas
OIHMCaHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUN;

e IPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOIO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIEHUN B PA3INIHBIX YCIOBUSX;

 BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYISIPHYI0O W MOJIIPHYIO MAacCChl BEIIECTB, MAaCCOBYIO JOJIO XHUMHUUYECKOTO
AJIEMEHTA 1Mo (PopMylie COSIMHEHHSI, MACCOBYIO JIOJIO0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU PEaKIUH;

e IPUMEHATH OCHOBHBIC OIEPAIMA MBICIIUTEIBHON NEATEIPHOCTH — aHal3 W CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHUCTEMaTHU3alNI0, KIAacCU(DHUKAIINIO, BBIIBIICHUE MPUUMHHO--CICACTBEHHBIX CBS3CH — ISl M3y4YEHUS CBOMCTB
BEIIECTB W XUMHUYECKHUX pEaKIUH, €CTECTBEHHO-HAyYHBbI€ METOJbl TO3HAaHUS — HaOII0/IeHuEe, H3MEpPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

e CIICZIOBATh MPaBUJIaM TOJB30BAHUS XUMHUYCCKOW TOCYJA0W M J1abOpaTOpHBIM OOOPYIOBAaHHUEM, a TAKXKE MpPaBHIIAM
oOpallleHHsI C BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX
OIBITOB TIO TOJYYEHUI0O U COOMPAHMIO Ta3000pa3HBIX BeElIeCTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONpPEACTEHHON MAaCCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHUE
DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYECH M KHCIOT C TOMOIIBIO HWHAMKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHXK U APYyTrue).

K koniry o0y4yeHust B 9 kjacce npeaMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JOKHBI OTpaXkaTh CHOPMUPOBAHHOCTD

y 00y4aroIuXxcsi yMEHUI:



e PACKpBIBAaTh CMbICI OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH,
IIPOCTOE  BEIIECTBO, CIIO)KHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHUS,
XMUMHUYECKas peaklusi, XUMUYecKass CBs3b, TEIUIOBOM J(PQEeKT peakiuu, MOJib, MOJSPHBIH 00BEM, pacTBOp,
AIIEKTPOIUTBI, HEIIEKTPOIUTHI, ANEKTPOIUTHUYECKAss JUCCOLMALMS, PEAaKIMKW HOHHOIO0 OOMEHa, KaTajau3arop,
XUMHYECKOE PaBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIE PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH,
OKHCIIUTEINb, BOCCTAHOBUTENb, OKMCIEHHUE M BOCCTAHOBJICHHE, AJJIOTPONHUs, aM(OTEpPHOCTb, XUMHUUECKasI CBA3b
(KOBaJICHTHAs, MOHHAs, METAJUNINYecKas), KpUCTAJUIMYECKasi PEIIETKA, KOPPO3Hsl METAJIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOHN peakiuu, npeaenbHo nonycrumast konnentpauus [1IJIK Bemecta;

 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX ITOHATUN U IPUMEHSATh 3TH MOHATHS IPU ONIMCAHUU BELIECTB
Y UX MPEBPALICHUN;

* MICIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIsl COCTABIEHUs (JOPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUH;

e ONIPENIETATh BaJEHTHOCTh U CTENEHb OKHUCICHHS XMMUYECKHUX 3JIEMEHTOB B COEJMHEHHUSX Pa3IMYHOIO COCTaBa,
NPUHAUIEKHOCTh BEUIECTB K OINPENENEHHOMY KIAcCy COEIMHEHUH 1o (opMmynaM, BHUJ XHMUYECKON CBSI3U
(KoBaJIeHTHasl, MOHHAs, METaNINYeCcKasi) B HEOPraHMUYECKUX COEAMHEHUSX, 3aps]] HOHA 110 XUMUYECKOU Gopmyre,
XapakTep Cpeapl B BOJHBIX pPACTBOpPAaX HEOPraHMYECKUX COENMHEHHM, TUIN KPUCTAJUIMYECKOW pElETKU
KOHKPETHOI'O BEUIECTBA;

e packpbIBaTh cMbIch llepuogudeckoro 3akona J[. . MenneneeBa u JEMOHCTPUPOBATh €r0 IOHUMAHUE: ONIMCHIBATh U
XapakTepu3oBaTh Tabnu4yHyro ¢opmy llepuoanueckoil cUCTEMbl XUMUYECKHX 3JIEMEHTOB: Pa3InyaTh MOHITHS
«rnaBHas noarpynna (A-rpymma)» U «mnobouHas noarpynna (b-rpynma)», Maneie ¥ OOJbIIME TEPHOIBL,
COOTHOCUTH O0O3HAYE€HUs, KOTOPbIE MMEIOTCS B IMEPUOJMYECKON TaliHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sApa, 00lee YUCIIO AIEKTPOHOB U pacIpeiesIeHue UX
IO DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUN B Mpeeiax MajblX NEPUOAOB U IIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

e KJIACCU(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUYECKHE peakuuu (IO YUCIYy U
COCTaBy YYAacTBYIOIUMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3(P(EKTy, MO HM3MEHEHHUIO CTENEHEH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB);



e XapaKTepU30BaTh (OMUCHIBATH) OOIIME M CIENU(DUIECKUE XUMUYECKHE CBONCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOJITBEPXkKAasi ONMUCAHWE MPUMEpPAMU MOJIEKYJSIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMHUYECKUX
peaKkuuii;

¢ COCTABIIAATh YPAaBHEHUS SJEKTPOIUTHUECKON AMCCOIMAIIMM KHUCIOT, MIENOYeH M COJel, MOJNHbIE M COKpAaIIEHHbIE
YpaBHEHUSI PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii, MOATBEP KIAIOIINX CYIIECTBOBAHHUE T€HETHUECKON
CBSI3U MEX/1y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO
OaslaHCca ATUX pEaKIIMii;

* IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH MPOTEKAHMUS XUMHUYECKHX
NpEBpAIICHUN B Pa3IMUHBIX YCIOBHSIX;

 BBIYHCIISITh OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0 XHMHYECKOTO
aJieMeHTa 1o (Gpopmysie cCoeTUHEHUs, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO YPABHEHHIO
XUMHUYECKOMN peaKinu;

e COOIOZaTh TMpaBMJIA MOJB30BAHUS XMMHUYECKOM MOCYAOW M JaOOpPaTOpHBIM O0OOpYJOBaHHMEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX
OIIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEHIECTB (AMMHAKa U YTIEKUCIOro rasa);

* IPOBOJIUTh PEAKIMH, IMOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM XJopua-, OpomMua-, Moaua-, kKapOoHart-, docdar-, CUIMKAT-, CyIbdaT-, TUAPOKCHUI-UOHBI, KATHOHBI
aAMMOHUS ¥ MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHX BEIIECTB;

o IPUMEHITh OCHOBHBIC OINEpAIlMi MBICIUTEILHON NEeATEIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 00OOIICHHE,
CHCTEMAaTHU3AaLIMIO, BBISBICHUE PUYNHHO-CIIEICTBEHHBIX CBA3EH — /ISl U3yUEHUsI CBOMCTB BEUIECTB U XUMUUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE METOAbl MO3HAHUS — HAOII0JEeHNE, U3MEPEHHE, MOJCIUPOBAHNUE, IKCIIEPUMEHT
(peanbHbBIN U MBICJIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC



KoauuecTBo 4acoB

Ne HanmenoBanue pa3iesnoB u DJIeKTPOHHBIE (U (POBHIE)
KonTtposabHbie IIpakTHyeckune
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3gen 1. [lepBoHayaibHble XMMHYECKHE MOHATHS
Xumust — BaxkHas 00J7acTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK

' MIPaKTUYECKON JEeATEIbHOCTH https://m.edso0.ru/7f41837c

YeJIoBeKa

12 BemecTBa 1 XUMHUECKHE 15 1 bubmuorexa [IOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB
21 Bosnyx. Kucnopon. Ilonsitue 5 bu6numorexa LIOK

' 00 okcumax https://m.edso0.ru/7f41837¢
99 Bonopoa.llonstue o kucnorax 8 1 bub6mmorexa [IOK

' U COJIsIX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bubmuorexa [IOK

' OCHOBAHHSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [IOK

' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c

Hroro o pasueny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux yiemeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKknuu

3.1

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bu6nmoreka [IOK
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

XUMHYECKHuX 3yeMeHToB [I. 1.
MenneneeBa. CtpoeHue aroma

Xumudeckasl CBs3b.

32 | Owncmmemsso- ; S—
BOCCTAaHOBUTCIIBHBIC PCAKIINHN
Hiroro no paszey 15 i sisoo TS T
PesepBHOE BpeMms 3 buGimorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KVIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabubie | IlpakTuueckue (mucpp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoTsbI
pecypcbl
Pa3pen 1. BemecTBo M XMMH4ecKHe peaknuu
11 [ToBTOpeHME U yriyOieHHe 3HAHUN 5 1 bu6nmnoreka [IOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLHALIHSL. 8 1 1 bu6nnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO6mras XxapakTepUCTUKa XUMHIECKUX 4 1 bubnmoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorera [IOK
' PYHIEL 2P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop u ux 7 1 bubmmorera LOK
' PyIHIBL ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO01mmas XxapakTepucTUKa XUMUIECKIX
24 anemeHToB |V A-rpynmel. Yriaepoa u 8 1 2 bubmmorexa [IOK
' . PYIIHIEL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



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

Hroro o pasueny 25
Pa3nen 3. Merajiibl M X COeAMHEHHU S
. but6mmoreka [IOK
31 Obumpe cBolCTEa MTAILIOR 4 https://m.eds00.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakuetimie MeTalisl ¥ UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HH YeJI0BEKA 3 bubmorexa HOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KonuuecTBo yacoB JJIeKTPOHHBIE
uudpoBbie
Nem/m | Tema ypoka Kourtponbubie | IlpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
[IpenmeT xumuu. Pois XuMUM B )KU3HU
yeJjioBeKa. Telia U BelecTnsa. XUMHUA B
1 cucreMe Hayk. JlemoHcTpanus: "M3yueHue 1 0 0 bubmorera [JOK
Y P o vt https://m.edsoo.ru/ff0d210c
U onucanue GU3NIECKUX CBOWCTB 00pa3IoB
HEOPraHMYeCKUX BellecTB".
bu6anoreka LIOK
2 [TonsiTre 0 MEeTOMAX TTO3HAHKS B XUMUH. 1 0 0
A https://m.edsoo.ru/ff0d227e
Ipaktuyeckas padora Ne 1. «3HaKOMCTBO ¢

3 XUMUYECKOr nocynoi. [IpaBuiia paGoThl B 1 0 1 bu6mmoteka [JOK
naboparopuu U npuéMamMu o0palleHus C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHHEM).

Yucteie BemecTBa 1 cMecu. CriocoOsl
pazaenenus cmecei. JleMoHcTparus:

4 "N3y4yeHue crioco0oB pa3aeneHns cMecel: ¢ 1 0 0 bu6nuorexa [IOK
MIOMOIIIBIO MarHuTa, GUIBTPOBAHHE, https://m.edsoo.ru/ff0d26ca
BBIMIAPUBAHUE, TUCTUILISAINS,
xpomarorpadus'.

[MpakTiaeckas padora Ne 2. «[IpoBeneHue but6mmoreka [IOK

) . 1 0 1
OYMCTKH MOBAPEHHOM COIN». https://m.edsoo.ru/ff0d28c8

5 ATOMBI 1 MOJIEKYIBL. JIaOOpaTOPHBIN OIBIT: 1 0 0 bu6mmoreka [IOK
"Co3nanue Mojieneit MoeKyn https://m.edsoo.ru/ff0d2a6c



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

(1apocTep>KHEBBIX)».

XUMHUECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIBI)

bu6anoreka LIOK

7
XAMUYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE. bubnmoreka [JOK
CraproBasi KOHTpPOJIbHAs padoTa. https://m.edsoo.ru/ff0d2d50
Xumuyeckas opmyna. BaaeHTHOCTh aTOMOB
but6mmoreka [JOK
10 XUMHUYECKHUX AJIEMEHTOB. 3aKOH MMOCTOSIHCTBA
https://m.edsoo.ru/ff0d2eae
COCTaBa BEIIECTB.
OtHocuTeNIbHAs aTOMHAs Macca. bubnuorexa [JOK
11
OTtHOcHTENBbHASI MOJIEKYJISIPHASI Macca. https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO dJIeMCHTa B bubnuoreka [JOK
COEIMHECHUM. https://m.edsoo.ru/ff0d350c
KomnnuecTBo BemectBa. Mosb. MosipHast
Macca. B3auMocBsI3b KOJTMYECTBA, MACCHI U
13 YuCia CTPYKTYPHBIX €IWHUII BEIIECTBA bubmmorexa LIOK
PYKTYP ' https://m.edso0.ru/ff0d5230
PacueTsl o hopmyrnaMm XUMHYECKHIX
COEIMHECHUM.
dusznuecKue 1 XUMHIECKUE SIBJICHUS.
JlaboparopHsrlii onbiT: " Habmronenue
¢usnueckux (IIaBICHUE BOCKA, TasTHHUE
14 JbJa, paCTUpaHUE caxapa B CTYIKE, KUIICHUE bubmuoreka [{IOK
Y KOHJICHCAIIHSI BOJIBI) M XUMHUUYECKHUX https://m.edsoo.ru/ff0d37fa
(ropenue cBeuH, NpOKAITUBAHUE METHOU
MIPOBOJIOKU, B3aUMO/ICHCTBUE MeJa C
KHCIIOTOM) sIBIIEHUI".
15 X¥AMHUYECKasl peaklys U €€ MPU3HAKH. bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

JlabGopaTopHsrit onbIT: " Habmonenne u
OTMCaHKEe MPU3HAKOB MPOTEKAHUS
XMUMHUYECKHUX peakuuil (pas3yiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C
XJIOpUJIOM Oapwsi, pa3iaoKeHUe TUAPOKCHAA
meau (I1) mpu HarpeBanuu, B3auMoIeiCTBHE
xenesa ¢ pactBopom cosid meau (11)."

https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHHUs1 MacChl BELLIECTB.
Xumuyeckue ypaBHeHus. JlemoHcTpanus:

16 "HaOnronenue 1 onrucanue pe3yjabTaToB bubmorexa HOK
pesy https://m.edso0.ru/ff0d3b88
MIPOBEJICHUS OIBITA, WILTFOCTPUPYIOIIETO
3aKOH COXPaHEHHUs1 MacChl'.
17 Briunciaenus Kkonu4yecTBa, MacChl BEIECTBA but6mmoreka [IOK
[0 YPABHEHUSM XUMHYECKHUX PEAKIIUMN. https://m.edsoo.ru/ff0d5708
Krnaccuukanms XuMH4ecKUX peakiiuii
18 (coenMHEHMS, PA3IIOKEHUS, 3aMEIICHUS bubmorexa LIOK
P : : https://m.eds00.ru/ff0d3f34
oOMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukiIoneauct. O0o0uIeHne U bubmorexa HOK
' B https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aLMs 3HAHUIA.
Konrtponsnas padora Nel no reme bu6muoreka [IOK
20
«BellecTBa 1 XUMHUECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT u mpocToe BEHIECTBO.
Haxoxnenne kuciaoponaa B npupoae. O30H —
b prp but6mmoreka [IOK
21 AJUTOTPOITHAsI MO (UKAIINS KHCIOPO/IA.

