MUHUCTEPCTBO MPOCBEIIEHUS POCCUCKOHN ®EJIEPALIUA
MunucTepcTBO 00pa30BaHUs M MOJIOACKHOM MOJAUTHKH CBepiIoBCKOi 00J1acTH
MOYO - Otaes o0pazoBanusi Bor4aHCcKoro ropoackoro okpyra

MAOY COILI Ne 26
PACCMOTPEHO YTBEPX/IEHO
Ilemarornueckum CoBeToM n. 0, IUPEKTOPa
[Tporokon Nel ALl A.YO. Aunpeesa
ot “31.08.2023” [Apu 43 No 177-n

or “31.08.2023”

PABOYAS ITPOTPAMMA
(1D 3974305)

yueOHoro npeamera «XUMMUA»
1Ji9 o0yyaromuxcs 8-9 kiaaccon

Boauanckuii I'O, 2023



INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMHKM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus, MPEACTaBICHHBIX
B ®T'OC OOO, a Takxe Ha OCHOBE (pesrepanbHOI padodeil mporpaMMbl BOCIIUTAHUS
U C Yyd4€TOM KOHIEMIIMKA TPENOoJaBaHus Y4eOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparm.

[IporpamMma mo xumMuu Aa€T MPEACTABICHHE O LEJAX, OOIIed cTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMH Y4YEOHOIO
npeaMera, YCTaHABIIUBAET o0s13aTenbHOE IPEIMETHOE COJIepXKaHue,
MpeAyCcMaTPUBAET pACIpPENEICHUEe €ro Mo KiaccaM M CTPYKTYpHUPOBAaHHUE IIO
pazmenam M TeMaM MPOrpaMMbl MO XUMHUH, OINpPEAENseT KOJIUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTEPUCTHKU coJiepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh M3YYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO TMpOIECca, BO3PACTHBIX
O0COOCHHOCTEM O0OydaroluXCsl, ONpEeAeNseT BO3MOXHOCTU MpeaMeTa JJid
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBAHMM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE 1eJIeH N3Y4YeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEJIbHOM JESATENIbHOCTH OOYyYarolerocss Mo OCBOCHUIO
y4e0HOTO coiepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOWM 1Jsi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBiIeHUl O MaTepUaTbHOM E€IUHCTBE MHpPA, BaXKHYIO
poJib UrparoT (POpPMUPYEMBIE XMMHEN MPEACTABICHHUS O B3aUMONPEBPALIECHUSAX
PHEPTrUd M 00 HSBOJIONMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00ATbHBIX
mpo0JeM YCTOMYMBOTO PAa3BHUTHs YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3ydeHne Xxumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJisi  caMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSTEIBHOM y4yeOHOW  AesTeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCHOHATBHON e TETHLHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
L[ETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUYarOIINXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHbIe HampaBlICHWS B OOYYCHHHM XUMHH OOECIEUMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKu
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX ITOHSATHH
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepsKaHus MPOTpaMMbl MO XUMHHM C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K €€ uzydeHuro. ColepxKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMUYECKON
peakiuu. OO0€ O3TU CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBLHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOM CBSI3U;

— TIpEeACTaBICHUM 00 JIEKTPOIUTUYECKOM JIUCCOLMAIlMU BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHMUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHUSICBONCTB,
CTPOCHHUS ¥ BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYCHUS U3yd4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CIOCOOCTBYET  (POPMUPOBAHUIO
MPEJICTABIICHNS O XUMUYECKON COCTABJISIFOLIECH HAYYHOM KaPTUHBI MUPA B JIOTUKE €€
CHUCTEMHOM MPHUPOJIbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B HayKe. M3ydeHrne XUMUM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee W3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKaroUUid MUDY,

«buonorus. 5-7 knaccel» u «Pusnka. 7 Kjaacey.

I[Ipy w3ydyeHHMH XUMHUH TPOUCXOAUT (GOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3aja4ua
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM —
BaOKHEUIIUX (PaKTOB, HOHITHH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnI T MEPOBO33PEHUYECKOTO XapaKkTepa, S3blKa HAyKHu, B



OpUOOIEHNM K HaydHbIM METOAAM IIO3HAHMUA MpPU H3YYEHUM BELIECTB MU
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHUU U PA3BUTHUU MMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-NIO3HABATENbHOW U Y4YEOHO-HCCIEA0BATEIbCKOM
JESITEIbBHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro OOpalleHus C BeEIIeCTBaMU B
MOBCEIHEBHOM JKHU3HH.

[Ipu nM3yyeHun XMMHMHU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs BaKHOE
3HaYEHHUE NMPUOOPENTN TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOY4YeHMs] Ha CHCTEMaTH4YeCKOoe MpHOOIIEeHUE
oOyJaromuxcss K CaMOCTOSATEIbHOW IMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOIMIMM MOTHUBAIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAESITENHbHOCTH, TO3HAHUS W CAMOIIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOMIUX YHUBEPCAILHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOwmEld (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLIEHUBATH SIBJICHMS
OKpY’KaIoIllero MHpa, WCIOJIb3Yys 3HAHMS U OMbBIT, MOJYYEHHbIE NPHU HU3YUCHHUH
XUMHH, TPUMEHSATh UX MIPU PEIICHUH MPOOJIEM B OBCETHEBHOM )KU3HU U TPYI0BOI
NeSITeJIbHOCTH;

— (QopmupoBaHue y OOyyarolmuxcss TyMaHUCTHYECKMX OTHOIICHUH,
NMOHMMAaHUS IIEHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKHA HSKOJOTHUECKU
1IEJIeCO00Pa3HOro MOBENECHUSIT B OBITY M TPYHOBOM JAESATENBHOCTH B LENSIX
COXPaHEHUsI CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOU CPELBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOGdUIS W HANpPaBIEHHOCTH AalbHEHIIEro
oOy4eHus.

O01iee uncio 9acoB, OTBEACHHBIX JJIs U3yUEHUSI XUMUW Ha YPOBHEOCHOBHOTO
oOmero obpaszoBanusi, cocrapisier 136 yacoB: B 8 kinacce — 68 yacoB (2uaca B
Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJICIIO).



COJAEP KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHS

[Ipeamer xumun. Posib XUMHM B KU3HHU 4YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PuU3NUECKHE CBOMCTBAa BEIIECTB. ATrpEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. YHCTBIE BEHIECTBA U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIEeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas Gpopmyia. BaJeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENBHAsT aToMHas Macca. OTHOCUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA B COCIMHEHNUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3bp KOIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacdy€tsl mo QopMyiiam
XUMUYECKUX COCTMHEHUM.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYecKHe ypaBHeHud. Kiaccudukanms
XUMUYECKUX PEaKIUi (COeTUHEHUS, PA3TI0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, NMpaBuiiaMu paboThl B JabopaToOpuu u
npuémMamMu oOpalleHus ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
(bu3nUecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, pacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMS BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMI0ACHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakuui (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, paszyioKeHUE THIPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoeicTBre *kene3a ¢ pactBopoM coiu meau (II),
U3y4EHHE CMOCOOOB pa3JieieHus CMeced: ¢ MOMOUIbI0 MarHura, (uibTpPOBaHUE,
BBITIAPUBAHUE, TUCTHILISAINSA, XpoMaTorpadus, IpoBeeHNe OYUCTKH TTOBAPEHHOU
COJIM, HaOJIOJEHWE U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEJAEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENeH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxHelllnne npeacTaBUTEIM HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT U IpOCTOe
BemiecTBo. HaxoxxneHwe kuciopona B MpHPOAE, (PU3NUYECKHE W XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciopona. CrocoObl



MOJIy4eHHUs] KHUCIopoja B JjabopaTopuu U mpombiluieHHOcTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aluioTponHas MoAu(GUKALNA KHCIOPO/a.

