MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUMICKOM OEJEPALIAA
Munucreperso 06pasoBanns u HayKH Pecniy6anxn Ajbires
MynnnunansHoe o6pazosanne «Illosrenosckmii pation»

MBOY COIII Ne4 a. Mamxer

PACCMOTPEHO COI''TACOBAHO VYTBEPXJEHO
Ha 3acefanun MC 3aMeCTHTENb TUpeKTopa o YBP nupextop MBOY COLLINe4
/ ) . )
‘r {}&( 9w/ - zﬂ 7(&0‘4(1 B y a.Mawmxer
rz J - ) ya) riTon ;
H.K.Xyaxesa H.K.Xyaxesa 7 t
ITpotokon Nel IIpotokon Nel (jééﬂq%amea
oT «28» 08 2025 . oT «28» 08 2025T. Ipuxas Ne 82

oT «29» 08 2025 .

PABOYASI IPOTPAMMA
(ID 8622977)

y4eOHoro npeamera «Xumusi. Ba3zoBblii ypoBeHb»

Anst obyyarommxcs 8 — 9 kaccos

Xyaxesa Hapucer Kamranosuna
YYHUTENIb XUMAH ¥ OHOTIOTHH

a.Mamxer, 2025r.



HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUNM K pe3yiabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha ocHOBe (denepanbHO paboyeil MporpaMmbl
BOCIIUTAHUS U C YUETOM KOHLEMIINY MPENOJaBaHus y4eOHOro npeaMera « XuMus»
B o0paszoBaTeNbHBIX opranu3anusax Poccuiickoit deneparumu.

[Iporpamma mo xuMuM JOaéT MpEACTaBICHUE O ILENSIX, OOIIEH CcTpaTeruu
oOy4yeHHUs, BOCHUTAHUA U Pa3BUTUA OOY4YAIOUIUXCS CpPEACTBAMU Yy4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE CoJiepKaHue,
npeAycMaTpuBaeT pacrhpejielieHue €ero Mo KiaccaM W CTPYKTYpUPOBAaHHE 10
pazzienaM M TEeMaM MPOrpaMMbl MO XHMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJEA0OBATEIbHOCTh  U3YYEHUS XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarouuxcsi, OMNpeNessieT BO3MOXKHOCTU MpeaMera  Jyist
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TakXke TpeOOBaHUM K
pe3yibTataMm 00y4YeHHUs XMMUU Ha YPOBHE LI€JIed U3yUYEHUsl IPEeIMETa U OCHOBHBIX
BHUJIOB Y4e€OHO-IO3HABATEIbHOW MAESATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUE XUMHHM CIYKHUT OCHOBOM Juisi (OpMHpPOBAHHMS MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHU O MATEPUATBHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UTparoT (PopMHUpYEMble XMMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHUIX
SHEPTUM U 00 SBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, AIHEPrETUUYECKOMH,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, IPOOIEM 31PaBOOXPAHCHUSI.

N3yuyenune xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH IS  CaMOpa3BUTUSL U
(dhopmMupoBaHUs KyJIbTYphl JIMYHOCTH, €€ 001Iel 1 QYHKIIMOHATBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKHUX CHOCOOHOCTEM
o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSTEIbHOW yueOHOM  JIesTEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHHUM, HEOOXOJIUMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPOGHECCUOHAIBHOU JIESITENHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsI1a HA €AUHCTBO MPUPOIBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyYarOlIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
00pa3oBaHuEe 00yJAIOIMINXCS.

JlaHHble HampaBlieHHs B OOY4YEHUM XUMUM OOECIIEUUBAIOTCS CHEUUPUKOM
collep>KaHMsl  y4eOHOro mpeaMeTa, KOTOPBhIM  SIBISIETCS  IEaroruuecKu
aJanTUPOBAaHHBIM OTpaK€eHHWEeM 0a30BOM HAYKW XMMHM Ha ONpPEJEIEHHOM dTarne e
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0O0IIer0 0Opa30BaHUsi OPUESHTUPOBAH HA
OCBOCHUE OOYYAIOUIMMHUCS CHUCTEMBbI IMEPBOHAYANIBHBIX TMOHATUN XHWMHH, OCHOB
HEOPraHUYECKOM XUMHH M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TMOHSITHU
OPraHUYECKON XUMHHU.

