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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM MaéT MPEACTABICHUE O IIENAX, OOIIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUH, OMNPEENeT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ATEbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl  y4eOHOro  mpeaMera, KOTOPbIA  ABISIETCS  NEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHMYECKOM XUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSITUH
OpraHU4eCKON XMMHHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUUYECKONU COCTAaBIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUA B Hayke. M3yyeHue XUMHUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHYECKON HAyKHd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKpPY’KaIOIIEr0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YyYCHHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEBL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIs W HAMPABICHHOCTH TATbHEHUIIIETO
oOy4eHus.

Oo111ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
obmero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHHS B XMMHUHU. UHCTHIE BElIeCTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsT aTOMHast Macca. OTHOCUTENbHAsS
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakus v e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICUCTBUE CEPHOUN KHUCJIOTHI C XJOPUAOM Oapwsi, pa3oKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONMM, HAONIOJACHWE W  ONHCAHWE  pPe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
MOJlydYeHHUs] KHUCIOpoJa B JIabopaTOpuu H MpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpylieHue 030HOBOTO CIIOSI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

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

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NIPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHWE, pACMO3HABAHWE W U3YYCHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclemoBaHHE OCOOEHHOCTEH pPACTBOPEHHsI BEIIECTB C Pa3TMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/IEHUE U3MEHEHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuza meau (l1) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KUCIOT ¢ METajulaMHU, PeaKUuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[leprognyeckuii 3akoH. Ilepuoanueckas cucteMa XMUMUYECKUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJspHAsT W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS. UYEpPE3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAay4YHbIX
NIOHATUH, TAK U NOHITUM, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.



OO011e ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAay4HbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsil, BELIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE TOPOIBI, OJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAWL, KAJbLU U UX COCUHEHUI
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAIUIMYECKONW PEIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peaklii Mo pa3aIuyHbIM MMpU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUMU U TOJOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  AJIGKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHCIIUTCIIbPHO--BOCCTaAHOBHUTCIBHBIX peaKHI/Iﬁ C HCIIOJB30BaHUEM  METOJA
SJICKTPOHHOT'O OajaHca.



Teopus 2AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHBbIE HOHHBIE ypaBHEHUs peakuuid. CBoOWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMHN KHCIIOT, IIEJI0YeH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi (TOpeHue, peakluuu pasiioKeHus,
COCJIMHEHHUS), pACMO3HABAaHME  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJydYeHUE, MpuMeHeHue. JleictBue xjaopa H
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XMUMHUIECKHUEe CBOMCTBA (00IIUe KaK MpeICTaBUTEes
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4eHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl U €€ COCNUMHEHUHW B TpUpPOJie. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPATBHBIX YA0OpPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (pU3NUECKHEe U XMMHUECKHUE CBOICTBAa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uxX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYCCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CoJM, UX (PU3MYEeCKHe W XUMHUYECKHE CBOMCTBA, MOJy4y€HUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TaHOJI, TNINLEPUH, YKCYCHAs! KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMHUUYECKIX CBOMCTB pa30aBIEHHON CEpHON KUCITOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEIMHEHHUI (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), 00pa3iaMu a30THBIX
u (hocopHbIX yrnOOpeHUM, moayyeHue, cooMpaHue, pacrio3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIIOIb30BAHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYCHUE CBOMCTB YTJIEKUCIOTO rasa, MpoBEJICHUE
KaueCTBEHHBIX PEAKIMI HAa KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTayibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITIIUICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABI HaTpusi M Kaius. [IpuMeHeHWe WIeNOYHbIX METaNIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblys. Baxknelue coequuenus Kaabus (OKCHI, TUIPOKCH, coin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO MHCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMil HA MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, skere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelmue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromiehd cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE TOHSATHUSA: HAYyYHBIH (PaKkT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, OJIE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHHs XHMUU B €JUHCTBE y4e€OHOU M
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYatOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
NEPENOBbIX JTOCTHXKEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYTUX  BHAAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
Y B3aMMOIIOMOIIIHY B ITPOLIecce 3TOM yUeOHOM 1eITeTbHOCTH, TOTOBHOCTH OIIEHUBAThH
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIIOBEKA C
IIPUPOJHON CPENON, O POJIM XMMHUU B ITO3HAHUM ITHUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IIO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YpOBHSA OOydeHHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM IEATEIBHOCTH, B TOM YMCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBAHUS, IOHMMAaHUE LEHHOCTH 30POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTed MX pPEUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00ILIEHaAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS 1
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ »JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, HCCIICOBAHUS, COCTABIATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMUMBIX MJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeACcTaBiICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaeMol Tembl, (OPMYIMPOBATH CBOU TMPEUIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCHUCTBUUA IPU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolieHTHAas! KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPaHEHMS MAcCChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaJpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO IJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKHUE 3JIEMEHTBHI, HEOPTaHUYECKUE BELIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHUYECKUX TPEBPALIECHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO 3jeMeHTa 1o (opMmyse COEeIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — [JIs1 U3y4YEHHUs CBOICTB
BEIIECTB M XHWMHMUYECKMX pEaKIMil, €eCTEeCTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYAOU 1 1aOOpaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MAacCOBOM JO0JIE PACTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK

U Jpyrue).

K koniy oOyueHus B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P DeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeAeabHO JOMYCTUMAasi KOHIICHTpAaIlus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA MO0 XUMHUYECKON (QopMmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh U XapaKTepU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JieMeHTa Mo (opmyrne CcoeauHEeHHUs,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE PUUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue I (wnbpoBbIe)
/y  PA3AEI0B M TeM KouTpoiabubie IpakTuyeckue PO(OpHEHTANNOHHAS
n/n Bcero paGora oOpa3oBaTe/ibHbIE
nporpaMMsl padoThI padoThI pecypebi
Pazpea 1. IlepBoHayaibHble XUMHYECKHE OHATHS
XuMHsST — BakHas 2
00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmorexa [IOK
' MIPAaKTHUYECKON https://m.edso0.ru/7f41837c
JEATEIIbHOCTH
YyeJIoBeKa
B
12 smcome 15 1 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
peakimn
Hroro mo paszneny 20
Pasjen 2. BaxkHeiime npeicTaBuTe/ i1 HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoz. 6 bubnnorexka [JOK
' ITousttue 06 oxcumax https://m.edsoo.ru/7f41837c
29 Bognopona.Ilonstue o 8 1 bubnuoreka [IOK
' KHCI0Tax U COJIX https://m.edsoo.ru/7f41837¢
Bopga. Pacteopsl. 1 BuGmorexa LIOK
2.3 Tomsue 00 S 1 1 https://m.edso00.ru/7f41837c
OCHOBaHHSIX
OCHOBHBIC KIIACCHI
2.4  HEOpraHMYECKUX 11 1 1 buGmnorexa LIOK
o https://m.edso0.ru/7f41837¢
COCIMHEHMI
Hroro no paszneny 30

Paznea 3. Ilepnonnyeckuii 3axkon u Ilepuoguyeckas cucrema xummudeckux 31eMeHToB /. . MenaesieeBa.
CTpoe}me aToOMOB. XHMquCKaﬂ CBA3b. OKI/IC.]II/ITe.]IbHO-BOCCTaHOBHTeJII)HbIe peammn



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

[Tepuoanueckuii
3aKOH U

I1
3.1 CI/?(?TIZ;I;H;;;I;I?CCKHX 7 bubunorexa LIOK
) https://m.edsoo.ru/7f41837c
anemeHToB J[. U.
Mennene-eBa.
CrpoeHue aToma
XUMHYeCKas CBA3b.
39 OKucauTenbHo- 8 bubmuoreka [JOK
) BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakuuu
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

HanMeHoBAHMe KosmuecTBo yacos JJIeKTPOHHBIE
N pa3iesIioB H TeM Konrpoabsnbsie IIpakruuyeckue Mpogopuentamuonnan  (WHPponLIe)
n/n NMPOrpamMMbl Beero padoThI padoThbI pabora obpasobateibIitie
pecypcsl
Pa3ned 1. BemecTBO M XMMH4YecKHe peakiun
[ToBTOpeHue u
11 yriyoJieHue 3HaHUH 5 1 bubnmoreka [JOK
OCHOBHBIX Pa3JIeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE 1
12 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
XUMHYECKUX https://m.edsoo.ru/7f41a636
peakuuii
DIIEKTPOTUTHIECKAs
13 IUCCOLMAIIHS. 8 1 1 bu6mmoreka [IOK
XHUMHYECKUE https://m.edsoo.ru/7f41a636
peaklu B pacTBOpax
Hroro no paszneny 17
Pasznea 2. HemeTraaanl 1 HX cOeNHEHUS
Ob6mmas
XapaKkTepUCTUKA
2.1 XI/IE/H/IIIG(I:)KHX 4 1 BH6J.IHOTeKa LOK
snementos VIIA- https://m.edsoo.ru/7f41a636
rpynmsl. I'agoreHsl
Ob6mas
XapaKTepUCTUKA
29 XAMHYECKHAX 6 bubmuorexa [JOK
aneMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COEIMHEHUS