TernoBoit 3hdekT XUMHUECKOW peakluud, TEPMOXMMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHHUE TApHUKOBOTO 3P QeKTa, pa3pylieHUEe 030HOBOTO CIIOSI.

Bonopon —anemeHnT u mpocToe BemecTBo. Haxoxaenue Bogoposa B mpupoze,
bu3NYecKue U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBITIONyYeHusI. KHCIoTh
Y COJIH.

MonspHabiii 005EM Ta30B. PacuéThl 10 XUMHUYECKUM YPAaBHEHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpSL.
HacepilieHHbIe ¥ HEHACBINIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMS.
Ponp pacTtBOpoB B IpUpOZE U B )KU3HH 4YelloBeKa. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmyeckux coeaumHeHuil. Okcupwl. Kiaccudukanuys
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHBIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. DU3WYECKHME U XUMHYECKHE
CBOMCTBA OKCUIOB. [loyueHue okcuaos.

OcHoBanusa. Knaccudukaiuss OCHOBaHMN: IIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuii. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetawuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknarypa coseil. @uzndeckue u XMMHUYECKHAE CBOMCTBA COJIEH.
[TomyuyeHue coiei.

['eHeTnyeckas CBSA3b MEXKY KJlacCaMU HEOPTaHMYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEPKAHUS KHCIOPOJa B BO3AYyXE, NOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE ¥ U3YYCHUE CBOWCTB KHUCIOpOJa, HAOIIOJICHHE
B3aUMOJECUCTBUS BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (rmoxapa), 03HaKoMJIeHHe ¢ 00pa3liaMyi OKCUI0B U OTIMCaHUE
UX CBOMCTB, MOJIy4eHHe, CoOOUpaHue, paclio3HaBaHUE U U3y4YEeHHE CBOMCTB BOJIOpOAa
(ropenue), B3auMozeiicTBue Bojgopona ¢ okcugom Meau (II)  (Bo3moxkHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00Pa3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccleqoBaHME OCOOCHHOCTEM pPACTBOPEHHSI BEIIECTB C Pa3IWYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAaCCOBOM AOJIEH
pPacTBOPEHHOTO BEUIECTBA, B3aMMOJICEUCTBHE BOABI C MeTaUlaMu (HAaTpueM U
KaJIbI[uEM) (BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUAIIOB),



UCCJeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3IMYHBIX  KJIAcCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U LIEIOYEH,
u3ydeHue B3aumoeiicteus okcuaa meau (1) c pactBopoM cepHOI KHCIOTBI, KUCIOT
C METaJllaMH, pEaKIMil HeHTpaln3aluuu, NOJIy4YeHHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHHE OJHOrO0 METajula JpPyrMM W3 pacTBOpa COJIM, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/ad Mo Teme «BaxkHelmme KIacchl HEOPraHWYECKUX
COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepuoaumyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MengesneeBa. CrpoeHune aToMoB. XHUMHYeECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KIaCCU(PUKAIMM XUMUYECKUX 3JIeMeHTOB. I[loHsATHE O
IPYIIax CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METaLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. KoporkonepuoaHass W JUIMHHOIIEPUOJHAS (bopMbI
[Tepronnueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. Ileprnoabr
u rpynibl. DU3N4ecKuil CMBICI MMOPSAKOBOTO HOMEpa, HOMEPOB MEPUOIa U IPYMIbI
DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
DIIEKTPOHHBIX ~ 000M04YeKk aromMoB TepBbiXx 20 XUMHYECKHX DJIEMEHTOB
[lepnomnueckorn cucremnl /. 1. MenneneeBa. XapakTepucTuKa XHUMHUYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIAM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u I[lepuognueckoit CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTHs Hayku U npaktuku. . V. MenneneeB — yd€HbIl U
IpaKJaHuH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJsipHass M HENOJIApHAsi) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okucneHusi.  OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe oO0pa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
IMJPOKCHJA LMHKA C pAacTBOpAMU KHUCJIOT W IIEIOYEH, IMPOBEACHHE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKLIMMA
(ropenue, peakliuy pa3oKeHUsl, COSTUHEHU).

Mesicnpeomemmnule ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€H NpH M3yYEHUHM XUMUU B 8 Kjacce
OCYILECTBIISIETCS 4YE€pPEe3 HCMOJb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, MNEePUOAUYHOCTb, HAOIIOJICHHUE,
AKCTIIEPUMEHT, MOJCIMPOBaHUE, U3MEPEHHE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, SJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUM 3apsiji, BEIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, (PU3MUeCKue BEIMYUHBI, E€IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COoMHIIE.

buomnorus: dorocunres, npixanue, ornocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpasbl, TOPHBIE TTOPO/IbI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YecKasi peaKkius

ITepnoanyeckuii 3akoH. Ileproanyeckas cucTeMa XMMHUYECKUX 2JIEMEHTOB [l.
. MenpaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHHH CBOWCTB
XHMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHS, KAJIBIIUSA M1 UX COCTUHEHUN
B COOTBETCTBUU C TIOJIO)KEHHEM »JjieMeHTOB B Ilepuoauyeckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAIMYECKUX
peIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJIacCaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMuaeckux peakiyii o pa3IndyHbIM IPU3HAKaAM (110 YUCITY
M COCTAaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QdeKTy, o
W3MEHEHUIO CTEMEHEW OKHMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHUIO KaTalu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXHUMUYECKHE
ypaBHEHUSI.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsaTre 00 0OpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHOBecun. DakToOpHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEAKIUHU M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMM,  DJEKTPOHHBIA  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiuu. CocTaBieHHUE YpaBHEHU I



OKHUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi €  HCIOJIb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KartnoHnpl, aHMOHBI. MeXaHW3M JUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJAMHU
XUMUYECKOH cBsA3U. CteneHs auccounanni. CHIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peaxiuu nonHoro oOMeHa. Y ClIoBUS MPOTEKAHUS PEaKnii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HOHHBIE YypaBHEHHMsS peakiuil. CBOHCTBAa KHCIOT,
OCHOBAHUII U COJIEN B CBETE NMPEACTABICHUN 00 3JIEKTPOIUTUUYECKON AUCCOLUALIIH.
KauecTBeHHbIE peakuy Ha MOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB M HEMETAJUIOB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCaeqOBaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOM pPEeaKIIMUOT
BO3JICHCTBHSl  pa3JIMYHBIX  (DaKTOPOB, HCCIEIOBAHUE  DIIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, IPOLECCA JUCCOLMALIMN KUCIIOT, IEN0YEN U CoIel (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEIECHUE ONBITOB, UILIFOCTPUPYIOLIUX
NPU3HAKKM TPOTEKAHHWs pPEaKkuuMid HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMNbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUN (TOpEeHHE, pPEeaKUuu pPa3oKEHUs,
COEIUHEHMsI), paclO3HABAaHME HEOPraHMYECKMX  BEIIECTB C  MOMOILBIO
KAUECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUEIKCIIEPUMEHTAIIBHBIX 3a4a4.

Hemertanibl 1 HX COeITMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3HUecKue CBOICTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIopa(B3auMOICCTBUE
C MeTaJylaM{, HEMeTajulaMH, IejaodaMmu). XiopoBoaopod. ConsiHas KHCIIOTa,
XMMHUYECKHE  CBOMCTBA, MOJIydeHHE, NpuMeHeHue. JlenctBue xiopa U
XJIOPOBOJOPOJA HA OPraHU3M YeloBeKa. BakHelme XJIOpUIbl U UXHAX0XK/ICHHE B
MIPUPOJIE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymmbl. OCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTEepHbIE CTeneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
IPOCTHIX BEIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PHUKALUN KHCIOPOaa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaOpoO, CTpoeHue, (U3NYecKue u
XUMUYeCcKrue cBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3ndecKre 1 XUMUYECKUE CBOMCTRBA (00IIIMe KaK MPEeACTaBUTEIIS
KJlacca KHCIOT U crenududeckue). XUMHUUECKHE PEaKIMH, JIeKAIIue B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOMy4eHHusl CepHOil kucnothl. IlpuMeHneHue cepHoit
KHCJIOTBL. COJIM CEPHOM KUCIOTHI, KAYECTBEHHAs peaKLUsl Ha



cynbdar-uoH. HaxoxxneHue cepbl U €€ COCIUHEHHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIMIEH Cpelpl COEAMHEHUSIMU CEPbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILECHHUS.