Hemonctparus: "KayecTBeHHOE
OTIpeIeIeHNE COJIePKaHMsI KHCIOpO/a B
BO3ayXxe."

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d3a16
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dusnueckue 1 XUMHUYECKHE CBOIICTBA
KHUCJIOpoJia (peaKuy OKUCICHUS, TOPEHUE).

bub6aunorexa LIOK

22 TTousartue 06 oxcumax. JJabopaTOpHBII OIBIT:

" A patop https://m.edso0.ru/ff0d4614
O3zHakoMIIeHHE ¢ 00pa3liaMu OKCUIOB U

OIMCaHUe UX CBOMCTB".

Crioco0bI mosTyueHust KHCI0po/a B

1ab0paTopuu ¥ IPOMBIIIUICHHOCTH.

IIpumenenne kuciopona. Kpyrosopot

23 KI/II)CJ'IO oJ1a B MpH ope Z[eMzzZT aIL)[I/I;{' bubmmorexa OK

| poa PHpOE. N p ' https://m.edsoo.ru/ff0d497a
Hab6mronenne B3anMoAeiCTBUS BELIECTB C
KHCIIOPOJIOM H YCIIOBUSI BOSHUKHOBEHUS U
IpeKpaleHus ropeHus (moxapa)".
TennoBoit > hHeKT XUMHUIECKON PEeaKIThH,
24 MOHATHE O T(f(bMOXI/IMI/IIIeCKOM paBHeHI/II/I bubmorexa [OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUYECKHUX PEaKITHIX.
TormmuBo: yroyib U MeTaH. 3arps3HeHHE
25 BO3/lyXa, YCUJICHHE TAPHUKOBOTO P (dekTa bubmorexa HOK
YXa, ¥ p ’ https://m.edsoo.ru/ff0d4c4a
paspyiieHrue 030HOBOTO CIIOS.
[Ipaktrueckas padota Ne 3 o Teme
26 «Ilonyuenue, coOupaHre, paclio3HaBaHUE bubmmorexa LOK
i > p P https://m.edsoo.ru/ff0d4ae2
M3YYCHHE CBOMCTB KUCIOPOIa.

97 Bomopoa — a5eMeHT 1 MpocToe BEIIeCTBO. bubnunorexa LIOK
Haxoxnaenue Bomopozaa B MpUPOJE. https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMUYECKHUE CBOMCTBA

28 Bozopoaa. [Ipumenenue Bogopona. bubmuoreka [{IOK
JemoHcTparnusi: « BzaumoneiictBue https://m.edsoo.ru/ff0d4dd0
Bojtopoa ¢ okcuaom meau (11).

Bubnunoreka IIOK

29 TlonsiTHe 0 KUCIOTaX U COJISX. 1

https://m.edsoo.ru/ff0d50d2
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Crioco0bI nostyueHust BOAOPOaa B

bubmuoreka [JOK

30
n1abopaToOpHH. https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme

31 «[lonydyenue, cobupanue, pacro3HaBaHuE U Bubamorexa [IOK

YHCHIE, CODHPAIHE, D https://m.edso0.ru/ff0d4f42
M3y4eHHEe CBOMCTB BOJOpOAa (TOPEHHE ).
32 1 5 bubnmnoreka [JOK
OJIyT0/I0Basi KOHTPOJIbHAS padoTa.
yroa P p https://m.edsoo.ru/ff0d4f42
MossipHblii 00BEM ra30B. 3aK0oH ABOTaIpO.
33 JemoncTtparus: "HaOmomenue o0pas3ion bubmmorera [IOK
P ' . P https://m.edsoo.ru/ff0d542e
BEIIECTB KOJTUYECTBOM 1 MoIb".
Boruucnenust 00b€MOB ra3oB 10 ypaBHEHUIO

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa [JOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B.

DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.
eMoHcTpatus: "B3anumoneiicTBre BOIbI C
35 ﬁeTanﬂath (HaTpUeM U KaJbLIEM) bubmmorexa [JOK
P https://m.edsoo.ru/ff0d587a
(BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMaTepHajoB)".
CoctaB ocHoBanwuii. [lonsitue 06
uHanKaTopax. JIabopaTOpHBI OMBIT:

36 "HUccnenoBanue 00pa3ioB HEOPraHMUECKUX bubmmoreka [JOK
BEIIIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJICHUE https://m.edsoo.ru/ff0d59e2
W3MCHCHHS OKPACKU WHIUKATOPOB B
pacTBOpax KUCJIOT U LIeJIouen".

Bona xak pactBoputesb. PacTBopbl.
37 Hacepiiennsie 1 HEHACHIIICHHBIE PACTBOPHI. bu6mmoreka [IOK

PactBopumMocTh BemiecTB B Bojie. MaccoBast
J10J1s1 BELIeCTBA B pacTBope. Poib pacTBopoB

https://m.edsoo.ru/ff0d5b40
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B MIPUPOJIC U B KU3HH uejoBeka. KpyroBopor
BOJIbI B MPUPOJIE. 3arps3HEHUE TPUPOTHBIX
BoJ. OXpaHa U OYKCTKA NPUPOJHBIX BOJ.
Hemonctpauus: "HUccnegoBanue
0COOEHHOCTEH pacTBOPEHUS BELIECTB C
Pa3IMIHON pacTBOPUMOCTHIO".

IIpaktuyeckas padota Ne 5 o reme
«IIpuroroBieHue pacTBOpoB ¢

bubnunorexa LIOK

38 onpeaeaEéHHON MacCOBOM 10en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY.

39 Kontponbnas padora Ne2 o reme bubmuoreka [{IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Knaccudukanus HeopraHMuecKux
coenunenuit. Oxcunpl. Knaccudukanus
OKCHJIOB: colieoOpa3yroiine (OCHOBHBIE, bubmmorexa LIOK

40
KHCIIOTHBIE, aM(OTEpHbIE) U https://m.edsoo.ru/ff0d664e
HecosieoOpa3zyromue. Homenknatypa
OKCHU/IOB.

41 du3nyecKre 1 XUMUYECKHUE CBOMCTBA bubmoreka [IOK
okcu0B. [loyyenne okCuaoB. https://m.edsoo.ru/ff0d664e
OcnoBanus. Knaccudukanms oCHOBaHU:

42 IeJIOYH U HEPACTBOPUMBIE OCHOBAHHUSI. bubmmorexa LIOK

. https://m.edsoo.ru/ff0d67ca
Homenknatypa ocHOBaHMiA.
DU3NYECKUE U XUMUYECKUE CBOMCTBA

43 ocHoBaHui. [ToryyeHne ocCHOBaHUN. bubnuorexa [JOK
JlaGopaTtopHsbiit onbIT: "llomydenue https://m.edsoo.ru/ff0d67ca
HEpacTBOPUMBIX OCHOBaHHM".