CtpykTypa coaep:kaHusl MPOrpaMMbl MO XUMHU c(HopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 mnoaxoaa K €€ m3ydeHuro. CojaepkaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbBI HOHATUIA O XUMHUYECKOU
peakiuu. OO0e ATU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 1O MPUHIUIY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHWM HA OCHOBE TEOPETUUYECKHUX IPEIICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUSI KAK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepunoguueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMIMUH;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHYECKOW CBSI3H;

— TMpEeACTaBICHUN 00 JJIEKTPOJUTHYCCKON ITUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernyeckre 3HaHMS PacCMaTPUBAIOTCA HAa OCHOBE OSMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHS K JIPYrOMY, BBIMONHSSA (DYHKIHUM OOBSICHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS U MOJTYyYCHUS
M3y4aeMBbIX BEILECTB.

OcBoeHMe TMporpaMmbl IO XHMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABICHUASI O XMMUYECKON COCTABIAIOIICH HAYyYHON KApPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHON MpHUPOAbl, LUEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XUMHU MOPOUCXOIHUT C IPHUBICUECHUEM
3HAHUN U3 paHee U3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpYyX)aMUH MUpPY,
«buomorus. 5—7 kmacce» u «Pusmnka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKOW HAyKU KaK OOJACTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
NEATENBHOCTA YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJIBTYPHI.
3agaua y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HaHUN — BaKHEUIIUX (PAKTOB, MOHSATU, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYMHBIX O0OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[O3HAHWS TP H3YyUYCHUU BEIIECTB U
XUMHYECKUX PeakKiuii, B GOPMHUPOBAHUH W PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHONM M y4eOHO-HCCIIEIOBATEIbCKON
JeSTENHbHOCTH, OCBOCHUU TpaBW Oe30macHOro oOpamieHusi ¢ BEMeCTBAaMU B
IOBCETHEBHOM KU3HU.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHWE MPUOOPENIH TaKHe TN, KaK:

— (dopMupoBaHHE WHTEIUICKTYaIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTECIBHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aTaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KU3HU;

—  HamNpaBIICHHOCTh OOy4YeHWST Ha  CHCTEeMaTHYeCKoe MpuoOIeHne
oOydJarommuxcs K CaMOCTOSITEILHOW TO3HABATEIBLHON JEATEIHbHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (OPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIMOCOOHOCTEH K
XAMWH;

— o0ecreueHne yCaoBU, CIOCOOCTBYIOUIUX MTPUOOPETEHHUIO 00YYaIOIIUMHUCS
OTIBITA Pa3HOOOPA3HOUN NEATETLHOCTH, TMO3HAHWS W CAaMOIIO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINN), UMEIOIMINX YHHBEPCATLHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICSITEILHOCTH;

— (¢opmupoBaHue oO0meH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATHP W OIICHUBATH SIBJICHUS
OKPYXAIOMIET0 MHpa, UCTOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XAMHH, TPUMEHSTh WX TMPU PEIIeHHH MpoOjeM B TOBCEIHEBHOW XKU3HU U
TPYAOBOU IEATEIBbHOCTH;

— ¢opMupoBaHHEe Y OOYYAIOIMUXCS TYMAaHUCTHYECCKUX OTHOIICHHMA,
MOHUMAHUS TIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
IEJIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAKOIIEW IPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(Uis M HAMPABICHHOCTH JaJbHEHIIIETO
oOy4eHusl.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3YYEHUS XUMHH HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuun. Posib XMMUK B KUA3HU YeJIOBEKa. XMMHUSA B CHUCTEME HAYK.
Tenma wm BemecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATIpEraTHOE€ COCTOSIHHE
BemecTB. l[loHsATHE O MeTOnax Mo3HaHWs B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dIeMEHTbl. (CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BajleHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHocuTENbHAS MOJIEKYJIsSIpHAas Macca. MaccoBas 1071 XUMUUYECKOIO JJIEMEHTA B
COEMHECHUM.

