MUWHUCTEPCTBO MIPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN

JlenaprameHT oOpa3oBanus 1 Hayku Kypranckoit obnactu
JIeOsKbeBCKUN MYHHUITUTIATBHBIA OKPYT

MyHunumnansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«JlebspxbeBcKast cpeqHsisi 00Ie00pa3oBaTeIbHas MIKOIa

PaccmoTpena Ha
METOJMYECKOM COBETE
mkoJibl 28.05.2023 roxa.

PABOYASI IPOTPAMMA
(ID 3749518)

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

1151 oOygaromuxcst 8 — 9 Ki1accon

p.m. Jlebsoxbe - 2023



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npenacraBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
pabouell mporpaMMbl BOCIIUTaHMs U C Y4ETOM KOHLENIMM NPENOAABaHUs y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit deneparmu.

[Iporpamma mo XuMuu Ia€T MpPEACTABICHHE O IENsAX, OOmel crpareruu OOy4YeHHS,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIUXCS CpPEACTBaMHU YYEOHOIro IpEeaMETa, YCTAHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesleieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE 10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IIOCIIE0BATEIbHOCTD
U3YyYEHHs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOTro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcsl, ONpeaesisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOTO 001I1eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHs] XUMHH
Ha YpOBHE Leleld H3ydeHus MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HaBaTEIIbHOU
JEATEeTLHOCTH 00YYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEpIKaHMUS.

3HaHUEe XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeCTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOpMUpPYEMbIE XUMHUEH
IPEICTaBICHUS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIUYU BELIECTB B MPUPOJE, O MyTIX
pemieHust TI00anbHBIX MpoOJEeM yCTOHUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 0€30acHOCTH, MPOOIIeM 3JpaBOOXPAHECHHUS.

H3ydyenue xumuu:

CIOCOOCTBYET peanu3al BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (HyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HH, TaKk U B
po¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3I/ Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON ITPaMOTHOCTH 00y4aroIInXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(HUKON COmepKaHUs
y4eOHOro NpeaMeTa, KOTOPBIM SBJISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpPak€HHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0ILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NPOrpaMMbl 0 XUMHUH C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHUH O XUMHUYecKod peakuuu. OOe 3T CHCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHILMIY IOCIEI0BATEIbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

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

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApPYromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YYeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kjiacc.

[Ipu n3ydeHnn XUMHH TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIM HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — BaKHEHIIHUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAHUM U PA3BUTHUH I[IO3HABATEJNbHBIX YMEHUNW M UX NPUMEHEHUH B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPAaBHII 0€30MacHOro
oOpalIeHus C BeECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHHHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, FTOTOBOM K caMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHITHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(bOpMHPYIONUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIUMUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHHUS OKPYKAIOLIEro MHpa, UCMOJb3ysl 3HAHUSA U
OMBIT, TIOJYYEHHBIC MPH H3YYCHUH XUMHM, NPUMEHATH HMX MPH peleHHH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOM NEATEIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH LelIecoo0pa3HOro MOBeAEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaNIPaBJICHHOCTH AaJbHEHIIero o0yueHus..

OO6r1iee 9MCII0 9acoB Il U3yUEHUsT XMMHUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs —
134 gaca: B 8 kimacce — 68 yacoB (2 gaca B Hezento), B 9 kiacce — 66 yacoB (2 4aca B HEZCIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XMMUU. UncTele BemecTBa U cmecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocTsie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCcTaBa BellecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCHUTENIbHAsT MOJIEKYJISIpHast
Macca. MaccoBasi 10J11 XMMHUYECKOI'O 2JIEMEHTA B COEJUHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA, MAacChl M
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COETUHEHUH.

®uznyeckue M XUMHYECKHE SBICHUSA. XHMMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Knaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYNOH, ImpaBuUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpateHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHUEM, M3yYeHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTHpaHue caxapa B CTyIKe, KMIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHHWE TMPU3HAKOB TMPOTCKAHUS XUMHUYECKUX peakuuid (pa3ioKeHHWe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a c¢ pacTBopoM coiu menu (II), msydenwme cmocoOoB
pasfeNeHnuss CMeceil: C IMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIIAPUBAHHE, TUCTHIUISAINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKH TMMOBAPEHHON CONMHM, HAONIOACHHE U ONHCAHHE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MojIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — a1eMEHT M IIPOCTOE BEILLECTBO.
Haxoxnenue kuciopoja B mpupojae, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHs] KHUCIOpOAa B JlabopaTopud W
MPOMBINUICHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H — alIoTpOIiHAs MOAM(PUKAIUS
KHCIIOpOJa.

TennoBoit 3(pdekT XUMHUYECKOW peaklnu, TEPMOXHMHYECKHE YypaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.



