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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QenepanbHO paboueld MporpaMMmel
BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPENoiaBaHusl y4eOHOro mpeaMeTa « X MU
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma mo XuMuM Ha€T TMPEJCTABICHHE O IENIX, OOlIeld CTpaTeruu
oOydeHMs, BOCHHMTAHMS M pPa3BUTHUA OOYYAIOIIMUXCA CPEACTBAMU Yy4eOHOrO
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE pEeAMETHOE Co/IepKaHHUe,
npeaycMaTpUBaeT pacIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpEAesieT KOJIUYECTBEHHBbIE U
Ka4eCTBEHHbIE XapaKTEepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHHUS XHUMHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKKM  y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroluMxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTElbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaram 00y4YeHUsI XUMUU Ha YPOBHE LieJIe U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEILHONU JACATEILHOCTH OOYYalollerocss IO OCBOCHUIO
y4e0HOTr 0 Co/iepKaHusl.

3HaHWE XWMHH CIIY)KHUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PECHUS
o0yy4arolierocsi, ero MpeACcTaBICHUN O MaTEPUATbLHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrud M 00 HBOJIIOIUHU BEIIECTB B IMPUPOJE, O IMYTAX PEIICHHS TI00albHBIX
po0JIeM YCTOMYMBOIO pPa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUYECKOM,
MUIICBOW U SKOJIOTUIECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMupOBaHUS KYIBTYphI IMYHOCTH, €€ 001Iel 1 QYHKIIMOHAILHON TPaMOTHOCTH,

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4JaromMxcs, HABBIKOB HX CAMOCTOSTENbHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOAMMBIX Kak B
TIOBCETHEBHOM JKU3HU, TaK U B IPO(HECCHOHATHLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOrO B3IJI/1a HA €AMHCTBO MIPUPOJIBI U YEJIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yYarOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS 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
a/IalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpeAesIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX [OHATUN
OpPraHUYECKON XMMUHU.

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 53TH CUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 IPHHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

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

— Ilepuognueckoro 3akona JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JApPYroMy, BBIMONHSAA (YHKIUU OOBSICHEHHS U TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XHUMHHM MPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbl XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKinid, B (OpMUPOBAHUH U PA3BUTHU TIO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MPUOOPENH 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 CaMOCTOSITEIbHON IMO3HABATEIILHON JESITEbHOCTH, HAaYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIETr0 MHpA, WCIOJBb3ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YYCHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIECYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, coctasiser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HHU Ye€JIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U C0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. 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. XHUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CTIIOCOO0OB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  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. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuabl. [Ipumenenne xucimopoma. CrocoObl



MOJIYYEHUsI KHUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyropopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE 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
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MostsipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4yenoBeKka. KpyroBopor Boabl B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkiatypa okcuaoB. Duznueckue U XUMUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kuciaor. Ousznyeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[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
npekpaileHus ropeHus (mokapa), O3HaAKOMJIEHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpalu3aluy, IOJIy4YEHHE HEPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
aemMenToB JI. U. MengeseeBa. CrpoeHne aToMoB. XHMH4YECKasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKUM CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHuss.  OKHUCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIMMU.
[Iponecchl okucaeHns U BOCCTaHOBIIEHU. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHMHKA C pAacTBOPAMHU KHUCJIOT M IWIEJIOYEH, IMPOBEACHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 MCMOJIb30BAHME KaK OOIIMUX EeCTECTBEHHO--HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHaliu3, CHHTE3, KiIacCupUKalus, TEePUOAUIHOCTh, HAOIIOJICHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (pu3ndyecKkrue BEIUYUHBI, €IUHUIIBI
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 XUMHYECKAsl peaKkUus

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM dJiieMeHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMHU BEHIECTB, MO TEIIOBOMY 3(P(deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKUX peaknusx. [IoHSITHE 0 TOMOTEHHBIX M 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 peaKkuum. CocraBnenue ypaBHEHUI