OOmiasi xapakTepucThka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznueckue U XuMudyeckue cBoiicrBa. KpyroBopot azora B puposae. AMMUaK, €ro
(¢u3nyecKre U XMMUYECKHE CBOMCTBA, MOJIydeHHE U TpuMeHeHne. Cou aMMOHUS,
uX (PU3NYECKUE U XMMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MOJydeHHue, (PU3NUYEeCKHe U XUMHUYECKHE
cBOMcTBa (0OLIME KaK NPEACTaBUTENs Kiacca KHUCIOT U creuuduyeckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPATIbHBIX Y100pEHUH.
XHAMHMUYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHUSMU a30Ta (KUCIOTHBIE
N0, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJMOEMOB). Docdop, aIOTPOIHBIE
Moaudukauuu ¢ocdopa, puznueckue U xumuueckue corctsa. Okcup dochopa
(V) u dochopnas kucnora, u3NIECKUe M XUMHUUYECKHE CBOWMCTBA, IOJyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B Ka4eCTBE MUHEPAJIbHBIX y100pEHUIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTE€pHbIE CTENIEHU OKUCIICHUS. Y TJIEPO/I, AJNIOTPOIHBIE MOAU(PUKALIUH,
pacnpocTpaHeHUe B MPUPOJE, PU3HUECKHE U XUMHUYECKUE CBOMCTBA. AAcopOrus.
Kpyrosopor yriepona B mpupone. Oxcuuabl yriepoga, UX (PU3HYECKUE U
XUMUYECKHE CBOMCTBA, [JEWCTBHE HA JKUBBIE OpPraHUW3Mbl, TOJYyYE€HHE U
NpUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBs3aHHbIe ¢ okcupomyriepoaa (1V),
TUIO0Te3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMAaTa, MapHUKOBBIA d(dekt. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe U XHMMHUYECKHE CBOWCTBA, MOJYYEHHUE H
npumeHenue. KauecTBeHHass peakiuss Ha KapOOHaT-uOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, METUILIUHE, IPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, all€TUIIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[IpupoHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (O€H3WMH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBogax — U ux
poliM B KM3HM 4eJlOBEKa. MarepuaJlbHOE €AMHCTBO OPraHHYeCKHX U
HEOPTraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHME CBOWCTBA, TMOJy4YEHUE U
npumeHenue. CoelMHeHns KpeMHus B npupojie. OO1ue npeactaBieHus: 00 OKCUIe
kpemuus (IV) u kpemHueBoit kuciore. CUIMKaThl, UX UCHOJIB30BaHUE B OBITY, B
IPOMBINUIEHHOCTU. BakHeWIne CTpOUTEIbHbIE MaTepUalIbl: KEPaAMUKA,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKHUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUi Ha XJIOPUA-HUOHBI M HAOIIOeHNE TTPU3HAKOB
WX TPOTEKAHMs, OIbITHI, OTpaxkarone (U3NUYECKUEe W XUMHUYECKHE CBOWCTBA
raJIOTEHOB M WX COEJIMHEHHH (BO3MOXHO HCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJOTEHUIOB), 03HAKOMJICHUE ¢ 00pa3liaMu
ceppl U €€ COCAMHEHUAMH (BO3MOXHO HCIOJIb30BAHUE BHUICOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa IMoJ ICUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCJIOThI, U3yYEHNUE XUMUYECKUX CBOMCTB pa30aBiICHHOM CEPHOUN KUCIIOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOM peaKIMK Ha CyJbh(}aT-uoH U HaONIOJCHUE NMPU3HAKa €€
IPOTEKaHUs, O3HAKOMIICHHE C (PU3HMUYECKHMMU CBOMCTBaMU a30Ta, (¢ochopa U ux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), OOpa3laMy a30THBIX
u ¢dochopHbIX yaoOpeHul, MojydeHue, coOOupaHue, paclio3HaBaHUE M M3YyYCHHE
CBOMCTB aMMMaKa, MPOBEICHUE KAYECTBEHHBIX PEAKIMd HAa HOH aMMOHHUA H
dbochar-uoH U  KU3ydeHUE TPU3HAKOB HX TMPOTEKAHUSA, B3aAUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BOBMOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), M3YyYCHUE MOJIEJEH KPUCTAUIMUECKUX PEMIETOK aMasa,
rpadura, ¢yiepeHa, 03HAKOMJICHHE C MPOIECCOM afCcOpOIMH PAaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHMBOrasza, IOJy4YECHHE,
coOupaHue, pacrio3HaBaHUE W M3Y4YCHUE CBOMCTB YTJIEKUCIIOTO rasza, MpOBEJCHUE
KaueCTBEHHBIX PEAKIMNA Ha KapOOHAT M CHWJIMKAT-UOHBI U U3YYCHUE TTPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 33/1ad Mo TeMe «BakHeillme HemeTaulbl U HX
COCTMHEHUSD.

MeTa/ibl 4 MX COeTUHEHUSA

OO6mrast xapaKTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX nosiokeHuss B llepuomnueckor cucreme xumuueckux aemeHtoB JI. N.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaioB. MeTrayuindeckasi CBsi3b U
METAJTMYECKasi KPUCTAIUIMYECKas PEIIETKA. DIEKTPOXUMUUECKUN PSIAHANIPSKEHUM
MeTauioB. du3nyeckue W XUMUYECKHE CBOMCTBa MeTauioB. OOmue CcrocoObl
notyueHust MeTasiioB. [IoHATHE 0 KOPPO3UU METAINIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI
ux oT Koppo3uu. CriiaBsl (CTallb, UyT'YH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE
B OBITY W POMBIIIIJICHHOCTH.

[llenounsie mMeTambl: oNokeHUE B llepuoamyeckon cucreme XMMHYECKHUX
anemenToB /. M. Menneneesa, CTpo€HHE MX aTOMOB, HaXOKJIECHHUE B IIPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUJAPOKCUABI HATpusd MW Kanud. I[IpuMeHeHue WIETOYHBIX METAIOB M UX
COCIUHCHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHuii MW KaJbLMHA: IIOJIOKEHHE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXO0XJAeHUE B mpupoje. PU3NUEeCKHEe U XMMHUYECKUE CBOMCTBA MAarHUsIU
Kasiblusl. BaxkHeilre coequHeHus Kanbuys (OKCUT, TUIPOKCHI, coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AJIIOMUHUN: TI0J1I0)KeHUE B [leproanueckon cucteMe XuMHIECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOCHUE aToMa, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U TMAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [leproanueckoi cHCTEME XUMUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpOCHME aToOMa, HaxOXJICHUE B mpupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U coun kenesa (I1) u xemnesa
(1), ux cocraB, CBOKMCTBA M MOJTyYCHUE.