Bonopon — »nemMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopojga B NPUPOJE,
dusznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOoAbl. Bona kak pactBoputTenb. PactBopbl. HackimeHHble u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BewIecTB B BoJe. MaccoBasi A0 BELIECTBA B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poilb pacTBOpPOB B NMPHUPOAE U B SKU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmueckux coenuHennid. Oxcunbl. Knaccudukanus OKCHIOB:
coneoOpa3yromune (OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHEIE) U HecolieoOpa3yromue. Homenkmarypa
OoKcuA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiydeHue okCuaos.

OcHoBanns. Kiaccudukanusi ocHoBaHMi: TIENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuil. PU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMUYECKHE
cBoiicTBa kuciot. P aktuBHoctr metamioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XUMUYECKUE cBoWcTBa cosel. [lomydenue
coJIei.

['eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeiesieHUue CoJepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHME M W3YYEHHE CBOMCTB KHUCIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpAIICHUs TOpEeHUs (IMoxkapa), 0O3HAKOMIICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4yeHHE, COOMpaHue, paclo3HaBaHUE U
M3ydeHHEe CBOWMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIB30BAHKE BHICOMATEPUANIOB), HAOIIOJEHIE 00Pa3I[OB BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEH PAaCTBOPEHHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIECTBA,
B3aMMOJICKCTBHE BOJBl C MeETaUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIISCTB PA3TUYHBIX KIIACCOB,
HAOJIO/ICHNE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3aumoeicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETajIaMH,
peakuuii HEeUTpanu3aluu, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 o TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumu4yeckux iementos [[. U.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(UKANMA XUMHUYECKHX JJIeMEHTOB. lloHaTHe o0 rpymnmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U HIETIOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, MHEPTHBIEC Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. Koporkonepuognas u JUIMHHONEpHOAHas ¢Gopmbl llepnoandeckoil CUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBIX 20 XUMUYECKUX AJIEMEHTOB [leprnoIndeckoil CHCTEMBI
. W. MenpgeneeBa. XapakTepuCTHMKa XHMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [lepuogumueckoro 3akoHa u Ileproauyeckoil cCUCTEMbl XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbI U TpakIaHHH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas " HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs! CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YYEeHHE OO0pa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHUIA
[MHKA C pacTBOpaMu KUCIOT M IIEJI0oYel, MPOBEACHUE OIbBITOB, WLTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHU B 8 KJIACCE€ OCYIIECTBIISIETCS
4yepe3 WCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHATHA, TaK W TOHSATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mre ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIH (akT, TUIOTEe3a, TEeOopus, 3aKOH,
aHaM3,  CHUHTE3,  KIacCU(pUKAlUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OIKCIECPHUMEHT,
MO/ICJIMPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHHE.

®usnka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIMbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, JJEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
MCKOIIaeMbl€, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMUYecKHX »diemeHtoB [J[. .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLHUS U HUX COCAUHEHUH B COOTBETCTBUU C
MIOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTPOEHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THUMNBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKOM PEMIETKH U BHJA XUMHYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTHYeCcKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudpukanuss XuMUYeCKUX peakiuid 1Mo Pa3IMYHbIM MPU3HAKAM (110 YHCIYy H COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTerneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.



[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhL, BIMSIOUIME HA CKOPOCTh
XUMHYECKON PEeaKINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHUE YPAaBHEHHHN OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIh30BAHMUEM METO/Ia MIEKTPOHHOIO OallaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTrO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenn:

O03HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS Pa3IMYHBIX
(aKTOpOB, MCCIEIOBAaHUE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIMALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIACNIEHWE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUTFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIokKEHUS, COCIUHECHHS),
pacro3HaBaHHEe HEOPraHWYECKMX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTtanibl M UX coeIUHEHUS

OO0masi xapakTepucTHUKa TraloreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne M (puU3MUEeCKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOWMCTBA Ha MpHUMEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJlIaMH,
menouamu).  XusopoBopopon. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOa HAa OpPraHn3M 4elloBeKa. BaxxHenmue XJ1opuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTeneHu OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMUYECKUE CBOHCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBA. OKCHUIBI CEephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneunpudeckue). XUMHUYECKHE PpEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMONXydeHus: cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpPALICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIECHUs. A30T, paclpocTpaHeHHEe B NpuUpone, (QU3NYECKHE U
XUMHUYeCKHe cBolicTBa. KpyroBopot azora B mpupojie. AMMUAK, ero GuU3N4ecKue U XUMHUSCKUE