44 Kucnotsl. Knaccuduxarus kucior. Bubmiorexa ITOK

https://m.edsoo.ru/ff0dfee2
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Homenknatypa KHCIIOT.

dusnyeckue ¥ XMUMHUYECKHE CBOICTBA
kuciot. Pag aktuBHoctu Mmetayuios H.H.
bekerosa. [lomyyenue Kucmuor.

but6mmoreka [IOK
45 JlaGopaTopHsrit onbIT: " U3yuenue
p 13 i https://m.edsoo.ru/ffOdfee2
B3auMozeicTBusa okcuna meau (1) c
PacTBOPOM CEPHOM KHCIOTHI, KUCIIOT C
MeTaJllIaMu, peakiuil HelTpaauzanuu."
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTy4eHusl, PU3NIECKUE U XUMUIECKHUE
46 cBoicTBa. [lonyuenue conei bubmmorexa [IOK
) Y‘i ' https://m.edso0.ru/00ad9474
JemoHncTpanus: "BbelTeCHEHHE OJJHOTO
MeTajlia IpyruM U3 pacTBopa cosu'.
[TpakTudeckas padora Ne 6. Pemenue
47 IKCIIEPUMEHTANFHBIX 33724 10 TeEME bubnmoreka [JOK
«Baxnennme Ki1accel HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI».
48 I'eneTnyeckas cBA3b MEXKIY KilacCaMu bu6nmuoreka [IOK
HEOPraHUYECKUX COCTUHEHMUI. https://m.edsoo.ru/00ad9a50
49 PacueTpl M0 XUMHUYECKUM YpaBHEHUSIM bubmmorexa [JOK
P ' https://m.edso00.ru/00ad9ch2
50 [TpomexyTodHas aTTecTarus. 3a4er bubamorexa [IOK
P i ’ ' https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIaCCHPUKAITUN
XUMHUYECKHX 35ieMeHToB. [lonsiTre o
51 rpynmnax CXOAHbIX 3JIEMEHTOB (1I€JI0YHBIE U bubnmnoreka [JOK

IEJTI0YHO3EMEIIbHBIE METAJIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aMm(pOoTEepHBIE OKCHJIBI U

https://m.edsoo.ru/00ad9ffa
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rugpokcuabl. JleMonctpanus: "M3yyenue
00pa3IioB BEMIECTB METAJIOB H
HEMETaJIJIOB".

ITepuoanueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHUYECKHUX 3nemMeHToB Jl. U.
Menneneesa. Koporkonepuoasas u
nHHOTIepruoaHas hopmel [lepuonnyeckoit

bubanorexa LIOK

52 CHCTEMBI XUMHYECKHUX 3eMeHTOB JI.11. https://m.edsoo.ru/00ada52c
MenneneeBa. JIabopaTOpHBIA OMIBIT:
"B3aumMopeiicTBre THAPOKCH/IA IIUHKA C
pacTBOpamMu KUCIIOT U IIejIouei".
[Tepuoae! u rpynbl. PU3NYECKUN CMBICTT
53 MOPSIAKOBOTO HOMEPA, HOMEpa Meproja 1 bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
TPYIIIBI 3JIEMEHTA.
4 Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP. bubmmorexa LIOK
> M3oTomnbl. DNEKTPOHBI. https://m.edsoo.ru/00ada342
CTpoeHue dIIeKTPOHHBIX 000710YeK aTOMOB
55 9JIEMEHTOB TNEPBbIX 20 XUMUUECKUX bu6nmuoreka [IOK
aneMeHToB [lepuoandeckoii cuctemsl 1. W. https://m.edsoo.ru/00ada6bc
Menneneena.
XapaKTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
ero nojosxenuto B [lepuoanueckoit cucreme
. . MenneneeBa. 3akOHOMEPHOCTHU
56 W3MEHEHHUS paJnyca aTOMOB XUMHUECKUX bubmmorexa LIOK
https://m.edsoo.ru/00ada824
3JIEMEHTOB, METAINTMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO TPYIIaM U
nepuoam.
57 3nauenue [lepuoanueckoro 3akoHa u bu6mmoteka [IOK

HepI/IO,Z[I/I‘IeCKOﬁ CUCTEMbI XUMHNYCCKUX

https://m.edsoo.ru/00ada96e
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OJIEMCHTOB JIA pa3BUTUA HAYKW U ITPAKTHUKH.

. . MenneneeB — y4€HbIN U TPAXKIaHUH.

BHGKTPOOTpI/IHaTGHBHOCTI) XHUMHUYCCKHUX

bubnunorexa LIOK

58
3JI€MEHTOB. https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 Xumunueckada cBa3b. MOHHAA CBA3E.
https://m.edsoo.ru/00adac34
50 KoBanienTHast HEMoNIApHAs XUMUYECKas bubnmnoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
61 KoBanenTHas nmonsapHass XMuMHUECKasI CBI3b bubmmorexa [JOK
P ' https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CrereHb OKUCIIEHUS.
https://m.edsoo.ru/00adae28
OKUCIUTEIIFHO-BOCCTAHOBUTEIbHBIE
peakuun. JJemonctpanus: "IIpoBenenue
ONBITOB, WIUTFOCTPUPYIOLIUX IPUMEPHI bu6muoreka [IOK
63
OKHCJINTENbHO-BOCCTAHOBUTEIBHBIX https://m.edsoo.ru/00adb076
peakuuii (ropeHue, peakluy Pa3noKeHHs,
coenuHeHUs)."
64 IIpoueccel OKUCIIEHNS U BOCCTAHOBIICHUS. bu6nuorexa [IOK
OKHUCIINUTEIN U BOCCTAHOBUTEIH. https://m.edsoo.ru/00adb076
bubanoreka LIOK
65 T'onoBas kouTpoJibHasA padora./BITP
A p p https://m.edsoo.ru/00adb486
Brruncienus o0béMa, KOITHYECTBA BEIIECTBA
66 rasa o ero U3BeCTHOMY KOJIMYECTB Enbmiorexa HOK
. Y y https://m.edsoo.ru/00adb33c
BEILIECTBA WK 00BEMY.
Brruucienus o0b€Ma, KOJIHYECTBA BEIECTBA
but6mmoreka [IOK
67 rasa o ero U3BECTHOMY KOJIHUYECTBY

BEIIECTBA W 00BEMY.

https://m.edsoo.ru/00ad9ch?2
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Breruucnenust 00b€MOB ra3oB 10 ypaBHEHHIO

bu6anoreka LIOK

68 peakuuu Hevl OCHOBE 3aKOHA 00BEMHBIX 1 httos://m.edsoo.ru/ffOd61ch
OTHOIICHUH Ta30B.
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