Xumuueckuii IKCnepuMeHm :

O3HAKOMJIEHHWE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, UX (HU3UUYECKUMU
CBOMCTBaMH, H3y4YEHHUE  PE3yJIbTAaTOB  KOPPO3UMU  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHCTBHUS OKCHJA
KaJIbIIUSl W HATpUs C BOJOW (BO3MOKHO WCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCA TOPEHUS KEjie3a B KHUCIOPOJIE
(BO3MOXKHO  WCIIOJIb30BaHHWE  BHJICOMATCPHAIOB), IIPU3HAKOB  MPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KaJIbIHs, aJIOMHHUS, [IUHKA, JKEJe3a
(1) u xene3a (I1), meau (II), HaOMFOIEHUE W OMUCAHUE MPOILIECCOB OKPAITMBAHHUS
MJJaMEHH WOHAaMU HaTpus, Kalusd W Kaidblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUIPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenme
METAaJIJIbl U UX COCAUHCHUS.

XuMus 4 OKpYKawIIas cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOW JKU3HM 4YellOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momoris mpu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycThMast
KOHIIeHTpalus BemiecTs, aaiee — [1JIK). Poab xuMun B pemieHr 3KOJIOTHYECKUX
npooiem.

Xumuyeckuui IKcnepumenm:

n3ydeHue o0pasroB MaTepuajoB (CTEKJIO, CILIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesrwcnpeomemmnnie ceasu



Peanmzamusi MeXIpenMeTHBIX CBSI3e NpU HM3ydyeHUH XUMUU B 9 Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJIb30BaHHE Kak OOMMX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCA CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIH (pakT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccu(uKaluusg, TEPUOAUYHOCTb, HAOIIOCHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, HW3MEPCHHE, MOJCIb, SBICHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

dwusuka: MaTepusi, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIIU, U30TOIIbI,
pPalOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUIECKUIN 3apsi, IPOBOIHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (OTOINEMEHT, BEUIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
pemérka, CIulaBbl, (PU3UYECKHE BETUYMHBI, €IUHHIIBI MU3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, dKOCHCTEMA, MHUHEpAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, [TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOTPAMMBI OCHOBHOTO OOLIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJE€ OOYy4YeHMs XMMHHM B €IMHCTBE Y4YeOHOH u
BOCITUTATEIbHOM JAEATENBHOCTH B COOTBETCTBUM € TPAIAULHUOHHBIMH POCCHICKUMU
COLIMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMH LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOpPMamMHM IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarOIIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTALMN H
pacIIMpeHre OnbITa AESITENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NIaTPHOTHYECKOTO BOCTIMTAHUSA

LEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
YU HAay4YHOMY HAcCJEAHMI0, NOHUMAaHUS 3HA4YCHMs] XMMHYECKOW HAyKUM B JKU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
NEPENOBbIX JTOCTHXKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

OPENCTAaBICHUS O COLMAIBHBIX HOPMax M IMpaBUJaX MEXJIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIE0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOH MAESITEIbHOCTH MPH BBINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO3JaH1M Y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIOU B3aUMOIIOMOIIN
B MPOIECCE ATON yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE
Y TOCTYNKM CBOMX TOBAapUUIEH C IMO3ULIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS ITOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE NPENCTABICHNS O BEIIECTBE W XMMHYECKOW pEaKLHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTaBJISIOLINE
OCHOBY JIJI1 TTOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHH B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIC Ha IIOJYyYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOJUMBbIE Ul OOBACHEHUS HAOJIOJaeMbIX IPOLECCOB U SIBJICHUM,
NO03HABATEJIbHOM, MHPOPMALMOHHON W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOATEIBHONW PabOThl C Y4EOHBIMH TEKCTaMM, CIPABOYHOU



JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKUMU CpEACTBaMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOYy4YEHHIO M TIO3HAHWIO, JI0003HATEILHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W MCCIEN0BATEIbCKOU
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTU U YPOBHSI OOy4YE€HUS B
JIaTbHEHIIIEM;

4) dhopMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE LECHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HMU, OCO3HAHHUE IOCJICACTBUU H
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypEHHS),
HEOOXOJMMOCTH COOIOJICHUS] TpaBUi OE30MaCHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaibHOMN KU3HU;

5) Tpya0BOr0 BOCIIMTAHUSI:

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccril U TpyAa pa3IuuyHOro po/a,
YBAXKEHHUE K TPYJy U pe3ybTaraM TPYI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBIA BEIOOPUHANBUTYATHLHOMN
TPAeKTOPUU TPOAOJDKEHUS] OOpa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIECITHOM
npo¢eCCUOHAIBHON JEATEIbHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUMN, TOTOBHOCTh
aJanTUPOBATHCS B TPOQECCUOHATILHON Cpejie;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11€JIeCO00Pa3HOE OTHOILIICHHUE K TPUPO/IE KAK MCTOYHUKY JKU3HU
Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUSA, NMOHWMAHWE UEHHOCTHU 3JI0POBOTO U
O6e3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
npaBuJ1 6€30MaCHOTO MOBEICHUSI TPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YIPOKAIOIIMNX 3JOPOBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEHU MPUPOJIHON CPEIIOU, IS MOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAaHUSA TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTel HMX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHSI, TPUHITHII,
runore3a, ¢akT, CHUCTEeMa, TMPOIECcC, OKCIEPUMEHT U JPyroe.), KOTOphIC
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHUHN U3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM



HAay4YHOW KapTUHE MUpA, U YHUBEpCAJIbHbIC yueOHbIE ACHCTBUS (ITO3HABATEIIBHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOOecreunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOM
JICITEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3zoBble JJornuyeckue JaeiicTBUA:

YMEHMSI HUCIOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHATHM (BBIACIATH UX XapaKTEPHBIC
MpPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMH MOHATHUSIMU), UCIOJIH30BAThH
MOHATHUS JJIs1 OOBACHEHUS OT/ICNbHBIX (DaKTOB U SBJICHUHN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCUPUKAIIMU XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUYHMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBCKTaMHU H3yUCHHUS,
CTPOUTH JIOTUUECKHE pacCyXJeHusl (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHATh B TMPOLECCE IMO3HAHUA TMOHITUS (MpPEIMETHBIE W
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJI3YEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMHUHM MOJICIIbHBIC TTPEJCTABICHHUS —
XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTa), XUMHUUYeckas (opMmyna U ypaBHEHHE
XUMHUUYECKON peakiy — P PelIeHUU y4eOHO-IM03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJICTLHBIX MPEICTABICHUIN BBISIBISATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC
MPU3HAKKA M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XMMUYSCKUX PEaKITUH,
BBIBJIATHL  OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SIBJICHUSIX.

ba3oBble ucciieoBare/bCKHe el CTBHA.

YMEHHME MCIIOJb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAY€CTBE OCHOBBI IS (DOPMHUPOBAHMS TUITIOTE3bI 110 MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETeHUE OMbITa M0 TJIAHUPOBAHUIO, OpPraHU3aAllMd U TPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOMoaaTh 3a XOJIOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTar, (opMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ ungopmaumei:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HHQPOpPMAIIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYyIaeMYyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOrO COJIEpKaHMs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHHE ONBITA B
o0nacTd UCHONB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATh ONTUMAJIbHYIO (OpMY IpeACTaBlIeHUS HHPOPMALUU U
WUIKOCTPUPOBATh pEIIAaeMble 33Ja4d HECJIOXKHBIMM CXEMaMH, JIHAarpaMMamy,
npyrumu GopmaMu rpaduku U UX KOMOWHAITUSIMU;

YMEHUE UCIONb30BaTh W AHAJM3MpPOBaTh B IIpolleccCe YYEOHOU H
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALIMIO O BIMSHHUH MPOMBIIIJIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKpYXKarolEeHd IpUpPOAHON
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eliCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0/1€ AMAJIOTA U (MJIN) AUCKYCCUH) IO CYIIECTBY
oOcyxmaeMoi Tembl, (QOpMYTUPOBATH CBOM TMPEHJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS NIPEJTIOKEHHOM 3a/1a4u;

YMEHUS  NPEACTaBISATh  IOJYYEHHBIE  PE3yJIbTaThl  [103HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTbh IPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOrO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
1a00paTOpHOI pabOTHI MO UCCIAEAOBAHUIO CBOMCTB BEUIECTB, Y4EOHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpoOJeM Ha OCHOBE yuéTa OOUIMX HHTEPECOB M COTJIaCOBAaHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB MO OLEHKE KadecTBa
BBITNIOJITHEHHOM paboThl U JpyTHe).