CBOICTBa, nonydeHue u npuMeHeHue. Conu aMMoHMs, UX (pU3HUECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHeHrne. KadecTBeHHass peakiusi HA MOHBI aMMOHUS. A30THAasi KUCIIOTa, €€ IMONy4YeHHE,
dusznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak TWpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJIed aMMOHHS B KayeCTBE MHHEPaJbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, puznyeckue u xummuueckue cporicta. Okcua docdopa (V) u gochopHas KucioTa,
bu3nvecKkne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEPaIbHBIX YI0OpECHUH.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJIEPOJ, alIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcuppl yriaeposaa, ux ¢pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE Ha KMBBIE OPTaHU3MBI,
NOJIyYeHUE U TPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kucinora u eé
coiu, uX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  kapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTIepoiaa
(MeraH, »TaH, OSTWJEH, alETWICH, STaHOJ, TIJUIEPUH, YKCycHas kuciota). [Ipupoansie
WMCTOYHHMKHU YTJIEBOJIOPOJOB (Yyrojib, NMPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBEeKa. MarepHallbHOE EIUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOIH30BAHKE B OBITY, B MPOMBIIINIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKCnepumenmn:

u3ydeHHe oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKlUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KUCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOH peakiuu Ha Ccyib(paT-HOH W HaONIOJIeHUEe TMpH3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COEAWHEHHH
(BO3MOXHO HCTIOJIL30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
NoJlyueHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocdar-nOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, cCOOUpaHue, pacro3HaBaHUe



W W3y4YeHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHWE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHWE C NPOIyKIUEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BakHelue
HEMETAJJIBl U UX COCTUHECHUS.

MeTa/iibl M MX COEeTUHEHUS

OO0masi xapakTepUCTHUKA XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTANIOB. MeTalinueckas CBSI3b M METANIMYECKas KpHUCTaJUTMYecKas
peuméTka. DJNEKTPOXUMUYECKUN ps HanpsoKeHW MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTasuibl: TTooxkeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUEeCKUe U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAII0B U UX COCAUHCHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHne B Ilepuoanueckoit
cucreme xumMuueckux aemeHToB [[. M. MeHneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nYecKue U XMMUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHelme coenrnHEHUs
KaJbIHs (OKCHI, THAPOKCHU/I, COJH ). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B Ilepumomgmueckoil cucrteme Xumuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYEeCKUe U XUMHUYECKHE CBOKCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnomoxenue B Ilepumomnueckodr cucrtemMe xumuuyeckux osiementoB JI. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXKAEHUE B Mpupojae. Pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YJbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIONBH30BaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX PEaKlMi HAa MOHBI: MarHus, KalblUs, aIIOMUHUS, LUHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaOMrOIEHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIONIB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS M THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10
TeMe «BakHeHuIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyxKamolias cpeaa

BemecTBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH cpe/bl (TpeeNibHas OMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMum B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ixkcnepumenm:

u3ydeHue o0pa3ioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).



Meostcnpeomemnuwie ceasu

Peanuzanus MEXIpeIMETHBIX CBSI3€H NMPU M3YyYEHUU XUMHUH B 9 Kilacce OCYIIECTBISIETCS
Yyepe3 HCHOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaK W IOHATHUH,
SBJISIOIIMXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4YHbIH (DakT, THUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  TMEepUOJUYHOCTh,  HaONIONEHHE,  AKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYIPOBOJHUKH,
TURJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAUIMUECKass pelETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢orocuHTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIOOpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCHIUTATEIbHOM J1€ATEIHHOCTH B
COOTBETCTBUHU C TPAAUIIMOHHBIMUA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU ILCHHOCTAMU, NMPUHATHIMU B OGIJ.IGCTBC npaBujiaMu U HOpMaMHU MOBCIACHUSA U
CIOCOOCTBYIOT IPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COLUAIA3AIMH 00Y4aIOIINXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CHUCTEMOM MO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM YHCJIC B HaCTH.

1) mnaTpuoTHYeCcKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HayYHOMY
HaCJICIUO, INTOHMMAaHHA 3HAYCHHA XUMHUYECKOU HayKH B JXWU3HU COBPCMCHHOI'O OGH.[CCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBhIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBON M OTEUECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
MHpa ¥ OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

MNPpEACTAaBJIICHHUA O COLUAJIBHBIX HOPMAX U IpaBUIAX MCKIIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTBCHHO HOHC3HOI>'I,
yueOHO-UCCIIeI0BATeNIbCKOM, TBOPUECKONM M JAPYrUX BUJAX MAESITEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW NIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHCHUHU XUMHWYCCKUX OKCIICPUMCHTOB, CO3OaHUHN y‘ICGHBIX IMPOCKTOB, CTPCMIICHHUA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIU B ITPOLICCCC 3TOU y‘IG6HOﬁ ACATCIIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEIEHHWE U TIOCTYNKHM CBOMX TOBAapHUIIEH C MO3UIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:



MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIONINE OCHOBY IS
NOHMMAaHMUS  CYIIHOCTM HAayyHOW KapTUHBI MHpPA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON Cpeloi, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATENIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJyY€HHE HOBBIX 3HAHUU IO XUMHH,
HEoOXoauMBbIe Ul OOBSCHEHHS HaOJI0OJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHnI0, IPOEKTHOM U MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBUI W HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTpeOJCHUs aJIKOrojsi, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IacCHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KHU3HH,

5) TpynoBOro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy M pe3ylbTaTaM TPYJOBOH JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHHS
OPEIMETHBIX 3HAHUM 1O XWMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaIbHOH TPACKTOPHH
IPOJOHKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONU NEITEIbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a1alITUPOBATHCS B IPOPECCHOHATIBHOI cpere;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaLIUAX, YIPOXKAIOIINX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IOJIydaeMble MPH H3YUYEHUU XUMHUH, JJs pelICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJSHON CPEAOH, U1 ITOBBILICHHS YPOBHS dKOJIOTMYECKOU
KYJBTYpBl, OCO3HaHMS TII0O0ATBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOjIeM U MyTed MX pelieHHs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOrO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yJibTaTOB BBIACISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNoTe3a, (Hakr, CUCTEMa,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 3THX MPEAMETOB (JOPMHUPOBATH NPEACTABICHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (ITO3HABATENIbHEIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/IbHbIe YHMBepPCcAIbHbIe yueOHbIe AeiicTBUSA



Ba3oBrble JJornueckue aeiicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TMOHSATHUH (BBIIEISATH WX XapaKTepHbIC IPU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUIMHU), UCTIOIb30BaTh MOHATUSA ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUHM JUIs KiacCU(UKALUU
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTAaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, NCTyKTUBHBIC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUU, MPeoOpa30OBBIBATH MIUPOKO
NPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuud — TpU pelIeHud YydeOHO-
MO3HABATENIbHBIX 3334, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHUYECKHX PEAKINi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMBbIX IIpOLEccaX U SBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHMUS, a
TakkKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXJCHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3alMM M MPOBEICHHUIO YYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3yJIbTaTaM IMPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJSIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaIINIO;

YMEHHE MPUMEHSTh PAa3TUYHBIE METOJIBI M 3aIPOCHI IPH MOUCKe U 0TOOpe MH(pOpMAIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpEeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHS WH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYypOil aKTUBHOI'O MCIOJIb30BAaHUS PA3TMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOUPATH ONTUMAIBHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMAILlMM W WJUTIOCTPUPOBATH pEIIaeMble 33/1a4yll HECJIOXKHBIMH CXEMaMH, IuarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOUHAITUSMH,

YMEHHME HCMOJb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CEITbCKOTO X03SICTBAa M TPaHCTIOPTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPEBI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe auaiora W (WJIH) IUCKYCCHU) TIO CYIIECTBY
oOcyxgaeMoll TeMbl, (HOPMYITHPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIATh MOJyUYEHHbIE PE3YJIbTAaThl T03HABATEIHHON JESITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO



JKCTIEpUMEHTa (JJTa0OpaTOPHOTO OMbITa, JTAOOPATOPHON pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIMK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHM, ONpeesieHrne KPUTEPUEB O OIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSATEIBHO ONMPENENSITh LeNU AeSTebHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBHIOMPAThH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpuTM IEHCTBUN MpuU
BBIMOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YEHHs] HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHUE MOJIYUYCHHOTO pe3ybTaTa 3asBJICHHOMN LIEH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaraeMbIe B YCIIOBUU 3aJIaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHON pabodell mporpamMMoOM, BBIACISIOT: OCBOCHHBIC
oOydJarmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUH, crenuduueckue s
npeaMeTHo oOnacTu «XHUMHS», BUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETANU, TPEoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K konmy obydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

® PacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSITHI: aTOM, MOJEKyJa, XUMUYECKHUIT
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIo
3JIEMEHTAa B COCIMHEHHH, MOJISIPHBIM O00BEM, OKCUI, KHCIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKius, KIacCU(PUKAIIHS
peakuuii: peakliui COeAMHEHUS, PEaKLUU Pas3NIoKEeHUsl, PEaKIuU 3aMEeIEeHUs, PeaKIu
0o0MeHa, 2K30- U YHJIOTEPMHUUECCKHE PEAKIINH, TEIIOBOM 3P (EKT peakiuu, sapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas OpOWTaNb, pauyC aromMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBas A0 BellecTBa (IpOLEeHTHAs! KOHLIEHTpAaIKsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH W TPUMEHATH ITH
MOHSTHS IIPH OMUCAHUU BEILIECTB U X MPEBPAICHHI;

® CMOJNIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OPMYNl BEILIECTB H
YpaBHEHUN XMMHUUYECKUX PEAKIUK;

e ONpeneNsITh BaJCHTHOCTh aTOMOB 3J€MEHTOB B OHMHAPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAs ¥ MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX,

e packpbiBaTh cMbIch [lepronnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHE TMEPUONUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJipo;



ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas moArpymnmna (A-rpynma)» u
«moboynas moarpynna (b-rpymma)», mameie u  OONbIIME TEPUOABI, COOTHOCHUTH
o0o3Ha4YeHMsI, KOTOphIe UMerOTCs B Tadnuie «l[lepruogudeckas cucteMa XUMHUYECKUX
sneMmeHToB J[. 1. MenpaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpezesieHle Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATH XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUCCKUE
peakuuu (IO YUCIYy U COCTaBY YYACTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, MOATBEpPXKJas  ONUCAaHWE [pUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATENIHHOCTH — aHAM3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMAaTU3allNI0, KIACCU(UKALINIO, BBISBICHHE MPUYHMHHO-
-CJIEICTBEHHBIX CBA3€H — I U3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl ~ TNO3HaHUS  —  HaOJmIOJaeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH);

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHUsi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB MO MOTyYEHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BENHIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHoadTaenH, METHIIOPAHXK U JPyTHe).

K konmy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHH: XUMHYECKHN AIIEMEHT, aTOM,
MOJIEKyJIa, NOH, KAaTHOH, aHWOH, IIPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIILHOCTh, CTETEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiyu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOIIUTHI,
HEIJIEKTPOJIUTHI, SJCKTPOIUTHYECKAs JUCCONMAINS, PEaKUUH HMOHHOTO OOMeHa,
KaTaJau3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMBIE pPEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUH,  OKHUCIHMTENb,  BOCCTAaHOBHTEINb,
OKHCIICHHE M BOCCTaHOBJECHHE, AJIOTPONUsS, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUINYECKas), KpUCTAJUIMYecKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM pEaKkIuH, IMpeJesbHO JIOMyCTUMAs
koH1eHTpauus [1JIK BemecTna;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH W NPUMEHSATH 3TU
MOHSATHS NPH ONMCAHUU BELIECTB U MX MPEBPAICHU;



UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY I COCTaBlI€HUS (OpMyn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTaBa, NMPUHAMIECKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH 1o (opmyniaMm, BHJI XMMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKAsl) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHA IO XHMHUYECKOU
(dopmyrne, xapakTep cpelbl B BOAHBIX PAacTBOpax HEOPraHWYECKUX COCIMHEHHMH, THUI
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u 1EMOHCTPUPOBATH
€ro MOHUMaHME: ONMCHIBATh U XapaKTepu3oBaTh TabinuHyto ¢opmy [leproanueckoit
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jIMyaTh IOHATUSA «TjaBHas noxarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblINMe TMEPHOMBI,
COOTHOCUTH 0003HA4€HHs, KOTOpblE HMEIOTCS B IMEPUOAMYECKOW Tabiume, ¢
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa sizipa, o01ee YuciIo IEKTPOHOB U pacIipeielieHue UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B IPElENax MaJbIX IEPUONOB U TUIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMMUYECKHE
peakiuu (MO YHCIY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCIICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(HUUeCKHe XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAKAAs ONMCAHNUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOLMAIIMU KUCIIOT, IEI0YeH U COJIEH,
IIOJIHBIE U COKpAIIEHHBIE YPABHEHUS peaKLUUil MOHHOIO OOMEHA, YpaBHEHUS peakiuii,
MNOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I10CPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMS, BO3MOKHOCTH
IPOTEKAaHUs XMMUUYECKUX MPEBPAIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMeHTa 1o (popMysie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIIHH;

coOuoaTh IMpaBWja IOJIb30BaHUS XUMHMUYECKOW TOCYIoW U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLUSAMU 10 BBIIOJHEHHIO Ja00pPaTOPHBIX XUMHUYECKUX OMBITOB IO MOIYYEHUIO
¥ coOMpaHUIo Ira3000pa3HbIX BEHIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJOpHI-, OpoMHI-, MOAHUI-, KapOoHar-, ¢docdar-,
CHJIMKAT-, Ccyiab(aT-, T'MIPOKCUA-UOHBI, KATHOHbl AMMOHMS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEUICCTB;
IIPUMEHATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, O00OOIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHHS! CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
HAayYyHbIE METOJbI T[O3HAHWUS — HaONIOJEHUE, W3MEPEHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KZIACC
KoaunyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHS
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTtBa 1 XuMHU4eCcKue 15 | bub6munoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Htoro no paszneny 20
Pa3znen 2. BaxHeiliue nmpeacTaBUTe M HEOPraHMYECKHUX BelleCTB
)1 Boznyx. Kucnopon. [lonstue 6 Bbu6muotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHne aToma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bub6munoreka LIOK
Hroro mo pasery 15 https://m.edsofru/7f4l837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 ) Bubmuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [IOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLMALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU S
71 OO01mas XxapakTepuUCTHKA XUMUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as XxapakTepUCTHKA XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
' PYTUIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeAMHEHUA

but6mmoreka [IOK
B i 4
3 Obme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1 1 2
3 aKHEUIIe MeTaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Pazgen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE BpeMms 1 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 66 4 7
ITIOYPOYHOE IINIAHUPOBAHMUE
8 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
] [Ipenmer xumuun. Posb XuMuu B KU3HU ) bu6mmoreka [IOK
yejioBeka. Tejia U BemecTsa https://m.edsoo.ru/ff0d210c¢
2 TTonarue o MeToAax MMO3HAHUS B XUMHUU 1 bubmmnorexa IOK
A https://m.edsoo.ru/ff0d227e




[IpakTuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00OpaTOPUU U IPUEMBI

Bbu6nuoreka [JOK

3
oOpareHus ¢ 1abopaTopHEIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucrtele BemecTBa u cMecu. CriocoObl Bbu6nuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padborta Ne 2

5 «Paznenenue cmeceii (Ha mpumepe bubmmorexa [TOK

A . pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKHE DJIEMEHTBI. 3HAKH bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U ca0XHBIE BELIECTBA bubmorexa HOK

p Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa HOK

yip 4 https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuuaeckast opmyna. BaaeHTHOCTh bubmorexa HOK

pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX 3JIEMEHTOB

1 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 1018 XMMHYECKOTO bubnmuoreka [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢c

13 KoaunuectBo BemecTBa. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKHUE SABICHUS. bubmuorexa [JOK

XuMu4ecKas peakius

https://m.edsoo.ru/ff0d37fa




[Ipu3Haku 1 yCiI0BUs IPOTEKAHUS

Bbu6nuoreka [JOK

15
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubanorexa [HOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJandecTBa, MacChl
17 BEIECTBA [0 YPaBHEHUSIM XUMHUUECKIX bubmmnorera [IOK
Hl . yp https://m.edsoo.ru/ff0d5708
peakiui
Kmaccudrkamms XuUMHYECKUX peakIiil
18 (coe HHq;HH;{H A3JI0KCHUS e bubmmorexa [JOK
a P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHimkIoneaucT. O0o0IEeHnE U bubmorexa LIOK
H ACT: Hul https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3AaLUs 3HAHUN
20 KonTtponsHas padora Nel mo reme bubnumoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 Bo3ayxa. Kucmoponm — niieMeHT u bubmmnorexa [IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnyeckue 1 XUMUYECKHUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [JOK
POA = > https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
Cr1oco0BbI IOMYYEHHS KUCIOPOaa B
23 s1abopaTopuu Zlqn OMI:.IH_IJIerHOCTI/I buGnnorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHneHnue kucmopoaa
TennoBoii 3¢ ekt XuMuIecKoit
24 peakuuu, MOHATUE O bubnuoreka [IOK

TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U
SHJOTEPMHUUYECKUX PEAKLMIX

https://m.edsoo.ru/ff0d4790




TornmBo (HedTh, yroib U METaH).

75 3 6 bubmuorexa [JOK
ATPASHEHHC BO3IYX4, CHOCODH €ro https://m.edsoo.ru/ff0d4c4a

MPEIOTBPAICHUS
[IpakTrueckas pabora Ne 3 o Teme

2 § e P 6 « bubmuorexa [JOK
(OTYTIEHIE 1 COUHpaHHe AeIopoad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTB)

7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0

)3 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 m bubmuorexa [JOK

OIUITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOIa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme

31 ﬁ e AP 6 bubmuorexa [JOK
«omydemie o COUHpaHHe BOAOPOZA, https://m.edsoo.ru/ff0d4{42
U3YYEHUE €r0 CBOMCTBY

1 Momnspabiii 00bEM ra3oB. 3aKOH bubnnorexa [HOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 00b€Ma, KoTu4YeCcTBa

33 . CCTHO bubmuorexa [JOK
BEILECTB Ta3a MO €ro H3BecTH _I_VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Boruncienust 00EMOB ra3oB 110

34 N K OCHOBE 3aKOHa bubmorexa HOK
ypa].3.HeHI/IIO pealtiit Iia https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®OuU3N4eCKue U XUMHUYECKUE CBOMCTBA bubmnorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsarue 00 bu6mmoreka [IOK