XMMHYECKOU CBS3H. JleMOoHCTpauus:
"O3HaKOMJIEHUE C MOJICIISIMU
KPUCTAJUIMYECKUX PEUIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB U

Konn4yecrBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTnuyeckue tupponsre
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypenI

Ilepnonnueckuii 3akoH. [lepuonnueckas

1 cHUCTeMa XUMHUUYECKHUX dnemeHToB J[. 1. 1 0 0 bubmorera [JOK

https://m.edsoo.ru/00adb59e

MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKHX AJIEMEHTOB MEPBBIX TPEX

5 MEPUOAOB, Kalus, KAJIbIUI U UX 1 0 0 bubmnorexa IHOK
COEMHEHUI B COOTBETCTBUU C MOJ0KEHUEM https://m.edsoo.ru/00adb6b6
anemeHToB B [lepuoaudeckoit cucteme u
CTPOCHHEM HX aTOMOB.
Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIIECTB. XUMHUECKHE

3 CBOMCTB BEIIIECTB, OTHOCSIIIUXCS K 1 0 0 bubmuoreka [JOK
Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
COCMHEHUH, TeHETUYECKasl CBA3b
HEOPTraHUYECKHUX BEIIECTB.
CrpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA

4 KPUCTAJUIMYECKOMN PEIIETKH U BU1A 1 0 0 bubnmnoreka [JOK

https://m.edsoo.ru/00adbac6
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HeMeTaIoB (rpaduTa U ajiMasa), CII0KHBIX
BELIECTB (XJIopuja HaTpus)."

Kraccuduxanus XUMUIeCKUX peakui o
PA3IUYHBIM ITPU3HAKAM (IO YUCITY
COCTaBY yYacTBYIOIIHMX B PEAKIMH BEIIECTB,
0 TETIOBOMY 3(PQEKTy, 10 U3MEHEHUIO
CTETIeHEeH OKUCIICHUS] XUMHUECKUX
3JIEMEHTOB, 110 00PATUMOCTH, 110 Y4aCTHIO
KaTaau3aTropa). DK30- U SHJO0TEPMHUYECKHE
peaxIuu, TepPMOXUMHYECKUE YPaBHEHHUSI.

but6mmoreka [IOK
https://m.edsoo.ru/00adbch0

Ilonsatue o CKOpPOCTH XHUMHYECKOM pcaKknuu.

IToHATHE O TOMOI€HHBIX U F€TEPOTr€HHBIX
peakuusax. [lonstue 06 06paTUMBIX U
HEOOpaTUMBIX XUMUYECKUX PEAKIHUAX.
Ilonsitue o katanuse.

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

Bxonnast koHTposibHas paboTa 10 TeMe:
«IToBTOpeHue u yriayoaeHue 3HaHUI
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay.

bubanoreka LIOK
https://m.edso0.ru/00ae35e6

[ToHATHE O XUMHUYECKOM PABHOBECHHU.
@DakTOpPBI, BIUAIOIINAE HA CKOPOCTh
XUMHYECKON PEAKIMK U MTOJIOKEHUE
XUMHYECKOro paBHOBecHs. XO. "
HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEAKLUH OT BO3AEUCTBHS
pa3IuyHBIX (HaKTOpOB".

bubnunorexa LIOK
https://m.edsoo.ru/00adc28c

OKHUCINTENIbHO-BOCCTAHOBUTENbHBIE
peaKIuu, YIICKTPOHHBII OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON
peakuuu. CocTaBiieHne ypaBHEHHUH

bubmnorexa IHOK
https://m.edsoo.ru/00adcade
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OKHCJINTECIBHO-BOCCTAaHOBHUTCIIBHBIX
peaKuHﬁ C UCIIOJIB30BAHUECM METOAA
9JICKTPOHHOT'O OanaHca. I[CMOHCTpaI_II/IHZ
HpOBe,Z[eHI/Ie OIBITOB, WJUTFHOCTPUPYIOIIHUX

"

MPUMEPBI OKUCITUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue,
peaKIuu pas3ioKeHus, CoeMHEHUs)."

10

11

Teopust 3NEKTPOIUTUYECKON JTUCCOITHAITUH.
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHUOHEI. MeXaHu3M JHCCOLMAIlNH BEIIeCTB
C Pa3TUYHBIMU BUJIAMH XUMUYECKOU CBSI3H.
Crenenpb auccornuanyy. CHIIBHBIC U clIa0bIe
3JIEKTPOJIUTHI. JleMoHcTparus:
"HccnenoBanue 37I€KTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JVCCOIMAIIMU KUCIIOT, IIeJ0UeH U CoNeh
(BO3MOKHO HCITOJIb30BAaHUE BHJICO
Marepuaion)."

Peakunu noHHoro oomMena. YcioBus
NPOTEKAaHUs PeaKIUi HOHHOTO OOMEHa,
MOJIHBIE U COKpPAIICHHbIE HOHHBIE
ypaBHEHUs peakiuid. JlabopaTopHBIN OTBIT:
"[IpoBeieHUE OIBITOB, WILTIOCTPUPYIOIIUX
NPU3HAKY MPOTEKAHUS PEAKIIUNA HOHHOTO
oOMeHa (00pa3oBaHHE OCaKa, BHIICICHHIE
rasza, oOpa3oBaHue Bojbl)."

but6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bubnunorexa LIOK
https://m.edsoo.ru/00add448

12

CBolicTBa KUCJIOT, OCHOBaHUI B CBETE
IPEJCTABICHUIA 00 3JIEKTPOIUTHUECKOM
auccounannu. KayecTBeHHbIE peakliuy Ha

bubmnorexa IHOK
https://m.edsoo.ru/00add5d8
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HOHBI.

XMUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 . CHITI 06 A1 ccKoi bubmoreka [IOK
MIPEJICTABICHUH 00 JICKTPOIUTHYCCKOM
P p https://m.edsoo.ru/00add9d4
JTUCCOIIHAIINH.
14 Tlonarue o ruaponuse coen bubmmorexa ITOK
P ' https://m.edsoo.ru/00addd12
O06001IeHEe U CUCTEMATHA3AINS 3HAHUH.
15 JlaboparopHsrii onbiT: "Pacro3naBanue
HEOPraHUYECKUX BEIIECTB C MMOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIMii HA HOHBI".
[TpakTueckas padorta Ne 1. Pemenue
16 IKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeME: bubmorexa ITOK
P ' https://m.edsoo.ru/00addbfa
«DNEKTPOIUTHYUECKAS TUCCOIIAATTHSY.
KonTponbHas pabota Ne2 o Teme :
17 «IIIEXTPOIUTHYECKAS TUCCOLIHAIHS bubnmotexa HOK
P ' https://m.edsoo.ru/00addec0
XUMHUECKUE PEAKIIUU B PACTBOPAXY.
OO01mas xapaKTepUCTHKA rajOreHOB.
OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTETIEHNU OKUCIICHUSI.
CrtpoeHue u puznyecKre CBOMCTBA MPOCTHIX
BEIICCTB-TAJIONCHOB. XMMHUYECKHE CBOMCTBA
Ha TIpUMepe Xjiopa (B3aUMOJICHCTBHE C
but6mmoreka [IOK
18 MeTaJUIaMHi, HEMETAJUIaMU, [IeJI0YaMH).