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITEIBHO OMNpPEAENATh LEN JEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Hanbosee 3PGEeKTUBHBIE CIOCOOBI PEIIeHUs] YUYEOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSTENBHO COCTAaBJATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM TP BBIIOJIHEHWM 3aJaHUM C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIU, YMEHHE
MCITOJIB30BATh ¥ AHAJIN3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBHH 3a1aHUI.

ITPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00SA3aTENBbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (QeaepasbHON pabouelt MporpamMmoi,
BBIJIEJISIFOT: OCBOCHHBIE O0YUaIOIUMUCS HayYHbIEC 3HAHUS, YMEHUS U CIIOCOOBI



nercTBul, crnermuduueckue IS TpeAMeTHOHM o0jacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  TIOJYYEHHWIO HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX U HOBBIX CUTYAIHSIX.

K xonity oOydenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT U HEOJAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas 10151 XUMUYECKOTO 2JIEMEHTA B COCTMHEHUH, MOJIIPHBIM 00BEM,
OKCHJ, KHUCJIOTAa, OCHOBAaHWUE, COJIb, JAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCOVMHEHUS, PpEaKIUU Pa3JI0KECHUS, PEaKIUU 3aMEIICHUs, pPEaKuu
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3(h(PeKT peakuuu,
SJIpO aTOMa, HJIEKTPOHHBIN CII0I aToMa, aTOMHasi OpOUTaNb, PaglycC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIIPHAsI KOBAJIEHTHAs! CBSI3b, MOHHAS
CBSI3b, HMOH, KATHOH, AaHHWOH, pAacCTBOpP, MaccoBas JOJiI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSITH 3TH MOHSTHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHU;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjieHUS (opmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCYy COEAUHEHUHN 10
dbopmynam, BHUJ XUMHUYECKOW CBA3U (KOBAJCHTHAs ¥ HWOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B llepmoamyeckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh U XapakTepusoBaTh TalOaMuHyr0 Gopmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iuyaTh IOHATHS «TJaBHad
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpynna)», mansie u
OOJpIIME TEPHOJIbI, COOTHOCUTh O0O0O3HAUEHHMs, KOTOpbIE HUMEIOTCS B
tabmune «llepuogmueckas cucrema XuMHUYeCKuX odnemeHtoB J[. U.
MenpaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij s/ipa, o0IIee YUCIO IEKTPOHOB
U paclpeaeeHUe UX N0 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B pPEaKlUU
BEIIECTB, MO TEIJIOBOMY 3G (DEKTY);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXkAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHUYECKUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacCCBHIBEILIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmyje COeIUuHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

INPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEIBHOU NEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHUE, 00OOLIEHHE, CUCTEMATH3aLUI0, KIACCHU(PHUKAIUIO,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€W — JUIsI U3YYEHHS CBOMCTB
BEIIECTB M XMMHYECKUX pPEAKUUH, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HAHUA — HaONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOU MOCY 101 U 1a00paTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBuUjiaM OOpalieHusi C BeIlIeCTBaMH B
COOTBETCTBUM C HMHCTPYKLHUSMU T[I0 BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB MO MOJIYYEHHUIO U COOUPAHUIOTa3000pa3HbIX BEILIECTB
(Booposa M KHCIIOPOJAA), NMPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W ITPOBOJUTH
XUMHUYECKHE 3KCHEPUMEHTBHI I10 PACIIO3HABAHMIO PACTBOPOB IIEIOYEH WU
KHUCJIOT C MTOMOIIbI0 HHAUKATOPOB (JIakMyc, heHoapTarent, METUIOPAHK

U pyTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOLIUXCS YMEHHIA:

PACKpbIBATh CMBICT OCHOBHBIX XHWMHUYECKHX TMOHSATHH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MNPOCTOE BEUIECTBO,
CI0XHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBLHOCTh, CTENEHb
OKHCJICHUsI, XUMUYECKasi peakiys, XMMUYECKasi CBs3b, TEILUIOBOM 3(PDEKT
peaKIuu, MOJIb, MOJISIPHBIN 00bEM, paCTBOD, JIEKTPOJIUTHI, HEATEKTPOIUTHI,
IEKTPOJIUTHUYECKAS ~ JUCCOIMAIUS,  PEaKIMd  HWOHHOTO  OOMEHa,
KaTaJn3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE pEaAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKUCIEHUE W BOCCTaHOBJICHHE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAS,
MeTaJTnYecKas ), KpUCcTaInyeckas pemerka, KOppo3us METaJIoB, CILJIaBHI,
CKOPOCTh XMMHUYECKON pEaKUHH, MPEIEIbHO JOMYyCTUMas KOHUEHTPaLUs
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHITHUH H
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;
WCITOJIP30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JUIsI COCTaBJiCHHUS (hopmyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABa, IMPUHAIJIEKHOCTh BELIECTB K
OTpeIeIEHHOMY KJIacCy CO€IMHEHMH 1o (opmyiiaM, BUA XUMHUYECKON
CBSI3U (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COEAMHEHUMN, THUIl KPUCTAIIMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbici llepuonnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHWE: OMNHUChIBATH M XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuoauyeckoil CUCTEMBbI XMMHUYECKUX SJIEMEHTOB:
pasnuyaTh TOHATHUS «TJIaBHas mnoarpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUYECKON TAOJIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XUMHUUYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sApa, oOOIIee YWCI0 JJICKTPOHOB U paclpefeleHre HX II0
AJIEKTPOHHBIM CIIOSIM), OOBSICHITH OO0IHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U HMX COCIMHEHUN B Mpelesiax MajblX MEPUOJ0B U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIIMH
BEIIIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 W3MEHEHUIO CTENEHEH OKUCICHHS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUIECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OIMCaHUE
npuMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJUTUYECKON JAUCCOIMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHMsS peakiui, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMICHUNA B Pa3IAIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacCCHIBEIIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOrO0 OJJeMEHTa 1o (opMyse CoeauHEHHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN PEaKInu;

co0JIro1aTh IIpaBUia MOJIb30BaHUS XUMUUYECKOM MOCYI0H M1abopaTOPHBIM
obopy/ioBaHMEM, a TaKXKe TMpaBuja OOpaIlIeHHs ¢ BeleCTBAaMU B
COOTBETCTBHM C WHCTPYKIIMSMH II0 BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB TIO MOJYYCHHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKUciIoro rasa);

MIPOBOAMUTH PEAKITUH, ITOTBEPIKIAOIINE KAaUeCTBEHHBI COCTAaB Pa3IMUYHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOpUI-, OpOMHA-, HOIUI-,
kapOoHat-, (ocdar-, cunmukar-, cyibdar-, THAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTraHWYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpPAllUM MBICIUTEILHON JACATEILHOCTH — aHAJIU3
W CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHUCTEMAaTH3allMIO, BBISIBICHUC
MIPUYUHHO-CJICACTBEHHBIX CBSI3€i — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHUi, EeCTCCTBEHHO-HAYYHBIC METOMIBI TTO3HAHUS —
HaOJII0/ICHHE, WM3MEpPEHHEe, MOJCIUPOBAHKME, DKCIECPUMEHT (pealibHBId M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyectBo yacos
Ne HanmenoBaHmue pa3iesioB u JyiekTpoHHbIE (IU(PPOBLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUMUYECKHE MOHSITHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOM JEATEIIbBHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
19 BemtecTBa 1 xummndeckue 15 1 bu6mmoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. Baxkueiinmme npeacTaBuTe/ M HEOPraHMYeCcKUX BelecTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [JOK
' 00 oKcuIax https://m.edso0.ru/7f41837c
Bognopon.Ilonsitue o kucnorax bubnuoreka LIOK
2.2 8 1
U COJIAAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837c¢
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
' HEOPraHWYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux j1eMenToB /{. U. MenjaeneeBa. CTpoeHne aToMoOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI




Ileproanueckuii 3aKOH U

31 [lepuoanueckas cucrema - bubnuoreka [IOK
' XHUMHYECKHX diemeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XUMHUYECKast CBSI3b.
3.2 OKUCIIUTENIBLHO- 8 buGnnorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [{OK
nu 1
TOTO 1O pasaeity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOT'PAMME




9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3neua 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHME U yriaybieHue 3HaHUN 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubnnorexka [IOK
1.2 . 4
peakuuii https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. bubnuorexa [JOK
13 8 1 1
XHMMHYECKHUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeraJiibl 1 UX cOeNHEHUS
21 OO6m1ast xapakTepUCTHKA XUMHUYECKUX 4 1 bubnnoreka [JOK
' aneMmeHToB VIIA-rpynmsl. ['amorensr https://m.edso0.ru/7f41a636
OO6m1ast xapaKTepuCTUKa XUMUYECKUX
2.2 3ne§eHTo§ VIAI-)r ninbl. Cepa u e€ 6 bubmorexa [IOK
' Py - ~eP https://m.edso0.ru/7f41a636
COEIUHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 brbmorexa [TOK
' PYHIBL ’ P https://m.edso0.ru/7f41a636
COEIUHEHUS
OO61mas XxapakTepuCcTUKa XUMHUUECKUX
24 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubnmorexa [IOK
' . PYEHHL. poa https://m.edso0.ru/7f41a636
KPEMHUU U UX COCTUHEHUS
Htoro no pazneny 25




Pasznen 3. MeTa/L1bl H UX COCANHCHUA

. bubmuoreka [JOK
3.1 Obumme CBOHCTEa MeTaILIOR 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxuelnie MeTaIbl U KX COEINHEHNUS 16 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 B ’KH3HHU YEI0BEKA 3 bubmmorexa [JOK
' CHHCCTRA H MATCHAIE B https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
p a 3 bubmuorexa [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuun. Posib XuMuM B KU3HA 1 bu6mmoreka [JOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TousTre 0 MeToAax MO3HAHUSA B XUMHUHU 1 bubnnorexa [JOK

A https://m.edsoo.ru/ff0d227e
ITpaxTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B 1abopaTopuu U IIpUEMBbI 0OpaleHus ¢ 1 1 Bubmorexa OK
patop p p https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYIOBAHHEM)

4 YucTele BenecTBa U cMech. CriocoObl 1 bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktnueckast padota Ne 2 «Pa3nenenue

5 cafeceﬁ (Ha I/III)VIe € OUMCTKH n(f;a €HHOU 1 1 bubmorexa OK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBLH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE dJIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeIe U CIOKHBIE BEIIECTBA 1 bubmmorexa TIOK

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

9 ATOMHO-MOJIEKYIIIPHOE YIECHHUE 1 bubmmorexa TOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK




Xumuueckasi popmyna. BaieHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcHUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XHMHYECKOT'0 dJIEMEHTA B Bbu6mmorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosb. MossipHast bubnunoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBust IpOTEKaHUS bubnuorexa [IOK
15 .
XUMUYECKHUX PEAKLIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHUs MacChl BEIIECTB. bubnnorexka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuuyecTBa, MacChl BELIECTBA 110 bubnuorexa [JOK
17 .
YPAaBHEHUSAM XUMHUYECKHUX PEAKIINN https://m.edso0.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuit
18 (coe I/IH(l;HI/ISIH A3JI0KEHUS 3a1$1)e elimﬂ bubmorexa OK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 sHIKIoneaucT. O6061eHne u bubmmorexa LOK
THITOTEAHCT. Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU I
KonTponbnas padota Nel o teme «Bemecta bubmuoreka [IOK
20
Y XUMHAYECKHE PEaKU) https://m.edso0.ru/ff0d4290
Bo3nyx — cmecs razos. CocTaB Bo3ayxa.
21 KI/ICJJ]'I}(;XO — DJIEMEHT U [IPOCTOe BeHyeXCTBO Bubmmorexa LIOK
poZt p t ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkue 1 XUMUICCKUE CBOICTBA Bbu6mmorexa [JOK




KHCIJIOpO/Jia (peaKI[uu OKUCIICHUS, TOPCHHE).
TTousitie 00 okcumax

https://m.edsoo.ru/ff0d4614

Croco0bl MOTy4eHus! KUCI0poJia B

Bbu6morexa [JOK

23 0 :
FabOPATOPHH H [IPOMEINTICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,
24 MOHSATUE O TEPMOXUMHUECKOM YPaBHCHUU bubmmorexa [TOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTCPMHUYECKUX PEAKIIHIX
TormBo (HedTh, Yyroiib U METaH).
25 3ar $I3H€}EI/I€(1];03 . a, CII0CO0BI iro bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
IPE0TBPALICHHS
[TpakTrueckas pabota Ne 3 o Teme
26 «ITonmydenue u cobupanue Kucaopoaa bubmoreia HOK
yi N p poZa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
27 Boxopoa — 35eMeHT U IpoCTO€E BEILECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
)8 du3nyeckre U XUMHUYSCKUE CBOMCTBA bu6nmoreka [JOK
Bozopoaa. Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
2 I1
) OITHE O KHETOTAX H COTX hitps://m.eds00.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOIOPO/Ia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 a0 5 bubmuoreka [JOK
(HIOMYHEHIE I COOMPATTHE BOAOPOAE, https://m.edsoo.ru/ffod4f42
U3YYEHHUE €T0 CBOWCTBY»
. , bubmuoreka [JOK
32 MonsipHblii 00bEM Ta30B. 3aKOH ABOTrapo https://m.edsoo.ru/ffod542e
33 Brrunciaenus o00néMa, KOJIMYECTBA BEIECTBA bu6mmorexa [IOK




rasa 0 ero U3BECTHOMY KOJIMYECTBY
BELIECTBA UJIN 00BbEMY

https://m.edsoo.ru/ff0d55a0

Brruucnenust 005EMOB Ta30B 10 YPaBHEHUIO

Bbu6morexa [JOK

34 €aKI[MM Ha OCHOBE 3aKOHA 00BEMHBIX
peaKtii Ha https://m.eds00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre U XUMHYECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 o
octaB ocHoBaHuil. [TonsiTHe 00 MHIUKATOpaxX httos://m.edsoo.ru/ffod59e2
Bona xak pactBopurens. Hacwimenasie u
37 HelilacmmeHHe paCTBO Bl MaI:::OBaa OIS bubmmorexa [TOK
PaCcTBOPHL. https://m.eds00.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBieHne pacTBOPOB C ONPEAEIEHHOMN bubmorexa HOK
p N . P p pel https://m.edsoo.ru/ff0d5eba
MacCcOBOMH J10J1€i1 paCTBOPEHHOTO BEUIECTBA»
39 KonTponasnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenne u XUMHUUYECKHUE CBOMCTBA
41 KI/ICJ'I}:FHBIX OCHOBHBIX 1 aM()OTEpHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMu4ECKHE CBOICTBA bubmuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccuduxarmus, bu6mmorexa [IOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ffOdfee2