WHJIUKATOpax

https://m.edsoo.ru/ff0d59¢e2

Bopna xak pactBoputens. HacblleHHbIe

bu6mmoreka [IOK

37 Y HEHACBILLIEHHBIE pacTBOPBL. MaccoBas hits://m.cdsoo.rw/f0d5b40
JI0JIsI BEILIECTBA B pacTBOpE
[IpakTrueckas padora Ne 5 mo Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubanorexka [HOK
onpeaenEéHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiacCUu(pUKAIIUS, bu6nmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne n XuMHYECKHE CBOWCTBA bubmmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) HIE)JIY‘-I)GHI/IH, XI/IMI/I‘IZEKI/IG bubmmorexa HOK
. https://m.edsoo.ru/00ad9474
CBOICTBa
47 [IpakTuueckas padora Ne 6. Permenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

https://m.edsoo.ru/00ad9b7c




«OCHOBHBIE KIIACCHI HCOPTaHNUYCCKUX

COCTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bubanorexa [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001Ienre U cucTeEMAaTH3alNs 3HAHUHI
= H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTaHNUECKHUX bubmmorera [IOK
. P https://m.edsoo.ru/00ad9ela
COE€TUHEHUH
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XUMHYECKHX diIeMeHTOB. IToHsaTHE O bubmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOIHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
bu6nmuoreka [JOK
52 [leproanueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
snemenToB 1. Y. MenaeneeBa
53 Ilepuonpl, TPYIIIBL, TOATPYIIIEI bubmorexa LIOK
PHOBL, TPYIIIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 31eMeHTOB Ileprnoauaeckoit bubmmnorexa IOK
proa https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [leproguyeckoro 3akoHa s bubmmoreka [JOK

pa3BUTHUS HayKH U ipakTuku. . U.

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




MenaeneeB — y4€HbIN, MI€1ATOT U
rpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB | bubanorexa [HOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubanorexa [HOK
59 Honnas xuMuueckas CBsi3b 1 hitps:/ /m.edsogm 100adac34
60 KoBaneHntHas nmonsipHas XuMu4eckast 1 bubanorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENoOJIApHAsE XUMUYECKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 CTereHb OKHCIICHIS ! https://m.edsogru/OOadae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC | bubmuorexa [JOK
peakuuu https://m.edso0o.ru/00adb076
bubnnorexka [HOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsogru/OOadbO%
65 KonTtponsHas padora Ne4 o reme ) bubnumoreka [IOK
«CTtpoenue atoMa. XuMUUYECKasi CBSA3b» https://m.edsoo.ru/00adb486
66 PeseprubIit ypok. O6001eHNEe 1 | bubanorexa [JOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Pezepublit ypok. O6001eHue u 1 bubmmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuoauueckuii 3aKoH.
| [Tepuonuueckas cucrema 1 bubanorexa [HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccu¢ukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUITBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
6 Knaccudukanms xumuaeckux | bu6nmuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOMI
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpHI, BIUAIOIIKXE HA CKOPOCTh 1

XUMHUYECKOU PCaKku U IMOJIOKCHUC

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




XUMHYCCKOI'O paBHOBECUSA

OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC

bu6mmoreka [IOK

9
peakiuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 rnccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN buGnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTHYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOUCTBA COJIEH B CBETE
13 OpPEICTABICHUN 00 Bubmorexa IIOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOIHAITIH
14 ITonsTue o ruapoanse cojiei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
L5 O06o001IeHNEe U CUCTEMATU3AIIHS bubmnorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Penrenne 3KCriepuMeHTaAIBHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOIIUAIIUSI buGnnorexa LIOK
p n HHATH. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XxapakTEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘ICCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTAa, bubmmoreka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

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

MpUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITonydyeHne CONSTHOM KUCIOTHI bubmorexa HOK
- .. . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMN, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATTOTpONHBIE MOIU(DUKAIINH CEPHI.
” HaxoxzaeHnue cepbl ¥ €€ coeIMHEHU N bubmmoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOEHHUE, bubnnorexa [HOK
(du3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢du3nyecKkre U XMMHUYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMECHECHUE
XUMUYECKHE peakliny, Jexalire B
OCHOBE MPOMBIIIUIEHHOTO criocoba
%6 MOJyYEeHUSI CEPHON KUCIIOTHI. bubnnorexa HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleW Cpelibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBoil 1011 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTeprCTHKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHEHHE
B npupojie, GU3n4IecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gu3nvYecKue u

29 XMMHYECKHUE CBOMCTBA, MOJYUEHUE U bubmmorexa [TOK
> HOIYH https://m.edso0.ru/00adf004
MPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonmyuenne ammuaka, U3y4eHHUE €r0 bubmmorexa [TOK
. I gtk https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u Bbu6nmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHHS B KaUueCTBE MUHEPATbHBIX

32 oOpenuii. XuMuieckoe bubmmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY KalolIel cpebl
COETMHEHUSIMU a30Ta
®ocdop. Oxeun pochopa (V) u

33 Q)ocg)o pHaﬂ KI/ICJ'I((i))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmmorexa [JOK

P N https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MTOJIy4eHHE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPAThHBIX YIOOPESHUH. bubmmoreka [JOK
3arpsisHEeHUE TPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEeHUE B

35 pu I())):[e g)mnljiecxie 1 XUMHUYECKHUE bubmmnorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9¢
CBOICTBa
16 Oxkcupl yriaepoja, ux Gu3ndeckue u bubanorexa [HOK

XUMHUYECKHE CBOMCTBA.