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

Ob6mas
XapaKTepUCTHKA
XUMHYECKHX

2.3 anemMeHToB VA- 7
rpynmsl. A30T,
dbocdop u ux
COCTMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Ob6mas
XapaKTepUCTHKA
XUMHYECKHX

2.4 anemeHToB IVA- 8 1
IPYIIBL. YTIEPOa U
KpPEMHUN U UX
COCTMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Wroro mo pazneny 25

\ Pazjnen 3. MeTa/iibl U UX COeIMHEHUS

OO01ue cBONCTBA
METAJUIOB

3.1 4

Baxneiinie
3.2 METAJUIBI U UX 16 1
COEUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20
\ Paznen 4. Xumus u okpykamonias cpeaa

BemecTBa u
4.1 MaTepuaibl B )KU3HU 3
9eJoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro mo paszneny 3

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 68 4

bubnmoreka [JOK
https://m.edsoo.ru/7f41a636



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




HOYPOYHOE IINTAHUPOBAHHUE

BE€IICCTBa

8 KJIACC

e KoJsnyecTBO 4acoB Jara DJIeKTPOHHbIE

H/_H Tema ypoxa Bcero Kontposabnbie | Ilpaktuueckue @ IIpodopuenramus e — uupposbie

padoThI padoThI y o0pa3oBaTte/ibHbIE
pecypchl
IIpenmer xumuu. Posb

1 XUMHH B KA3HU YEJIOBEKA. 1 BH6J_IHOTeKa LHOK
Tena i BemecTBa https://m.edsoo.ru/ff0d210c

5 [TonstHe o MeTomax 1 bubnunoreka LIOK
MO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«IIpaBuna paboThl B

3 1ab0paTOPUN U MPUEMBI 1 1 bubnnorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000py/I0BaHUEM
YucThle BEIIECTBA U CMECH.

4 Crnioco0wl pazaeneHust 1 BH6J?HOTeKa LHOK
oMeceil https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2

5 «Paznenenue cmeceit (Ha 1 1 1 bubnnorexa [JOK
IpUMeEpPEe OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»

bubmmoteka IIOK

6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2aéc
XUMHYECKUE IIEMEHTBHI.

7 3HaKu (CHMBOJIBI) 1 BH6J?HOTeKa HOK
HMIIOCKIX Y1EMEHTOR https://m.edsoo.ru/ff0d2be8

8 IIpocTsle U cinoXKHBIE 1 bu6muoreka [JOK

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE

bub6nmoreka [IOK

9 y4eHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
. X
10 gopuya. Baciriiocts BuGanorera LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX
3JIEMEHTOB
O
11 vacea, Omhocurensiian bu6norerca LIOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
M
12 xnﬁzng}zoﬁ%ﬂfneMeHTa B Bubmiorexa LIOK
https://m.edso0.ru/ff0d350c
COCTMHCHUH

13 KonnuectBo BemiecTna. bubmuoreka [{OK
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
o

o | S B 10K

’ https://m.edsoo.ru/ff0d37fa
peaxius
IT
5 mporexarm xinvacexi bumtorexa LIOK
p = https://m.edsoo.ru/ff0d3al16
peaxiuit

s BuGnonsa LOK

THCCTR. https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruucnenus koiauvecTsa,

17  Macchl BENIECTBA 110 bu6nmorexa LIOK
YPaBHEHUSAM XUMHUYECKUX https://m.edso00.ru/ff0d5708
peaKuuit
Knaccudukanmst

18 XMMHUECKHX peakuui bubmuorexa [IOK

(coenuHeHus, pa3IoKeHHUsI,
3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

M. B. JIomoHOCOB —
YYEHBIA-PHITUKIIOTICTUCT.

bubnunorexa LIOK

19 O06006uenne u https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alMsl 3HAaHHH
K 60ota Nel

20 reweBemeetmau BuGmorerca LIOK

”1 https://m.eds00.ru/ff0d4290
XUMHYECKHE PEaKIIUN»
Boznyx — cmech razos.