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

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMM BUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojleil B CBeTe MPEACTaBICHUH 00 BIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMUMHYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MNpPU3HAKU  MPOTEKaHUS  peakUuid  HMOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, 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. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciioTa, (QU3NYECKHME M XUMUYECKHE CBOWCTBa (00muMe Kak
OpeaCcTaBUTeNsl Kjlacca KHUCIOT M crneurpuueckue). XUMHUECKUE peakluu,
JeXalue B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJYy4EHHS] CEPHOM KHCIOTBHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHH B MpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMu4ecKoe 3arps3HeHre OKPYKaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KaUECTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
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, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (OE€H3MH), UX pPOJb B OBITY M NPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, IIOJYyYEHUE 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, xkene300eToH. [Ipobiembl G€30MacHOr0 UCIOIb30BaHUS
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, OTpaKAIOINUE (PUINYECKHUE M XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOJICHHE TIpollecca OOYIIIMBaHUSI caxapa IMoJ JICUCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
MOH M HaOJIOJeHUuEe TNpHU3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (PU3UYECKUMU
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 aMMOHHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BELIECTB 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 CHIMKATHOW IPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aroMmoB. CTpoeHHE MeTaJIOB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONTydeHUs: MeTayuioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
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, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJroMUHUN: TIOJIO)KEeHUE B [leproanueckoi cucTeMe XMMUYECKUX SJIEMEHTOB
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 aTroMa, HaXOXIAEHHWE B npupoge. Puznueckue Hu
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, M3YYEHHUE  PE3YyJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HWCIIOJB30BAaHUE  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIe0OBaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momoipb 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
NOHATUN, TaK W MOHSATHUM, SBISIOMIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHHUE, MOJENb, SBICHUE, MNapPHUKOBbBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAsI
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEILIECTRA.

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



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

[ImanupyemMble pe3ynpTaTbl ONUPAIOTCS HAa BEAYIIHE LECIEBBIE YCTAHOBKH,
OTPKAIOIIME OCHOBHOW CYIIECTBEHHBIM BKJIAQJ HW3y4aeMOW NIPOrpaMMbl B
pa3BUTHE JIMYHOCTU OOYYaIOIMXCS M HMX CIHOCOOHOCTEM € MCIIOJIb30BAHUEM
obopynoBanus «Touka pocTay.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUS TMPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIILHON JICSITEIILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TPHHSITHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEAEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAIN3AINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOUIUXCS
PYKOBOJACTBOBATbCS CHUCTEMON TIO3WTHUBHBIX IICHHOCTHBIX OpHEHTAllUd W
pacIIipeHne OmbITa AEATeIHbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAy4YHOMY HACJIEIMI0, TIOHMMAaHMUS 3HAYEHUS XUMUYECKOW HAYKHW B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEpPHOW WHGMOpMAIUEnd o
MIEPEIOBLIX JOCTIKCHUSAX M OTKPBITUSX MHPOBOM M OTCUYECTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) TPa’KIAHCKOT0 BOCIIUTAHUS:

NPECTABIICHUS O COIMAIBHBIX HOpPMaxX M TMPaBWIAX MEKINIYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-HCCIENOBAaTEIbCKONW, TBOPYECKOM W JIPYrUX  BHUAAX
JeSITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOH MEATEIbHOCTH NpHU
BBITIOJTHEHWN YYEeOHBIX, TO3HABATENbHBIX 3a/1ad, BBITIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3IAHUH YI€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOIeCCe OTOW YYEOHOH IeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKM CBOWUX TOBAPHINEH C TIO3HUIIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIICCTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHYECKIE TPEICTABICHHUSI O BEIIECTBE W XWMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIUE
OCHOBY U TTOHUMAaHUS CYINTHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPUPOIBI, B3aMMOCBS3SIX YEIOBEKA C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJyYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBbIE i OOBSICHEHHS HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH,
MO03HABATEIbHOM, WH(OPMAIMOHHOM W YHUTATEIbCKOM KYJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEpaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpEJICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYCHHIO W TO3HAHWIO, JIFOOO3HATENLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHHUIO, MPOEKTHOM M HMCCIIEI0BATEIbCKON
NesSATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBIICHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBbIA 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HENPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOAUMOCTH COOJIOACHUS IPaBWII OE30IMacCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTHUECKOMY U3yUYeHHUI0 TipodeccHii 1 Tpyaa pa3aTudHoro poja,
YBaXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHMSI TMPEAMETHBIX 3HAHMM MO XUMHUM, OCO3HAHHBIM BBHIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOIOKEHHSI 00pa30oBaHus ¢ Y4ETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHoi npohecCuoHaAIbHON EATEIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCA B IPOQECCHOHATLHOMN Cpejie;

6) 3K0JI0rH4YeCcKOr0 BOCITUTAHUSI:

AKOJIOTHYECKH I1€J€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
O6e3omacHOoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXMYECKOMY 30POBBIO, OCO3HAHHME IEHHOCTH COOJIIOJICHUS
paBujl OE30MIaCHOr0 MOBEJEHUS MPU pabOTe C BELIECTBAMU, & TAKKE B CUTYalUsX,
YTPOXKAIOIIKUX 30POBBIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydyaeMble MPU M3YYEHUH XUMUU, IS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpeao, Il TOBBIIEHUS
YPOBHSl  DKOJOTMYECKOM  KYJIbTYphl, OCO3HAHHUSI TJIOOAJIBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M MyTeW UX PEIICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI



B cocraBe wMertanpeaMeTHBIX PpPE3yNbTATOB BBIJCISIOT 3HAUYUMbBIC IS
dbopMUpOBaHUST MHPOBO33pEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEopHs,
NIPUHIINI, TUTIOTE3a, (DAKT, CHCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHUW W3 ITUX NPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU
HAyYHOU KapTHUHE MHpPA, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUs (ITO3HABATENbHEIE,
KOMMYHUKAaTUBHBIC, PETYIATUBHBIC), KOTOpbIE OOECIeYynuBalOT (GopMupoBaHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NeSTeTbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBbIE YUeOHbIE JelcTBUS

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MNpPU OCBOCHUU
3HAHMI: PacKphIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIIEIATH UX XapaKTEpHbIE
NPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATHUSAMH), UCIOIB30BaTh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB W SBJICHUHN, BRIOWPATh OCHOBAHUS U
KpUTEPUU IS KJIAacCU(PUKAIMKM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUYECKHE pACCYXICHHs (MHAYKTHUBHBIC, ACIYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS,

yMEHHE TMPUMEHITh B TIpollecCe€ TO3HAHMSI TOHSITUS (MPEIAMETHBIE W
MeTanpeMETHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMble B XUMUH,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHYecKas ¢Gopmylia U YypaBHEHUE
XUMHUYECKOW peakluu — MPU PElIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C YUETOM
ATUX MOJETBHBIX NPEJCTABICHUN BBISBIATh U XapAKTEPU30BATH CYIIECTBEHHbIC
NPU3HAKHN W3YYae€MbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHbIE CBSI3M U
MPOTUBOPEUHUS B U3YyUa€MbIX MPOIIECCax U SIBJICHUSX.

ba3zoBble ucciaegoBaTe/bCKue 1efiCTBUA !

YMEHHE UCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KAyeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE NMPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUI;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYCHHYECKUX OJKCIIEPUMEHTOB, YyMEHWE HaOIogaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MPOJIeTTaHHOM padoTe.

PabGora ¢ undopmanmei:



yMEHUE BbIOUMpaTh, AHATM3UPOBATH W UHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOIYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHAST  JINTEpAaTypa XUMHUYECKOTO COJAEp)KaHUS, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHUBATh IMPOTUBOPEUYHMBYIO M
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSTHh pa3IU4Hble METOABl M 3allpoChl MPU MOUCKE U OTOOpE
UHPOpMAIIM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a]a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJIEHUE KYJIbTYPOM aKTUBHOT'O UCMOJb30BAHUS PA3JIUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BBIOMPATh ONTUMATBHYIO (popMy TpeacTaBieHus] nHPoOpMauu 1
WUTIOCTPUPOBATh pELIaeMble 337a4d HECJIOXKHBIMU CXEMaMu, JuarpamMmaMu,
IpyruMu popmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHHE UCIONb30BaTh M aHAJIM3UPOBAThL B Tpolecce Yy4eOHOW U
UCCIIEZIOBATEIBCKOM NEATENbHOCTH MH()OPMALMIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHME OKPYKAIOIIEH NpPUPOTHON
Cpelbl.

KoMMyHuKATHBHBIE YHHBeEpPCAJIbHbIE YUeOHbI€ JelCTBHS:

yMEHHUS 3aJaBaTh BOIPOCHl (B XOJe Jauanora v (Wid) JUCKYCCHUHU) IO
CyLIEeCTBY  0OOCyXJaeMOl  TeMbl, (OPMYJIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MPEJI0KEHHOM 3a1a4H;

YMEHUSA  TPEICTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEJIbHOM
NEATENbHOCTY B YCTHBIX W THMCBbMEHHBIX TEKCTaxX; JenaTh I[PE3EHTALHNIO
pE3yNbTAaTOB BBIMOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1ab0paTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHUS Y4E€OHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M  MCCIIEAOBATENbCKOM  JAESATEIIBHOCTH  HPU  PELIECHUU
BO3HUKAIOUIUX MpPOOJIEM Ha OCHOBE Y4é€Ta OOILIMX MHTEPECOB M COIJIACOBAHMS
no3uui (o0CyXeHusi, 0OMEH MHEHUSMH, «MO3TOBBI€ IITYPMbI», KOOPIUHALIMS
COBMECTHBIX JICHCTBUM, OIpPEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U ApYrue).

PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUS:

YMEHHE CaMOCTOATENBLHO OMNPENCNsITh UEIU JEeATeIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOUPATh HanbOosee 3(PPEeKTUBHBIE CITOCOOBI pEHIEHUSI YUEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATENIBbHO COCTaBIIATh WIM KOPPEKTHPOBATH
IIPEJIOKEHHBIA QJITOPUTM JCUCTBUUA MPU BBIINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,



OIICHUBATh COOTBETCTBHUE IOJYYEHHOIO pE3yJIbTaTa 3asiBJICHHON IIEJIU, YMEHUE
WCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpE/jIaraeéMble B YCIOBUM 3 IaHUM.

NPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX PE3yJbTaTOB IO OCBOEHUIO 00s3aTENbHOIO
COJICpKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeHCcTBHH, crnenuuueckue JJId IPEAMETHON o0macTH  «XHMHUS», BHJIBI
NEATENbHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUI0 U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbie pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEUIECTBO, CMECH
(omHOpOIHASL M HEOHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE MAacca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10Jisl XUMUYECKOT O 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHUCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasl peakilusi, KiacCUpUKAIMs peaKIuil: peaxkiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEAKUHH 3aMEUICHUS, PEaKlIuH
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKIIMH, TEIUIOBOU 3(P(EKT peakiui,
SAIpO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PaJANYC
aToMa, XUMHYECKas CBS3b, MOJSPHASA W HENOJISIpHAs KOBAJICHTHAs CBA3b,
VWOHHAS CBSI3b, MOH, KaTMOH, aHHOH, PacTBOp, MAcCOBAasl JOJIsI BEIIECTBA
(mpolleHTHAs! KOHIIGHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHATUM U
MPUMEHSTH 3TU MOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPALLICHUII;

e WCIIOJNF30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (OPMYI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

e OIpEeNsITh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHHSX,
CTENEHb  OKUCIECHHMS  BJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAass W MOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeiBaThb cMbicia Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKUX JIEMEHTOB OT MX IOJoXKeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHa ABOTraapo;



e OIKUCHIBATHL W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iiiyaTh TMOHATUS «TJaBHas
nonarpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpymnmna)y», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHMS, KOTOPbIE HUMEIOTCA B
tabnuue «llepuoguyeckas cucrema XuMuueckux »saemeHtoB . U.
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB M 3apsij siApa, 00llee YUCIO SIEKTPOHOB
U pacrnpeesieHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJaccU(PUIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTRA,
XUMHYECKHE peaKkuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY (D deKTy);

e XapakTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMICTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOJATBEPK/asi OMUCAaHUE MPUMEPaAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

e TMPOrHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TNpEBpalieHUuid B
pa3IUYHbBIX YCIOBUSX;

e BBIUHCIATH OTHOCHUTEIBHYI0 MOJEKYISIPHYIO U MOJSPHYIO MACCHI
BEILIECTB, MAaCCOBYIO JOJIO XUMHYECKOrO JJeMEHTa 1o Qopmyie
COCIMHEHUs, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

e TMPUMEHSATH OCHOBHBIE OMNEPAIMU MBICIUTEIBLHON NESATEIbHOCTU — AHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUUYMHHO--CIIEACTBEHHBIX CBS3€H — JUIsl M3YyUECHHS CBOICTB
BEUIECTB M XHMHYECKHX PpEAKIMi, €eCTEeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHWE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

e CIIENOBAaTh MpaBWIaM  IOJIb30BAHUS  XMUMHUYECKOM  MOCYAOM U
7abopaTopHbIM  000pPYJOBAaHMEM, a TaKXKe TMpaBUiIaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelleCTB (BOJOpPOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMpENEIEHHON MaccOBOW J0Jel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO0 WHIUKATOPOB
(;makmyc, deHondTanenH, METHIIOPAHXK U APYTHE).