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




DKosorndyeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHoM yriaeponaa (IV)

37 VYronbHas KUCIO0Ta U €€ COJTH bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme

18 "IlosrydeHne yrieKuciioro rasa. bu6mmoreka [IOK
KauecTBeHHas peakuust Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAaX KaK O bubmmnorexa [IOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHNs bubmmorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubanorexa [HOK
«BaxkHenme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS»

Kontponbnas padota Ne3 mo teme
N bu6mmoreka [IOK
42 «BaxkHelnme HeMeTauTbl U UX
https://m.edsoo.ru/00acOe18
COCIUHCHHUS»
OO6m1ast XapaKTepruCTHKa XUMHUECKUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanauyueckasi CBSI3b U bubmuorexa [JOK
MeTaJINYECKas KpUCTaaInyecKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndeckue CBOMCTBa
METAJIJIOB
XHUMHUYECKUE CBOMCTBA METAILIIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMUYECKUH P

HaIIpsDKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156




OOu1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 aBHEHUSIM XUMHWYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3UU METAIIJIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henotmere meTanbt https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPHS U bubmuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinine coequHeHns KaJblUg Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIMS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHECHUSA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOIBI M METOJEI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubmuorexa [JOK
54 A 7|
TEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

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




57 Oxkcubl, TUIPOKCUIBI U COJIU JKeje3a | bubmmoreka [JOK
(IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U cuCTeMaTU3alus |
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 bubanorexka [HOK
«BaxHeinme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTTUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CJIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIH | bubnnorexa [HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peaxkuuu
61 O0001IeHrE U CHUCTEMAaTU3ALIHS 1
3HAHUU
KonTponbnas padota Ne4 mo Teme
62 «BaxHeunme MeTaIbl U UX 1
COETUHEHUS»
63 BemectBa u marepuass B | bubanorexa [JOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnorexa HOK
OKpY>KaloIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o011eHne 1 | bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus. 8 kinace. bazoserii ypoBenb. YueOHuk /I'abpuensn O. C., Octpoymos U. I'., Cnankos C. A.
Xumwus. 8 xinacc. ba3zoseiit ypoBenb. Yueonuk /I'adpuensn O. C., Octpoymos U. I'., Cnankos C. A.

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

Xumus. 8-9 knacchl. ba3zoBeiil ypoBeHb. MeTonuueckue peKOMEHIANH K Y9eOHUKaM
I'abpuensna O.C., Octpoymona U.I'., Cnankosa C.A.

Xumust: 8 kiacc: 6a30BbIil ypoBeHb. Pabouas terpans/ O.C. I'abpuensn, U.T'.
Octpoymos, C.A. CnaakoB.- Mocksa: [Ipocsemenne, 2023 r.

Xumust: 9 knmacc: 6a30BbIi ypoBeHb. Pabouas terpans/ O.C. I'abpuensn, U.T'.
Octpoymos, C.A. CnaakoB.- Mocksa: [Ipocsemenne, 2023 r.

Xumust: 8 kinacc: 6a30BbIi ypoBeHb. TeTpaas ist 7a00paTOPHBIX OMBITOB U
npaktuaeckux padot/ O.C. I'abpuensn, U.B. Akcénosa, 1.I'. OctpoymoB.-
Mockga: ITpocsemenue, 2021 r.

Xumust: 9 kinacc: 6a30BbIi ypoBeHb. TeTpaas ist 7a00paTOPHBIX OMBITOB U
npaktuaeckux padot/ O.C. I'abpuensn, U.B. Akcénosa, 1.I'. OctpoymoB.-
Mockasa: [IpocBemenue, 2023 r.

Xumust: 8 kiacc: 6a30BbIi ypoBeHb. [IpoBepounbie n KOHTpobHBIE padoTsl/ O.C.
I"a6puensn, I'.I". JIsicoBa.- MockBsa: [Ipocsemnienne, 2023 r.

Xumust: 9 kimacc: 6a30BbIi ypoBeHb. [IpoBepounbie n KOHTpobHBIE padoTsl/ O.C.
I"a6puensn, ['.I". JIsicoBa.- MockBsa: [Ipocsemenne, 2023 r.

Ypoku xumun B 8 kitacce. Metoanueckoe nmocooue/ U.B. Akcénona, C.A.
Cnanxos, .I'. Octpoymos, O.C. I'abpuensn.- Mocksa: [Ipocsemienue, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/

http://him.1september.ru
http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
h ttp://chemistry.narod.ru
http://him-school.ru