21 CocraB Bo3ayxa. Kucnopon bubnmnoreka HOK
— B3JIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
DuU3NYECKUE N XUMUICCKHEC

22 (pearuum oxcncncrns Bu6miorera LIOK

peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06

OKCHJIaxX

Crioco0b! moryueHust

o3  KHCIOpona B naboparopuu u bubnnorexa [JOK
MIPOMBILUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TemoBoit a3 dpext
XUMHUYECKON PEeaKIInH,

o4  TOHATHE O bu6nunorexa LIOK
TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, YK30- H
SHAOTEPMHUECKUX PEaAKIIHUIX
Tomnuso (He(Th, Yroib U

o5 MeTaH). 3arpsi3HeHUE bubmuoreka [IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
TIPEIOTBPAITICHHS

26 [TpakTrueckas padorta Ne 3 bubmuoteka [IOK

10 TCMEC «HOJ’Iy‘-ICHI/IC n

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

coOupaHue KUCI0poaa,
U3YUYEHHE €TI0 CBOHCTBY

Bonopoa — anemeHT u

27 | mpocTOE BEUIECTBO bubmmorexa LIOK
) https://m.edsoo.ru/ff0d4ddo
HaxosxneHnue B mpupojie
| e Busorea 101
FIOPOIa. https://m.eds00.ru/ff0d4ddo
[Ipumenenue Bogopoaa
29 [TonsTHE O KHCIOTAX U bubnunoreka LIOK
COJIsIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTydeHus bubmmoreka [JOK
BOJIOPO/Ia B JTAOOpaTOPHH https://m.edsoo.ru/ff0d4ddo
[IpakTuueckast padora Ne 4
5 T Teme «Ilonyuenne n Bu6mmoteka [JOK
cobupanue BOJopoaa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTB)
32 MonspHblii 00bEM ra3oB. bubmmoreka [JOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Brruncaenus o0néma,
o |comorma e i Busmorea 101
y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WU
00BEMY
Borancienus 00EM0B ra3oB
34 110 YPaBHEHMIO PEaKLMK Ha bubmmnoreka HOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHU Ta30B
35 DOu3ndecKrue U XUMUUCCKHE bubnmnoreka LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHOBaHMIA. bu6muoreka [IOK

[TonsiTne 06 MHIUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopa xak pactBopuTes.
Hacreiiennsie u

bubnunorexa LIOK

37 HCHACHINCHHEIC PACTBODHI, https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BelecTBa B
pactBope
[IpaxTuueckas padora Ne 5
11
38 pactsopos ¢ onpeacaciroi buGaorexa LIOK
p PO e https://m.edsoo.ru/ff0d5eba
MacCcoBOH aoJei
PacTBOPEHHOTO BEWIECTBA»
K 0ora Ne2
39 Tecl)v}IIeT I(’(?{JE’;? I())a (I)ST(E)l o0 OHO Bubmorexa LOK
PO BOAOPO. https://m.edsoo.ru/ff0d6342
Boma»
0] :
40 K;;ii;ﬂi(;ﬂ;:’ bubnunoreka LIOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue n xummudeckue
a1 CBOMCTBA KMCJIOTHBIX, bubmuoreka [{OK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
O : ,
42 K;;zﬁll){;za CI(;ZTaB bubnuoreka [{OK
1H, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonydenue u xumMnyeckue bubmuoreka [IOK
CBOMCTBA OCHOBaHU U https://m.edsoo.ru/ff0d67ca
K :
o | s oo B morea 10K
L0, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tonyuenue u xummuyeckue bu6muoreka [JOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
16 Comnu (cpennue): but6mmoreka [IOK

HOMEHKJIaTypa, CIIoCOObI

https://m.edso0.ru/00ad9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

MOJTYYCHUS, XUMHUUECKUE
CBOMCTBA

[TpakTuueckas padota Ne 6.
Pemenue
SKCHEPUMEHTAJIBHBIX 3a7a4

bubnunoreka LIOK

47 1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKHUX
COEMHEHUIN»
I'enernueckas cBsi3bp MEK
48 Kn:cgalldhjn He:)I rz?{;ql\e/lcxnﬂxy buGnuorexa LIOK
'SP https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O6o0meHue u bubmuoreka [{OK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 no
5o | Teme "OCHOBHEBIC KJIaCChI bubnunoreka LIOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeMHeHUI"
[lepBbie MOMBITKH
acc a
51 )IEJI-/IIMI/I‘I;IS())I;I(I;IXHBI/IHI/ICMCHTOB Bubmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
[TonsaTne o rpynmnax
CXOJIHBIX 3JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmuoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB /1. https://m.edsoo.ru/00ada52¢
H. Menaeneera
53 [Tepuoasl, rpymisl, bubmuoreka [IOK
MOATPYIIIbI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuotexa [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
55 CrtpoeHnue 2IeKTPOHHBIX bubnuotexa [JOK