KomnuecTBo BemecrBa. Moisb. MonsipHass macca. B3auMocCBsI3p KOJIMYECTBA,
Maccbl W 4YHUCJa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHU.

PU3nUECKUE U XUMHUYECKUE SBIIEHUs. XUMHUUYECKasl peakiys U €€ NPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BelIeCTB. XUMHUecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakIuid (COeAMHEHUSI, PAa3JI0OKEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOHN MOCYAOW, mpaBuiiaMu paboOThl B 1abOOpaTOpUu U
npuéMamu o0paileHus: ¢ JabopaTopHbIM 000PY/IOBAaHUEM, U3YUCHUE U OMHCAHUE
(¢u3MYeCKX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢uzmyeckux (IMJIaBJIEHHE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJAbI) U XUMHUYECKHX (FOPEHHE CBEUU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCIOTOMN) SIBICHUN, HAOIIOJIeHE U
OMHUCaHUE TMPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUJOM Oapusi, pa3ioKeHHE THUIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
M3YUYEHUE CIOCOOOB pa3/IelICHUs] CMECEH: C MOMOIIbI0 MarHuTta, GUIbLTPOBAHUE,
BbITIApUBaHUE, AUCTUIUIIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKU MOBAPEHHON
Coliu, HaAOJIOJICHUE W  ONHCaHUE  Pe3yJbTATOB  IMPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIaHUE MOJIEIIEH MOJICKYII
(1mapocTepKHEBBIX ).

BaxHelilue npeacTaBuTeId HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — snemeHT m mpoctoe
BemiecTBo. HaxoxkaeHue kuciopona B mpupone, (puanueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoma. CrocoObl



MOJIy4YeHUs KHUCIIOpoJa B Jaboparopud U MOpoMbllIeHHOCTUH. Kpyrosopot
KHUCJIopoa B ipupoje. O30H — aJuioTponHas MOAU(PUKAIUS KUCIOPOaa.

TennoBoil >PhexT XUMUYECKOW peakluHh, TEPMOXUMUYECKUE YypaBHEHUS,
9K30- W SHIOTEPMHUYECKUE peakuuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/1yXa, yCUJIEHUE TapHUKOBOTO 3d(PekTa, pa3pylieHue 030HOBOIO CJIOS.

Bogopon — »memenT u mpoctoe BemecTtBo. Haxoxknenue Bomopona B
npupojie, (U3MYECKHMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucmorsl u comnu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pacTBopuTesb. PacTBOpEI.
HacelllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpPE. XMMHYECKHE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponb pacTBOpoB B mpHposie U B XKU3HU YenoBeKa. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA MMPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenumHeHul. Oxcunpl. Knaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpazyronue. Homenknatypa oxcujoB. Dusnyeckue M XUMHUUYECKHUE
CcBOMCTBa OKCUIOB. [lorydyeHne okcuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IWIENOYM UM HEPACTBOPUMBIC
ocHoBaHMus. HoMeHkiatypa ocHoBaHui. PHU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHui. [lonyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouzndeckue u
XMMUYECKHE CBOMCTBA KuUCIOT. Psn aktuBHoctm MetawuioB H. H. bekerosa.
ITony4yenue KUCIOT.

Comu. Homenknarypa cosneil. uzndeckne u XMMHYECKHE CBOWCTBA COJIEH.
ITonydenue comei.