Bbu6morexa [JOK

45 [Tomy4yeHue u XUMHYECKHE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCMHECHUIN»
48 I'eneTuyeckas cBA3b MEXKIY KiaccaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001IeHre U cucTeMaTu3alus 3HaHUH
B t https://m.edso00.ru/00ad9ch2
50 KonTponbnas pabota Ne3 o treme "OcHOBHBIE bubnunoreka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KJIacCUpUKAITTT
51 XI/IISII/I‘IGCKI/IX 3JIEMEHTOB EOHX?I/IG 0 rpymmax bubnmorexa [IOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepunonuueckuii 3akoH u [leproanyeckas
52 CI/IfTeMa XUMHAYECKUX BHCMGETOB A" bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuopl, TpynIibl, HOATPYIIIBI bubmorexa HOK
PHOBL, TPYIHEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubmuorexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0UeK aTOMOB
55 snemeHTOB [leproanueckoit cucremsl J1. bubmmorexa [JOK
pHoA o https://m.edsoo.ru/00ada6bc
Meuneneena
56 XapaKkTepucTUKa XUMHYECKOTO JIEMEHTA 110 bubmuorexa [JOK




ero nojokeHuto B [lepuognyeckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa st

Bbu6morexa [JOK

> DASBITIL HayRH H,,HpauK K. ]l . https://m.edsoo.ru/00ada96e
MenpeneeB — y4E€HbIN, MEArOT U TPaXKIaHUH
58 DIIEKTPOOTPULIATEIILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Honnas XHMHeCKas CBA3k 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas noisipHast XMMHUYCCKas CBSI3b 1 bubmoreia HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHast XMMHUYECKas CBSI3b 1 bubmorexa [JOK
p https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 Crenen okucnenns 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1 bubmmorexa [JOK
peartt https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
64 OKUCINUTEN ¥ BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme «Ctpoenue 1 bubnuoteka [JOK
aToma. XuUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001meHEe U 1 bubmorexa [IOK
cUcTeMaTH3aIus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600611eH1E U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O6001eHE U 1 bubmorexa [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3akoH. [lepuoguueckas
bubmnorexa [JOK
1 crucTeMa XUMU4YecKux 3yemMeHToB 1. U. 1
https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
R bubnuorexa [JOK
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
1050 (i (0):!
3 Kitaccudukanust 1 HOMEHKIaTypa 1 bubnmnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponbnas pabora Nel o Teme
5 «[ToBTOpEHUE U yrirybaeHue 3HaHUi 1 1
OCHOBHBIX Pa3J/IeoB Kypca 8 kiaccay
5 Knaccudukanms XuMuaeckux peakiui 1mo 1 bubmuorexa [JOK
Pa3JINYHBIM NPHU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMUYECKON PEAKIINH.
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX 1 Bubnmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peakuusax
[TonsATHE O XUMHUYECKOM PABHOBECHUHU.
3 @DakTOpBbl, BIUSIOLIAE HA CKOPOCTh 1 bubnuotexa [JOK

XUMHYISCKOM PEAKIMU U IMOJIOKECHUC
XUMHYCCKOI'0 paBHOBCCUA

https://m.edso0.ru/00adc28c¢c




9 OKUCIUTENBLHO-BOCCTAHOBUTEIbHbBIC bubnmoreka [JOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus ANEKTPOIUTUYECKON TUCCOLUALINN. bubnuoreka [IOK
CwibHBIC U CJTa0bIE SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honubie ypaBHEHUS peaKUii bubmorexa LHOK

P beaxt https://m.edsoo.ru/00add448
XVMUYECKUE CBOWCTBA KUCIOT U OCHOBAHUI
12 B CBETE MIPEICTABICHUN 00 bubnnorexa [IOK
p _ https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKON JUCCOITUAIIUI
XUMHYECKUE CBOWCTBA COJICH B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIUTUYCCKOM bubmorexa HOK
P P https://m.edsoo.ru/00add8b2
JTUCCOLIUAIIUU
14 [TonsiTHE O TUAPOIU3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 O0600611eHre 1 cucTeMaTH3aus 3HaHU
HHCHHE T CHOTCMATHEAIIA SHAt! https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas paborta Ne 1. «Pemenue bubnmnoreka [JOK
DKCIIEPUMEHTAIIBHBIX 3a7a91)» https://m.edsoo.ru/00addbfa
Konrtponbnas padora Ne2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUAIIUS bubmmorexa LHOK

P A HHatt. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B pACTBOPAX»

18 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnuotexa [JOK
XHUMHYECKUE CBOMCTBA HA PUMEpPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, TIOJIYICHUE bubmorexa [TOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTiueckas padota Ne 2 o Teme bubnmoreka [JOK

«IonmydeHnue CONSTHOM KUCIIOTHI, U3y4EHUE €€

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




CBOUCTB»

Breraucnenus 1o YpPaBHCHUAM XUMUUCCKHUX

bubmuorexa [JOK

21 CaKIMI, €CIIK OJIMH U3 PEarcHTOB JIaH B
peardi A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO61mas xapakTepuctuka syeMeHToB VIA- bubnmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKAIIUN CEPHI.
23 Haxoxileﬂne cepol H(beé coeaHHerl)mﬁ B bubmmorexa LIOK
p ’ https://m.edsoo.ru/00ade64a
npupoje. XUMHYECKHE CBOWCTBA CEPbI
24 CepoBogopoj, cTpoeHue, Gu3ndeckue u bubnmnoreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuabl cepbl. CepHasi KUCTOTa, (pr3nUecKue bubnmnoreka [JOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUECKUE peaKIiHy, Jexaliiue B OCHOBE
26 HPOMBIIIJIEHHOTO CII0C00a MOTyYeHUs bu6muoreka [IOK
CEPHOU KUCIIOTHI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEeH Cpe/ibl COETUHEHUSIMH CEPbI
97 Breruucnenue MaccoBo# JJOIU BBIXOJ1a bubmmoteka [IOK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO1m1ast XxapakTepUCTHKA 3J1€eMEHTOB VA-
28 TPYTIITBI Ap30T pacn OCTpaHEeHHE B IPUPOJIE bubmorexa [JOK
PYIHIBL > PaciipocIp . pupons, https://m.edsoo.ru/00adeea6
¢du3nueckne 1 XMMUYECKHEe CBOMCTBA
29 AMMHUak, ero pu3ndeckue U XMMHUECKHe bubmuoreka [IOK
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Mpaktudeckas padora Ne 3 o Teme
30 «[lonyyeHne aMMuaka, U3yueHUe €ro bubmmoreia LOK
- v > 13YH https://m.edso00.ru/00adf180
CBOWCTB»
31 A3OTHas KUCI0Ta, €€ (u3nIecKue u bubnmoreka [JOK




XAMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcrnonb30BaHue HUTPATOB U COJIEW aMMOHUS
B Kaue€CTBE MUHEPATBHBIX YI0OpEHUH.

bu6nmoreka [IOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpebl COeTMHEHUSIMU a30Ta
dochop. Oxcuna hocdopa (V) u hochopras
33 KHUCTI0Ta, GU3NYECKUE U XUMHUECKHE bubmmorexa [JOK
L https://m.eds00.ru/00adf68a
CBOMCTBA, OJIyYCHUE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
34 MUHEPAIbHBIX YIOOpEHUN. 3arpsi3HEHNE Bubmorexa IIOK
PAILHBIX YAODD 4P https://m.eds00.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipoCTpaHEHUE B IIPUPOJE, bubnmnoreka [JOK
du3nYecKue 1 XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepojaa, ux pusnyeckue u
36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmmoreka [IOK
poOJIEMBbI, CBSI3aHHBIE C OKCHJIOM yTiiepoja https://m.edsoo.ru/00adfebe
(Iv)
bubmmoreka [IOK
37 v &
FOTbHAA KHCIOTa | €e Corn https://m.edso0.ru/00ae006¢
[TpakTiueckas pabota Ne 4 mo Teme
38 "I'II)on eHUe IJ)IeKI/Icnoro raza buomorexa LIOK
e T ) https://m.edsoo.ru/00ae027e
KauectBennast peakuus Ha kapOoHaT-HOH"
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubmuoreka [IOK
BEIIECTBAX KAK O COCAMHEHUAX YIIIEpOAa https://m.edsoo.ru/00ae054e
but6mmorexa [IOK
40 Kpe i ¥ ero coequHe
PEMHIH H er FHHCHIT https://m.edsoo.ru/00ae080a
41 [TpakTueckas padota Ne 5. Pemenue bubnmoreka [JOK