000JI04EK aTOMOB

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

anemeHToB [lepuoguueckon
cuctemsl J[. 1. Menzaeneera

XapakTepucTUKa
XUMHUYECKOT0 3JIeMEHTA 110

bubnunorexa LIOK

56 ero HOHO)KGHHI? B https://m.edsoo.ru/00ada824
IIepuoanueckoii cucreme /l.
H. Meunneneena
3nauenue [leprnoandeckoro
| oo e ey BuGmnorera LIOK
P YL https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HBIN,
Mearor ¥ rpaxk 1aHuH
o Bumorera LOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59  HonHas xuMu4yeckKas CBSI3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnast nonsipuas bubmuoreka [IOK
XHUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bubmuoreka [IOK
XUMHAYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 Crenenb oxkncienns https://m.edsoo.ru/00adae28
63 BOOKCI/(I:?rJ:lif)ZJII/ILTI;i;HHe Bubmuorexa LIOK
https://m.edsoo0.ru/00adb076
peaxiuu
64 OKHUCITIUTENN U bubmuoreka [{OK
BOCCTAaHOBHUTEIN https://m.edsoo0.ru/00adb076
K o4
OHTpoJbHas pabota Ne4 1o Butmiorexa [[OK
65 | Teme «CtpoeHne aToMa.

XHUMHUYECKasl CBA3b»

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



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

PesepBHBIi ypOK.

bu6numoreka [IOK
66 Obobmenne n o 1 https://m.edsoo.ru/00adb33c
cCUucreMaTui3aluia 3HaHUN
P 7 .
67 OSobuernon 1 bubmmorexa LIOK
m . https://m.edsoo.ru/00ad9ch2
cUucreMaTni3aluda 3HaHUN
P 7 .
68 OSobuernon 1 bubmmorexa LIOK
m . https://m.edsoo.ru/ff0d61c6
cUucreMaTui3aluda 3HaHUN
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Nel o teme
«IToBTOpEHUE N
yriyOJIeHHe 3HAaHUN
OCHOBHBIX Pa3/IeoB
Kypca 8 Kiacca»

Ne Tema ypoka KoJsnyecTBO 4acoB Hara DJIeKTPOHHbIE
n/ Bcero  Kontpoanubie Ilpaktnueckne IIpodopmentammon HM3YUeHHss 1HdpoBbie
I padoThI padoThI -Hasi padora odpasoBaTesbHBIE
pecypcsbl
1 [lepuognueckuii 1 Bu6mmotexa [JOK
3aKOH. https://m.edsoo.ru/00adb5
[lepuonuueckas e
CHUCTeMa XMMHYECKHUX
anemeHToB Jl. U.
Menneneesa
2 3aKOHOMEPHOCTH B 1 bubnnorexa [JOK
W3MEHCHHUU CBOWCTB https://m.edsoo.ru/00adb6
XHUMHYECKHX b6
3JICMEHTOB TICPBBIX
TPEX MEPUOIOB
3 Knaccudukanus u 1 bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7
HEOPTaHUYECKUX e2
BELIECTB
4 Buasr xumudeckoit 1 bu6mmoteka IIOK
CBSI3U M THUIIBI https://m.edsoo.ru/00adba
KPUCTAITNYECKUX c6
pemeToK
5 KonrtponbHas pabora 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudpukanus
XUMHAYECKHX PEaKIHi
110 PAa3JINYHBbIM

bubnunoreka LIOK
https://m.edsoo.ru/00adbc
b0

MIpHU3HAKAM

7 [TonsiTHe 0 cKOpoOCTH bubnuorexa [JOK
XMMHUYECKON peaKIny. https://m.edsoo.ru/00adbe
Ilonsarue o 9a
TOMOTEHHBIX U
TeTEePOTeHHBIX
peaKIusx

8 [TonsiTue o bubnuorexa [{OK
XUMHYECKOM https://m.edso0.ru/00adc2
PaBHOBECHH. 8c
®dakTOpBI, BIAUSIOIINE
Ha CKOPOCTh
XUMUYECKON peaKIuu
Y TIOJIO’KEHUE
XHUMHYECKOTO
paBHOBECHS

9 OKHCIUTENbHO- bubmmorexa [JOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/00adca
peaxknuu de

10 Teopus bubmuoteka [IOK
AJIEKTPOITUTHICCKOM https://m.edsoo.ru/00adcd
JUCCOTIAAIINY. 68
CuiibHbIe U cita0bie
ANEKTPOJIUTHI