K xonIy o6ydenus B 9 kiacce npeamMeTHbie pe3yabTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:



pPacKpbIBaTh CMBIC] OCHOBHBIX XWMHUYECKHMX TOHSATHW: XUMHYECKHUU
DJIIEMEHT, aTOM, MOJIEKYJId, HOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCJIEHHSI, XUMUYECKasi peaKlysl, XUMUUECKasl CBS3b, TEIIOBOM 3(deKT
peakuud,  MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT TUCCOLMALMS, PEAKLUUA HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMbIe U
HEeoOpaTUMbIE pEaKLUUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHCJIEHHE W  BOCCTAaHOBJICHUE,
aJJIoTpoIus, aM(pOTEepPHOCTb, XUMHUUYECKasl CBSI3b (KOBaJIEHTHAasi, MOHHAs,
METAJUINYECKasl), KpHUCTAJUIMYECKas pEIIETKa, KOppO3us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW pEaKUuH, MPEHeNbHO JOIYCTUMAas
koHneHTpanus [TJIK Bemiectna;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHMX IIOHATUH H
IIPUMEHATH 3TU NOHATHUSA IPY ONIMCAHUM BELIECTB U UX IPEBPALLECHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY I COCTaBJIEHHS (OpMyI
BELIECTB U YPABHCHUN XUMHUYECKUX PEAKLIUN;

OIIPENENATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAUMHEHUN Mo (opMynam, BHI XHUMHYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METaNIMYecKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsa]l MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIITUYECKOU
PELIETKM KOHKPETHOI'O BELIECTBA;

packpeiBate cMbica llepuogmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHME: ONUCHIBATh MU XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuonnyeckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarth MOHATUS «rJaBHasg noarpynmna (A-rpynma)» U «mo0o4yHas
noarpynna (b-rpynma)», Mansle U OoNbLIME IEPUOIBI, COOTHOCHUTH
0003HAUEHUs, KOTOpbIE HMEIOTCSI B TEPUOIMYECKOM Tabmume, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHMYECKHX
DJIIEMEHTOB (COCTaB M 3aps sAapa, OOILIee YUCIO JJIEKTPOHOB U
pacmpesieieHue UX 10 D3JEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB JJIEMEHTOB M MX COCIWHEHUM B
IIpEeAEIax MAJIbIX NEPUOIOB M I'JIABHBIX NOATPYNII C YUYETOM CTPOEHUS HX
aTOMOB;

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHYECKHE peaKUuu (M0 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIIUH



BEIIECTB, 0 TEIUIOBOMY 3(PdEKTy, 0 U3MCHCHHUIO CTEIIEHEH OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME W CcHenudUYecKrue XUMUYECKHE
CBOMCTBAa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJATBEPKIasl OIMCAHUC
NpUMEPaMH MOJICKYJSPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIUii;

COCTaBIIAITh YPAaBHEHUS DJICKTPOJUTHUYECKON JIUCCOIMAIMUA  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINI HOHHOTO
oOMeHa, ypaBHCHHMS pEaKIUH, IMOATBEPKIAIONIUX CYIIICCTBOBAHUE
TeHETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYINIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaAKITUi
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaiaHca 3TUX PeaKInii;
MPOrHO3UPOBATh CBOMCTBA BEIHIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpAIICHUN B pPa3IMYHbIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »JJeMeHTa 1o QopMmyie
COETMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAoOM U
7abopaTopHBIM  00OpYyIOBaHHMEM, a TaKXke IMpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHUCIIOTO ra3a);

NPOBOJUTh  PEaKUUH, MOATBEPKIAIOIIME  KAaueCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMHI-,
uoaua-, kapObonat-, ocdar-, cumukar-, cynbdar-, THIPOKCHI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI HM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIIMU MBICTUTEILHON NEATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — /I U3Y4YEHUS CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCICPUMEHT (pEabHBIA H
MBICJICHHBI ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Paznea 1. IlepponavajibHble XUMHUYECKHE IIOHATHSA
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu




[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OKuCIMTENLHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paznemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Htoro mo paznemny 25




Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonatue o MeToaxX MO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buoamorera LOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIui
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42




Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a Mo €ro Uu3BeCTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. t https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUH
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX DJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Mepuoamueckasi cucteMa XUMUIECKUX bubmmorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

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




Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CTeren, okueeHs https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK




«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

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




XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUHA B pACTBOPaX»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK




XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

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

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «IlomydueHne COIAHON KUCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK




V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa IOK
yAoop ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 Y XUMHUYECKHUE bubamorera LOK

p P AC https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

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




DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

N bu6nuorexa [IOK

44 DNEeKTPOXUMHUUECKUN P

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156




OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peaiiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COICPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3NH METAILIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa LIOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKalollei cpeabl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK




CHUCTEMAaTHU3al A 3HAHUI

https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
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* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
Xumus, IOypouHbIe M1anbl 8-9 kiacc, coctaButens JI. M. bpelirep, T.
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