SKCIICPUMCHTAJILHBIX 3a1a4 IO TEMC

https://m.edso0.ru/00ae0bf2




«Baxxuelme HeMETaJUIbL U UX COSTUHEHUSY

KonTposabnas padora Ne3 o reme

bu6nmoreka [IOK

42 «Baxxuelme HeMETaJUIbL U UX COeIUHEHUSY https://m.edsoo.ru/00ae0el18
OO61mas xapakTepUCTHKa XUMUYECKUX

43 3JIEMEHTOB — METaJUIoB. MeTayunueckas bu6mmoteka [IOK
CBSI3b U METAJUNTAYECKAS KPUCTAILTNYECKAS https://m.edsoo.ru/00ae103e
peméTka. @u3nyeckre CBOWCTBA METAIOB
XYMUYECKUE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMUYECKUN Psi/l HAIIPSKEHU I bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIIOB
OO01mue criocoOb!I TOTYYSHUST METAJLIOB.

45 CrmuiaBbl. Beranciienus mo ypaBHEHUSAM bubnmnoreka [JOK
XAMHYECKHUX PEAKIUi, €CIIU OUH U3 https://m.edsoo.ru/00ael1156
pEareHToB COAECPKUT IPUMECH

46 [TonsiTHE O KOPPO3UHU METAIIIOB bubmmorexa LHOK

https://m.edsoo.ru/00ae1278
bu6nunorexa [IOK

47 [fenormbte MeTanE! https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUAPOKCUIBI HATPUS U KaJIHS bubmorexa LHOK

https://m.edsoo.ru/00ae14b2

49 [llemouHO3eMeTbHBIC METAIITBI — KATbIHH 1 bubmuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxxnenmme coenmHEHNS KaJIbITHI bubmorexa LOK

https://m.edsoo.ru/00ae15e8

51 O00011eHNe 1 cucTEMAaTHU3aIUs 3SHAHUHI

52 JKéctkocTh BOABI U CMIOCOOBI €€ yCTpaHEHUs buomorexa LIOK

https://m.edsoo.ru/00ae1886

53 [TpakTrueckas padora Ne 6 mo Teme bubnuotexa [JOK




"YKécTkocTb BOABI U METOABI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8

. bubnmoreka [JOK
>4 AioMHHHT https://m.edsogru/Oan1064
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keieso https://m.edSO(I)l.rUIOanldSG
57 Oxcupl, ruapoKcH bl U conu kenesa (1) u bubnmnoreka [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O06o001IeHNEe ¥ CUCTeMATH3AIS 3HAHUHA
[TpakTrueckas pabota Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 3124 110 TEME bubmmorexa LHOK
«BaxxHelmme MeTaibl U X COSIUHEHUS» hitps://m.edsoo../U0ae3des
Brrurcnenus mo ypaBHEHUSM XUMHUYIECKIX
€aKIUi, €CITM OJIMH U3 PEarcHTOB JaH B
60 5136I)IHTKe 120011 co;[IepmHTI:IpHMecn. " bubmmorexa LHOK
Brruncnenus MaccoBoii 1011 BhIXOAa https://m.£ds00.1u/00ze1 750
MPOIYKTa PEAKIIHH
61 O00011IeHNE U CUCTEMATU3alINA 3HAHAN
62 KonTponbnas pabota Ned o reme
«BaxkHenmme MeTajlibl U UX COCTMHEHUS
63 BemectBa u Matepuaisl B TOBCETHEBHON bu6nunorexa [JOK
JKU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAKOLLIEH bubnuotexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb xumuM B pelIeHn dKOJIOTHYECKUX bubmuoreka [IOK
npo06iem https://m.eds00.ru/00ae4270
66 PesepBHbIil ypok. O600611IeHNE 1 bubnuotexa [JOK




cUcCTeMaTHU3aus 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHHE 1 1 bubnmnoreka HOK
cHUcTeMaTu3alus 3HaHU I https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O600111eH1E U 1 bubnmoreka [JOK
crucTemMaTu3auurs 3HaHUI https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,AKuinoHepHOE
obmectBo «M3natenbeTBo «IIpocBenienne»

» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKITHOHEPHOE
obmectBo «M3narensctBo «IIpocBeiieHue

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Tao6puensn O. C. Xumus. 8§ -9 kinaccel: metoauueckoe nocodue / O. C.
["abpuensn, A. B. Kynmosa. - M.: JIpoda, 2015.

2.Tabpuensan O. C. Xumus. 8 kinacc: HactoibHas kaura st yuutens / O. C.
["abpuensn, H. I1. BockoGoitHukoBa, A. B. fmykosa. - M.: JIpoda, 2015.

3.Tabpuensu O. C. Xumus. 9 knacc: HactonpHas kaura 1 yautens / O. C.
I"abpuensn, H. I1. BockoboitnukoBa, A. B. fAmrykoa. - M.: llpoda, 2016.

4. Tabpuensa O. C. Xumus. 8 Ki1acc: KOHTPOJIBHBIE B TPOBepoUHbIe padboThI /0.

C. I'abpuenss [u ap.]. M.: poda, 2014.

5.T"abpuensu O. C. Xumus. 9 Ki1acc: KOHTPOJIbHBIE U IPOBEpOUHbIe paboThl /0.

C. I'abpuenss [u ap.]. M.: poda, 2015.

6. a6bpuensn O. C. Xumus. 8 —9 kinaccel: XUMHUS B TECTaX, 3a7a4ax,

ynpaxsenusix / O. C. I'abpuensn, H. I1. BockoOoitnukosa M.: Ipoda, 2017
7.T'abpuensn O. C. Xumus. 9 kiacc: xumuueckuit axkcriepumenT B mikose / O. C.

["abpuensn, H. H. Pynos, B.W. Tonkynos. - M.: [Ipoda, 2013. 8.I'abpuensn O. C.
Xumusi. 8 Kjacc: IIEKTPoH. MysbTeMu. pui. / M.: JIpoda, 2012.

9.I'abpuensn O. C. Xumus. 9 knacc: 35eKTpoH. MyabTeMu. npui. / M.:poda, 2013

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://lwww.alhimik.ru - mone3ubie coBeThI, 3 (HEKTHBIC OMBITHI, XUMUYECKHE
HOBOCTH, BUPTYaJIbHBIN PENECTHTOP.

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IKOIBHBIH
mopraa CO CChIJIKAaMH Ha O6p330BaTeJIBHI)Ie CalThl MO XUMHHU.

3. http://c-books.narod.ru - tureparypa 1mo XuMHH.
4. http://lwww.hemi.nsu.ru/ - uatepHeT-y4eOHUK « OCHOBBI XMMHUID
5. https://resh.edu.ru/ - Poccuiickast anekTpoHHas mkoJia



6. www.periodictable.ru - cOopHHUK cTaTeil 0 XUMHUYECKHX DJIEMEHTaX,
WJLTIOCTPUPOBAHHBIN YKCTIEPUMEHTAMHU.

7. http://him.1september.ru/ -xxypHan « Xumust B IKOJIE)»

8. http://www.hij.ru/ -xypran « XuMust 1 )KA3HBY

9. http://chemistry-chemists.com/index.html - snekrponHsIii sxypHaN

«XVMHKH ¥ XUMUSD).
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