11 Honnble ypaBHEHMS bubmuorexa [IOK
peakiuii https://m.edsoo.ru/00add4

48
12 XumMudeckue bu6nunorexa LIOK

CBOWCTBA KUCJIOT U
OCHOBaHUI1 B CBETE

https://m.edsoo.ru/00add5
d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

MpeCTaBICHUN 00

AIEKTPOJIUTUYECKON
JUCCOITHAIIIN

13 XuMudeckue bubnunorexa LIOK
CBOICTBa COJIEH B https://m.edsoo.ru/00add8
CBETE MpeICTaBICHUN b2
00
3JIEKTPOJIUTUYECKON
JACCOLHAIIN

14 [TonsiTe 0 ruapoOIU3E bu6nmorexa LIOK
cosei https://m.edsoo.ru/00add9

d4

15 O06006111eHE U bu6nmorexa LIOK
cHCTEeMaTH3aIus https://m.edsoo.ru/00addd
3HAHUH 12

16 [IpakTrueckas pabota bubnnoreka [JOK
Ne 1. «Pemienue https://m.edsoo.ru/00addb
AKCIICPUMEHTAIbHBIX fa
3a71a9»

17 KonrtponbHas pabora bubmuoteka [IOK
Ne2 1o Teme https://m.edsoo.ru/00adde
«QJIEKTpOIUTHYECKAs c0
JUCCOITHAITHA.

XUMUYECKUE peakiiuu
B PacTBOpax»

18 Oo6mas bubmuorexa [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00addf
raJIor€HOB. e2
XHUMHUYECKHE

CBOICTBA Ha MPUMEPE
XJopa



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

19 XI10pOBOIOPOI. bubnmoreka [JOK
ConstHas KUCIIOTa, https://m.edsoo.ru/00ade
XUMHYECKHE 104
CBOICTBA, MTOJy4YEHHE,

IPUMEHEHHE

20 [TpakTyeckas pabora Bu6muoteka [JOK
Ne 2 o reme https://m.edsoo.ru/00ade3
«[Tomyuenue consiHOU 48
KHCJIOTHI, U3y4eHHE e&

CBOMCTB»

21 Berunciienus mmo bubnunoreka LIOK
ypaBHEHUSIM https://m.edsoo.ru/00ade4
XUMHAYECKUX PEaKIIHid, 88
€CJIM OJVH U3
peareHToB J1aH B
n30bITKE

22 O6mas bu6nmorexa LIOK
XapaKTEePUCTHKA https://m.edsoo.ru/00ade6
sneMeHTOB VIA- 4a
TPYIIIIBI

23 AnnotponHsle bubmuoteka [IOK
MO (UKAIIH CEPBI. https://m.edsoo.ru/00ade6
Haxoxnenue cepsl 1 4a
€€ COeINHECHNH B
IPUPOJIE.

XUMUYECKUE
CBONCTBA CEpBI

24 CepoBogopo, bubnunorexa LIOK

CTpOCHHE, https://m.edsoo.ru/00ade8

¢buznyeckue u
XUMHUYECKHE CBOKCTBA

02



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl. CepHas
KHCII0Ta, (hu3ndecKue
Y XUMHUYECKUE
CBOICTBA,
IPUMEHEHHE

bubnunoreka LIOK
https://m.edsoo.ru/00adea
28

26

27

XHUMHYECKHE
peaKkuuH, JIeKalue B
OCHOBC
MPOMBIIIEHHOTO
croco0a MmorydeHust
CEpPHOM KHUCIIOTHI.
XUMHU4YECKOe
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCMHEHUSIMU CEPbI
Breruucnenue
MacCOBOM J0JIU
BBIX0/1a ITPOJIYKTa
peakiu

bubnunorexa LIOK
https://m.edsoo.ru/00adec
8a

bubmuoreka [IOK
https://m.edsoo.ru/00adec
8a

28

29

O61mmas
XapaKTepUCTHKA
aneMeHToB VA-
rpynmnsl. A3oT,
pacrpocTpaHeHHe B
npupoje, puzndeckue
Y XUMHUYECKHE
CBOMCTBA

AMmuak, ero
¢buznyeckue u
XUMHAYECKHE
CBOWCTBa, MOJyYeHHE
Y TIpUMEHEHNE

bu6mmoteka IIOK
https://m.edsoo.ru/00adee
a6

but6mmoreka [IOK
https://m.edsoo.ru/00adf0
04



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

30

[TpakTyeckas pabora
Ne 3 mo Teme
«Ilonyuenune
aMMHaKa, U3y4eHue
€ro CBOMCTB»

bubnunoreka LIOK
https://m.edsoo.ru/00adfl
80

31 A3oTHas KucioTa, eé bubnuorexa [IOK
busnueckre u https://m.edsoo.ru/00adf3
XUMHUYECKHUE CBOMCTBA 06

32 Hcrnonb3oBanue bubnuorexa [IOK
HUTPATOB U COJIEH https://m.edsoo.ru/00adf5
aMMOHHS B KAUECTBE 18
MUHEPAIbHBIX
yI0OpeHuH.