HemoncTparusi:. "OnbIThl, OTpa’karoIIne
buznyecKre U XUMUYECKUE CBOHCTBA
raJoreHoB U UX COeTUHEHHH (BO3ZMOKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAJIOB),
03HAaKOMJIEHHE C 00pa3liaMH XJIOPHUIOB
(ramoreHu10B)".

https://m.edsoo.ru/00addfe2
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19

XnopoBoaopoa. ComnsiHast KHCIIOTa,
XMMHYECKHE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JleincTeue xjopa u
XJIOPOBOJIOPO/Ia Ha OPraHMU3M YEJIOBEKA.
Baxxneime Xj10puibl ¥ UX HAX0XK/ICHUE B
npupose. JlabopaTopHslii onbIT: "M3yueHue
00pa3IoB HEOPTraHMYECKUX BEIIECCTB,
CBOMCTB COJISTHOM KUCJOTBI, IPOBEJCHUE
KaueCTBEHHBIX PEAKUUN HA XJIOPUA-UOHBI U
HaOJII0/ICHUE TTPU3HAKOB MX MTPOTEeKaHus."

bubmmnorexa IIOK
https://m.edsoo.ru/00adel104

20

[Ipaktuyeckas padora Ne 2 o teme:
«[lomyueHue CoNsTHON KUCIIOTHI, H3Y4YEeHUE
€€ CBOMCTBY.

bub6nunorexa LIOK
https://m.edsoo.ru/00ade348

21

Berurcnenus o ypaBHEHUSIM XUMHYECKUAX
peakiui, eciiu OJJUH U3 PEareHTOB JaH B
N30BITKE.

bubmnorexa IHOK
https://m.edsoo.ru/00ade488

22

OO6mras xapakTepucTuka 351eMeHToB VIA-
rpynnsl. OCOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

bubmnorexa IHOK
https://m.edsoo.ru/00ade64a

23

CtpoeHre U GU3NICCKUE CBOMCTBA MPOCTHIX
BEILIECTB-KUCIIOPO/Ia U CEPhl. AJIOTPOITHBIE
MOIU(HUKAIINH KHCIIOPOAa U CEPHI.
Haxosxnenue cepbl v €€ coeTuHEHMI B
npupojie. XMMHUYECKHE CBOMCTBA CEephI.
Hemonctpanus: "O3HakoMIIEHUE C
o0Opasiamu cepbl U €€ COeTUHEHUIMHI
(BO3MOXHO HCIIOIb30BaHHE
BHJIeOMaTepuaion)."

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoopo1, CTpoeHHE, (PU3HUECKHUE U

but6mmoreka [IOK
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XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00ade802

25

Oxkcusl cepbl Kak MpeCcTaBUTEIN
KHCJIOTHBIX OKCHI0B. CepHast KHCJIOTa,
du3nveckre 1 XUMHYECKUE CBOMCTBA
(o01mIMe Kak mpeIcTaBUTENS Ki1acca KUCIIOT

u crienuduueckue). JlabopatopHslit onbIT:

HaGmonenue nporecca o0yrimBaHus
caxapa moJ| IelicTBUeM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI,
W3YYCHNE XUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOMN KUCIIOTHI,
MPOBEJICHUE KaYeCTBEHHOM peakluy Ha
cynb(haT-uoH U HaOII0IeHUE TPU3HaKa e
npoTrexkaHus."

bubmuoreka [IOK
https://m.edsoo.ru/00adea28

26

XVUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MPOMBIIIEHHOTO CII0C00a MOTy4eHust
cepHoii kuciotsl. [Ipumenenue. Conu
CEpHOM KUCJIOThI, KAUECTBEHHAs peakliys Ha
cynbdar - noH. Haxoxxaenue cepsl u ee
COCAMHEHUN B IPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIoUIei cpebl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE T0XKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €0 MPEOTBPAIICHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruncnenme MaccoBoii 10511 BbIX01a
MPOJYKTa peaKkluu.

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

28

OO01as XxapakTepHCTHKA 3JIeMEHTOB V A-
rpymnnbsl. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIEe CTENICHN OKUCIICHHS. A30T,

bubnunorexa LIOK
https://m.edsoo.ru/00adeeab
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pacrpocTpaHeHHe B IPUpo/Ie, GU3NIECKUE U
XHUMHYECKHe cBoiicTBa. Kpyrosopor azora B
npupoze. Jlemonctpanus: " O3HakOMIIEHHE
¢ (M3MYECKUMU CBOMCTBAMH a30Ta,
dbocdopa 1 uX coeTMHEHHH (BO3MOKHO
WCIIOJIH30BaHNE BHIEOMaTepraion)."

29

AMMHaK, ero pu3n4ecKue 1 XUMHYECKUE
CBOIICTBa, mosyueHue u npumenenue. Conu
aMMOHHSI, UX PU3NYECKUE U XUMUUECKHE
CBOIICTBa, MpuMeHeHne. KauecTBeHHas
peakuys Ha HOHbI AMMOHUS.
JlaGopatopuslii onbiT: " [IpoBeneHue
KaueCTBEHHBIX peaklUii Ha HOH aMMOHHUS U
dochar-uoH 1 U3y4eHHE MPU3HAKOB UX
poTeKaHus".

bubmmorexa IHOK
https://m.edsoo.ru/00adf004

30

[Tpaktuueckas padora Ne 3 o Teme:
«[lomyuenue,cobupanue, pacrno3HaBaHUe U
W3Yy4EHUE CBOMCTB aMMHAKAY.

butmmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3OTHas KUCIOTa, €€ MoJIydeHue,
dbuznyeckre 1 XUMHUYECKUE CBOMCTBA
(oO1mIue Kak mpeIcTaBUTENs Ki1acca KUCIIOT
u cnenuduueckne). JleMoHcTparus:
"B3auMopeiicTBUE KOHLIEHTPUPOBAHHOM
A30THOU KHUCIIOTHI ¢ MEIBIO (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMaTepHaon)."

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

[onyronoBas KoHTpoJbHAS paboTa.
Hcnons3oBanue HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
yno0peHuii. XuMHU4ecKoe 3arpsisHeHUE

but6mmoreka [IOK
https://m.edsoo.ru/00adf518
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OKpYKaroIIei cpeabl COETUHEHUSIMU
a30Ta(KUCIIOTHBIC JIOXK/IH, 3arpsi3HEHUE
BO3/yXa, MIOYBBI U BOJIOEMOB).

33

®docdop, auIoTPOITHBIE MOAUPUKAIII
docdopa, puznueckre 1 XUMUIECKHE
cBoiictBa. Okcun docdopa (V) u
dbocdopHas kucnora, pusuveckue u
XUMHYECKHE CBOIMCTBA, MOyUCHHE.

bu6aunoreka LIOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3zoBanue gpocdaTtoB B KauecTBe
MHUHEpAJIBbHBIX Y100peHHid. 3arpsi3HeHue
npupoAHoii cpenbl pocharamu.
JlaGopaTopHsiit onbIT: "O3HaKOMIICHHE C
oOpa3uamMu a30THBIX U (GOCPOPHBIX
ynoOpeHuit".

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

OO0wras xapakrepucTika 31eMeHToB |V A-
rpymibel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpHBIC CTETICHU OKUCIICHUS.
Yriepos, alIoTpONHbIE MOAU(UKAIIH,
pacrpocTpaHeHHe B Ipupoe, GU3NIeCcKue 1
XUMHWUYECKHUE CBOMCTBA. AicoOnus.
Kpyrosoport yriepoaa B npupoje.
Hemonctparus: "M3yuenne moenei
KPUCTAJUIMYECKUX PELIETOK aIMasa,
rpaduTa, ¢pymiepeHa, 03HaKOMIICHUE C
IPOLIECCOM afCOPOLMH PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
yCTpOMCTBOM IpoTUBOrasa'.

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuapl yriaeposaa, ux Gu3nyeckue u
XHUMHYECKHE CBOMCTBA. [leiCTBHE Ha KHBEIC

bubmmnorexa IHOK
https://m.edsoo.ru/00adfebe
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OpTraHU3MBI, TTOJTydeHUE U IPUMEHEHHE.
DKOJOTHYECKUE MPOOIIEMBbI, CBI3aHHBIC C
okcuniom yriepoza (1V), runoresa
I100aJIbHOTO TIOTEIUICHUS KITMMAaTa,
MapHUKOBBIN 2P (DEKT.

37

YronbHas KHCI0Ta U €€ COJIH, UX
dbuznyecKkre U XUMHUYECKUE CBOKCTBA,
noJiyueHue u npuMeHenue. KauectseHnas
peakmus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY,
MEJULIUHE, TPOMBIIUICHHOCTH U CEJIBCKOM
XO3SICTBE.

but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[TpakTueckas padora Ne 4 o Teme:
"Ilomyuyenue, cobupanue, pacno3HaBaHUE U
U3y4eHHE CBOMCTB YTJIEKUCIIOTO rasa.
[TpoBeieHne KaueCTBEHHBIX peakyii Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3yUECHUE
MPU3HAKOB MX IMpOTEKaHus".

but6mmoreka [IOK
https://m.edsoo.ru/00ae027e

39

[lepBoHavanbHbIE MOHATHS 00
OpPraHUYECKHX BEIIECTBAX KaK O
COCMHEHUSX yriepoaa (MeTaH, TaH.
DTUIeH, alleTHIIeH, STaHOJ, TIUIEPHH,
YKCyCHast KUCIIOTa). [IpupogHbie HCTOYHUKN
VIIIEBOIOPOAOB (Yroiib, MPUPOIHBIN T'a3,
He(Th). MPOYKTHI X MTEPePadbOTKH
(6ensuH), UX PoOJIb B OBITY U
MPOMBINIICHHOCTH. [loHsATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPaX,
Oenkax, yrieBoaax-u UX pPoJH B KU3HU

bub6nunorexa LIOK
https://m.edsoo.ru/00ae054e
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yenoBeka. MareprualibHOE €TMHCTBO
OpTraHN4YCCKUX U HCOPraHNYCCKUX
COEIMHEHU .

40

Kpemnnii, ero ¢puznueckre 1 XUMUYECKHE
CBONCTBA, MTOJIy4YEHUE U
npumeHeHne.CoeTMHeHNsI KPEMHUS B
npupoze. Obuye nmpeacraBaeHus 00 OKcuze
kpemuus (1V) 1 KpeMHHUEBOH KHUCIIOTE.
Cunukatel, UX UCIIOJIb30BAHUE B OBITY.
MenuuuHe, TPOMBIIIIICHHOCTH.
Bakneiine cTpOUTENIbHBIE MATEPUAIIBL:
KepaMHMKa, CTEKJIO, IEMEHT, 0eToe,
)ene300eToH. [IpobaemMbr 6e30macHOrO
HCIIOJIb30BAHUS CTPOUTENIbHBIX MaTepUasoB
B IIOBCEJHEBHOM KU3HU. J[leMOHCTpanus:
"O3HaKOMJIEHHE C TPOAYKIUEN CUITMKATHON
IIPOMBIIIEHHOCTH. "

bubmuoreka [IOK
https://m.edsoo0.ru/00ae080a

41

[TpakTuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME:
«Baxneiie HeMeTaJIbl U UX
COCIMHCHUY.

but6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonTtpomnsHas pabota Ne3 mo teme:
«BaxHelIme HeMeTaUIbI U UX
COETUHEHUIY.

bubnunorexa LIOK
https://m.edsoo.ru/00ae0el8

43

OO6m1as XxapaKTepUCTUKA XUMHUYECKUX
3JICMCHTOB — METAJJIOB HA OCHOBAaHUU HUX
nosioxkenus B [lepuonnueckoii cucreme
xumudeckux dnemenToB .M. Menaeneesa
Y cTpoeHus aToMOB.CTpOE€HHE METaJIIOB.

bub6nunorexa LIOK
https://m.edsoo.ru/00ael03e
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Mertannnueckast CBSI3b M METaJUIMYECKast
KpUcTauIMueckas pemerka. dusnyeckue
CBOIICTBa MeTaJUIOB. JleMOHCTpanus:
"O3HakoMJIeHHE ¢ 00pa3liaMu METAJJIOB U
CIIJIaBOB, UX (PU3NUYECKUMH CBOMCTBAMU".

XUMHUYECKHE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKHUH Psifl HAMIPSKSHUIMA bubmmorexa [IOK
https://m.edso00.ru/00ae1156
METAJIJIOB.
OO6m1re crnocoObl MOTYyYSHUST METAJIOB.
Cmnassl (CTaib, 9yT'YH, TIOPATIOMUHUH,

45 OpoH3a) U UX PUMEHEHUE B OBITY U bubnuotexa [JOK
MPOMBIIUIEHHOCTH. BbhIuncienus no https://m.edso00.ru/00ae1156
YPaBHEHUSM XUMHYECKHUX PEAKIIHH, eCITH
OJIMH U3 PEareHTOB COACPKUT MIPUMECH.

[ToHaTHE 0 KOPPO3UU METAITIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
46 Hemonctparus: " U3yuenue pe3ynbpTaToB bubmmorexa LIOK
https://m.edso00.ru/00ae1278
KOPPO3UHU METAIIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMAaTEpHaon)."
[llemouHbpIe METAIJIBI: TTOJIOKEHHUE B
[Tepnonnueckoii cucreme J[.M.Menneneesa,
47 CTPOEHHE UX aTOMOB, HAXOXKJICHHUE B bubnuorexa [JOK
https://m.edsoo.ru/00ae14b2
npupojie. Pusndeckre U XUMHIECKHe
CBOIICTBa (Ha MpUMepe HATPUS U KaJus).
OKCHIBI ¥ THIIPOKCHIBI HATPUS M KIS,
48 [Tpumenenue Iﬁenqumx Mer”)raJ'IJ'IOB U uX bubamorera LOK
. https://m.edsoo.ru/00ae14b2
COEIMHEHUH.
49 [IlenouyHO3eMeTbHBIE METAIITBI — KAJTBIIHHN 1 bubmuoreka [IOK

MarHuii: nosioxxenue B [lepuoanueckoit

https://m.edsoo.ru/00ael5e8
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CHUCTEME XUMUYECKUX DJIEMEHTOB
. N.Menneneea, CTpPOEHHUE UX aTOMOB,
HaxoXJeHue B npupojie. Puznueckue u
XUMUYECKHE CBOMCTBA MarHusi U KajabIusl.
Hemonctparus: "M3ydenne ocodeHHOCTEH
B3aUMOJICHCTBUS OKCHU/IA KAJIBIIUS U HATPHUS
C BOJ10H (BO3MOHO UCIIOJIb30BaHUE
BUJIeOMaTepuaion).”