XumMmuueckoe
3arpsi3HEHUE
OKpYIKaroIIen cpebl
COCIMHEHUSIMH a30Ta

33 dochop. Oxcun bubmmoreka [JOK
dochopa (V) u https://m.edsoo.ru/00adf6
dbocdopnas xkucnora, 8a
¢buznyeckue u
XUMHAYECCKHE
CBOWCTBA, MOJyUCHHE

34 Hcnonb3oBanue bubmuorexa [JOK
docdaroB B kauecTBe https://m.edsoo.ru/00adfc
MHHEPAJIbHBIX 20
yI10OpeHuit.
3arpsi3HeHue
MIPUPOTHOMN CPEJIbI
dhocdharamu

35 VYriepon, bubmmoreka [JOK

pacnpocTpaHEHHE B
npupoje, puznyeckue

https://m.edsoo.ru/00adfd
9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

U XUMHNYCCKUC

CBOMCTBa

36 Oxkcupl yriaepojaa, ux bub6nmoreka [IOK
dusnueckue u https://m.edsoo.ru/00adfe
XUMHYECKHE be
CBOIICTBA.

DKOJIOTHYECKHE
POOJIeMBI, CBSI3aHHBIC
C OKCHJIOM yTJIepoJia
(1v)

37 VYronpHas KUcaoTa u bubnuorexa [{OK
e€ conu https://m.eds00.ru/00ae00

6c

38 [TpakTuueckas pabora bubmmoreka [JOK
Ne 4 o Teme https://m.eds00.ru/00ae02
"Ilonyuenue e
YIIIEKUCIIOTO Ta3a.

KauectBennas
peaxius Ha KapOoHaT-
non"

39 IlepBoHauanbHbBIE bubmuoteka [IOK
MTOHATHSI 00 https://m.edso0o.ru/00ae05
OpPraHUYECKUX 4e
BEIIECTBAX Kak O
COCAUHEHMIX
yriepoja

40 Kpemnnii u ero bubnuotexa [JOK
COCIMHCHHS https://m.edso0.ru/00ae08

Oa
41 [IpakTrueckas pabota but6mmorexa [IOK

Ne 5. Pemenune
3KCHepI/IMeHTaHBHI)IX
3a7a4 [0 TEME

https://m.edsoo.ru/00ae0b
f2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

«Baxxneiiue
HEMETAJIbI U UX

COCJIMHCHHM S
42 KonrponsHas pabora Bu6muoteka [JOK
Ne3 o Teme https://m.edsoo.ru/00ae0e
«Baxueimme 18
HEMETaJIbl U UX
COCJIMHCHHM S
43 O6mas bubnuorexa [IOK
XapaKTEPUCTHKA https://m.edsoo.ru/00ae10
XAMHYECKHAX 3e
3JICMEHTOB —
METaJLIOB.
Meraiunueckas CBs3b
1 MeTaJuIHYecKas
KpUCTAJUTHYECKas
pemérka. Pu3ndeckue
CBOIMCTBA METAJLJIOB
44 XumMudeckue bubnmorexa LIOK
CBOMCTBA METAJLIOB. https://m.edso0.ru/00aell
ONEKTPOXUMHUYECKHUN 56
PSAI HAaPsKEHUI
METaJIIOB
45 OO0mume crmocoObl bubmmoreka IIOK

MOJTy4EHHUsI METAIIJIOB.
CrutaBel. Berancaenus
M0 YPaBHEHUSM
XUMHYECKUX PEAKIUH,
€CIIM OIVH U3
pEeareHTOB COACPKUT
MIPUMECH

https://m.edsoo.ru/00aell
56



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

IlonsiTe 0 KOppoO3UHU
METaJIJIOB

bubnunoreka LIOK
https://m.edsoo.ru/00ael12
78

47 IlemrouyHBIC METAJLIBI bubnuorexa [JOK
https://m.edsoo.ru/00ael4
b2

48 Okcuasl 1 bubnnorexa [JOK

THIPOKCHUIBI HATPHS U https://m.edsoo.ru/00ae14
KaJus b2
49 [lerouHO3eMENbHBIC bubnuorexa [{OK
METAJUIbI — KAJIBIAN U https://m.edsoo.ru/00ael5
Maruum e8
50 Baxnetimue bubnuorexa [IOK
COEIMHEHUS KAJIbILIUS https://m.edsoo.ru/00ael5
e8
51 O06006111eHE U
cHUCTeMaTH3aIus
3HaHUH

52 K&cTkocTh BOALI U bu6nmorexa LIOK
CIOCO0BI €€ https://m.edso0o.ru/00ae18
yCTpaHEHUS 86

53 ITpakTryeckas pabora bubmuoreka [IOK
Ne 6 o Teme https://m.edsoo.ru/00aela
"YKécTtkoCcTh BOIBI U e8
METOJBI €€
ycTpaHeHHUs"

54 AmoMuHUI bubnunorexa LIOK
https://m.edsoo.ru/00aelc
64

55 AmpoTepHbIe bubmuorexa [IOK

CBOMCTBA OKCHIIA U
TUAPOKCH]IA

https://m.edsoo.ru/00aelc
64



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

Kenezo

bubnunoreka LIOK
https://m.edsoo.ru/00aeld
86

57

Oxcupl, THIPOKCHIBI
u cosm xkenes3a (1) u
xenesa (1)

bubnunorexa LIOK
https://m.edsoo.ru/00ae35
€6

58

O0600111EHE U
CUCTEMATHU3ALSL
3HAHUH

59

[IpakTnueckas padbora
Ne 7. Pemenue
AKCIIEPUMEHTAIbHBIX
3a71a4 10 TEME
«Baxxneimmue
METaJIbl U UX
COCIMHEHMS

bubnunoreka LIOK
https://m.edsoo.ru/00ae3d
e8

60

61

62

Breraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX PEaKLni,
€CIIN OJINH U3
peareHToB J1aH B
n30BITKE MIIA
COZIEPKUT IIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJa TPOIYKTA
peakuuu
O06o06mieHue U
cUCTEMaTH3aIHs
3HAHUM
KonTponbHas pabota
Ne4 1o Teme
«Baxxneiimmue

bubnunoreka LIOK
https://m.edsoo.ru/00ael?7
50



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

METaJIJIBI U UX
COCIMHCHH S

63 BemectBa n 1 bub6nmoreka [IOK
MaTepualbl B https://m.edso0.ru/00ae3f
MMOBCETHEBHOMN KU3HH 50
YeJIoBeKa

64 XuMuueckoe 1 bubnnorexa [JOK
3arpsi3HEHUE https://m.edsoo.ru/00ae42
OKpY’Karollen cpeibl 70

65 Ponb xumum B 1 bubnuorexa [{OK
pEIICHUH https://m.edsoo.ru/00ae42
IKOJIOTHYECKUX 70
npobiem

66 PesepBHbIit ypok. 1 bubnuoreka [IOK
OG6obuieHue u https://m.edso0.ru/00ae0d
CUCTEMaTH3aIus Oa
3HAHUU

67 PesepBHbIi ypoK. 1 bubmuoreka [IOK
O6obuieHue u https://m.edso00.ru/00adb3
CHCTEMAaTHU3aIIHS 3c
3HAHUU

68 PesepBHbIit ypok. 1 bubmuoreka [IOK
OO6o0menue u https://m.edso0.ru/00ad9c
CHUCTEMATH3AINA b2
3HAaHUU

OBILIEE KOJIMYECTBO 68
YACOBIIO

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensn O. C., Bockooboiinukosa H. I1., flurykoBa A. B. HacronbHas kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1151 1a00paTOpHBIX OINBITOB U
npaktuyeckux padot. 8 ki. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 kiacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 109.

4. T'abpuensia, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TpoBEpOUYHBIE padoThl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: [Ipoda, 2022.

8. Xumus (06a30BbIi ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO
oOwero o0pazoBaHus: MeTouyeckoe nocooue ais yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. Iluuyrunoi. M. : ®I'GHY «MHcTUTYyT CTpaterun
pasButus oopazoBanus PAOy», 2022. 81 c.:

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

http://www.chemnet.ru I"azera « Xumusi» u caiit s yuutens «5 uny Ha ypok
XUMHD

http://him.1september.ru Equnas komnexius [IOP: I[IpeameTHas KOJICKITHS
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana mkoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YUeOHUK TSI
CPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBINH y4eOHUK



http://www hemi.nsu.ru OTKpeITHII KOJUTEIK: XUMUSI
http://www.chemistry.ru JluctaniinoHHas OJMMITHAAA [T0 XUMHUHU:
TEJICKOMMYHHUKAIIMOHHBINA 00pa30BaTeIbHBIH TPOCKT