Baxxueiimme coefMHEHUS KaIblus (OKCH/I,
TUAPOKCHU, conn). lemoHcTpamms: "
HaGuroieHre u onrcanue mpoIeccoB

but6mmoreka [IOK

50
OKpall¥BaHUs [IJIJaMEHU NOHAMU HATpUs, https://m.edso00.ru/00ae15e8
KaJMsl U KanbLus (BO3MOXKHO
HCIIOJIb30BAaHNE BUIEOMATEPHAIIOB)" .
51 Beruucnenue MaccoBoii 10aH BbIX01a
MPOAYKTA peaKIuHm.
KécTkocTh BOJIBI U CLIOCOOBI €€
52 cTpaHeHus. JleMOHCTpanus: bubmorexa ITOK
'},, P ' CTPaliL: | https://m.edso0.ru/00ae1886
HccnenoBanue CBOMCTB KECTKOM BOJIBI.
[IpakTueckas padora Ne 6 o Teme:
53 "YKécTKoCTh BOJIBI U METOBI €6 bubmorexa ITOK
| https://m.edso00.ru/00aelae8
yCTpaHEHHUS.
Antomunuit: nonoxenue B Ilepuonnueckoit
CUCTEME XUMHUYECKUX IIEMEHTOB b LOK
noImoTeKa
o4 .M.Menneneesa, cTpoeHHE aTOMa
A > 1P ’ https://m.edsoo.ru/00aelc64
HaxokJeHue B npupojae.duznueckue u
XMMHUYECKHE CBOMCTBA aIFOMUHMSL.
55 AmdoTepHbIe CBOICTBA OKCHIA bub6nnorexa [LIOK

TUIPOKCHIa anroMuHus. JlabopaTopHbIit

https://m.edsoo.ru/00aelc64
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onbIT: " UccnenoBanne aMmpoTepHbIX
CBOMCTB FUAPOKCH/IA aTFOMUHUS U
TUAPOKCHUIA IUHKA."

Kenezo: monoxenue B [lepronnueckoi
CUCTCMEC XUMHUYCCKUX DJICMCHTOB
Jd.N.Menneneesa, CTpOEHHE aTOMA,
HaxoXJeHue B npupoje. Puznueckue u

but6mmoreka [IOK

56 N
XUMHUYECKHE CBOMCTBA Keje3a. https://m.edsoo.ru/00ae1d86
Hemonctpanus: . "HMccnenoanue mpoiecca
TOpEHUS JKeJie3a B KUCIopo/ie (BO3MOXKHO
WCII0JIb30BAaHUE BHJIEOMATEepUaion)."
Oxkcupl, THAPOKCUIBI B comu xenesa (1) u
57 Kenesa (’ I11), ux cocras, cBO¥CTBa U bubmmorexa LIOK
’ ’ https://m.eds00.ru/00ae35e6
MOJTydeHUE.
BrrunciieHuss MaccoBO# 10JIM BBIXOAA
MPOYKTA PEAKIIUU OT TEOPCTHUYCCKU
BO3MOXKHOTO. JIabopaTOpHBIi OMBIT:
58 "UccnemoBaHue IpU3HAKOB IPOTCKAHUS bubmorexa HOK
P . P https://m.edso0.ru/00ae35e6
KaueCTBEHHBIX PEaKIUii Ha MOHbI: MarHus,
KaJIbIIMSI, aIFOMUHUS, ITMHKA, xkene3a (1) u
xenesa (1), mean (11),
[Ipaktuueckas padora Ne 7. Pemenue
59 SKCIIEpUMEHTAILHBIX 3a/1a4 110 TEME: bubmorexa OK
p . ' https://m.edsoo.ru/00ae3de8
«BaxkHe#mme MeTalIbl ¥ UX COeTUHCHHUS
Berurcnenust mo ypaBHEHUSIM XUMHUYECKUX
60 €aKIIi, eClIM OJUH U3 PearcHTOB JaH B bubmoreia OK
P ’ P https://m.eds00.ru/00ae1750
M30BITKE UK COJICPIKUT TIPUMECH.
61 BbruncneHus no ypaBHEHUSIM XUMHUYECKUX bub6nnorexa [LIOK

peakLui, eciii OAVH U3 PEarcHTOB JaH B

https://m.edsoo.ru/00ae35e6
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H30BITKE WITH COACPKUT IPUMECH.

ITpomexyTounas arrectanus. KoHTponbHas bubnuoreka [IOK

62 1
pabora. https://m.edso00.ru/00ae35e6
BemectBa 1 MmaTepuaiibl B TOBCEAHEBHOM
JKA3HU YyesoBeKa. bezonacHoe
HCII0JIb30BAHUE BEILIECTB U XUMUYECKHUX

63 peakuuii B ObITy. [lepBas momours npu 1 bubnuorexa [OK
XUMHYECKHUX 05KOTaX U OTPABJICHUSIX. https://m.edso00.ru/00ae3f50
Hemonctpamus: "W3yuenue o6pas3ion
MaTepHUanoB (CTEKIIO, CIUIABBI METAIUIOB,

HOJIMMEpHBbIE MaTepHabl)".
XUMUYECKOE 3arpsi3HEHUE OKPYKaroUIEH
64 cpensl (mpe enblfo on CTI/IMIB).Z)K 1 bubimorexa LOK
e pea AT https://m.edsoo.ru/00ae4270
KoHIeHTparus BemiecTs (ganee-I1/1K).

65 Posib XMMHH B pellIeHUH KOJIOTUYECKUX 1 bubmmorexa [LIOK
poOeM. https://m.edsoo.ru/00ae4270
Bbrancnenus no ypaBHEHUSIM XUMUYECKUX

66 €aKIIU, €CJIM OJIMH U3 PearcHTOB JaH B 1 bubmroreia LIOK
DeAHIH, g p A https://m.edsoo.ru/00ae0d0a
M30BITKE UK COJICPIKUT TIPUMECH.

bub6nunorexa LIOK
67 I oora. 1
ONOBAT KORTPOJIRHAA pabOTa https://m.edsoo.ru/00adb33c
Buruucnenust MaccoBOi JOIM BBIXO/1a

68 MPOJYKTa PEaKIUU OT TEOPETHUCCKH 1 bubmmorexa LOK

POAYITa peaiil p https://m.edsoo.ru/00ad9ch2
BO3MOKHOTO.
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOUECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IS YYHEHUKA

* Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., Akunonepaoe o6mectBo «M3narensctBo «IIpocemenue»
* Xumus, 9 ximacc/ 'abpuensa O.C., OctpoymoB WN.T"., CnaakoB C.A., AkuronepHoe o0mectBo «M3marenbetBo «IIpocBemenuey
METOJUYECKHNE MATEPUAJIbI JIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bsiii-ypoBeHb.-Peannsanusa-rpedoBanuii-OI'OC-0cHOBHOT0-00111eT0-00pa30BaHusl. -
MeTtoaudeckoe-mocooue-isi-yanrens. pdf

HH1DPPOBBIE OBPA3OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU MHTEPHE
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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