['eHeTnueckas CBs3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCITMHEHHU.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE ONPEACICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, MOJYUYEHHE,
coOupaHue, paclo3HaBaHUE U W3YyUYCHUE CBOICTB KHUCIOPOJa, HAOIIOJEHUE
B3aHMOJICMCTBUSI BEIIECTB C KHCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHusl TopeHus (MmoXapa), O3HAKOMIICHHME C O0Opa3laMu OKCHUIOB U
OMHUCaHUWE HUX CBOMCTB, IOJy4YE€HHE, COOMpaHUE, PACIIO3HABAHUE W H3YUYCHHUE
CBOMCTB BOAOpoJa (TopeHue), B3aummojaehcTBue Bogopojaa ¢ okcujgoMm meau (II)
(BO3MOKHO HCITOJIb30BAaHUE BHACOMATEpUANIOB), HAOMIOeHHE 00pa3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HcCCleq0BaHHE OCOOCHHOCTEW pAacTBOPEHHUS! BEIIECTB C
Pa3IM4YHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBUE BOJIbI C METAIUIAMU
(matpueM ®  KajgblmueM) (BO3MOXHO  HMCIIOJB30BAaHME  BHJICOMATEPUAJIOB),



uccieqoBaHre OoOpas3llOB HEOPraHMYECKUX BELIECTB Pa3WYHBIX  KJACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJIMKATOPOB B PACTBOPAaX KUCIOT W IIEIOYEH,
u3yueHue B3aumojeictBus okcuma meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KUCJIOT C METAIaMH, pPEaKIUid HEeWTpaau3alud, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaJlJla APYTMM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad N0 TeMe «BaxHelmne KiIacChl HEOPraHHMYECKHX
COCIMHECHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucrema XHUMHYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIIUU

[lepBble MOMBITKK KiIacCU(PUKAMM XUMHUUYECKUX dJeMeHTOB. [lonsitue o
IpyIINax CXOJHBIX DJIEMEHTOB (ILETOYHbIE M MIEJIOYHO3EMEIbHbIE METAJUIbI,
rajJioreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aMm(pOTEpPHbIE OKCUIbI
Y TUJIPOKCUBI.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucrema XMuMHAYECKUX IEMEHTOB [1.
N. MengeneeBa.  KoporkomepuogHass W JJIMHHONEpUOAHass  (OpMBbI
[lepnoanueckon cuctembl xumuueckux 3ieMeHToB 1. 1. MenpaeneeBa. llepuoabl
u rpynnbl. DPU3NYECKUN CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB NEepuoaa |
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonuueckonn cucremsl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMUYECKOTO
3JIEMEHTA 10 €r0 nojoxkeHuto B [lepnognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO TPyNIIaM U NEPUOJAM.

3nauenune [leproanueckoro 3akoHa u [leproandecko CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku U Ipaktuku. JI. M. MenneneeB — yd€HBIN U
rpakJ1aHUH.

Xumuueckass cBs3b. KoBasieHTHast (MOJisipHAss W HEMOJISIPHAsl)) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouieccrl OKUCIIEHUST U BOCCTaHOBJIEHUA. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPaMU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakivu pa3ioKeHHs, COeTUHEHUS ).

Mesxcnpeomemmnvie ceasu



Peanuzamus MeXnpeaQMETHBIX CBS3EH MPU U3YYEHHM XUMHUHU B 8 KJacce
OCYIIECTBIJISIETCS. 4e€pe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
TOHATHUM, TaK U TOHSITUM, SBJISIOMINXCS CUCTEMHBIMU JJISI OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHajlnu3, CHUHTE3, KilaccuuKalmusi, MNEePUOAUIHOCTh, HAOJIOACHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

®usuka: marepus, aroM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOMbI, PAAUOAKTUBHOCTDH, MOJICKYJA, AJIEKTPUYECKUN 3apsi, BELIECTBO, TENO,
00BbEM, arperaTHO€ COCTOSIHHE BEIIEeCTBAa, ra3, (U3WYECKHE BEITUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, TTAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dborocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MuHEpalbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo B XuMH4YecKasi peakimus

[lepnonnueckuii 3akoH. [lepuoanueckas cucremMa XMuMHAYECKUX IEMEHTOB [1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOJIOB, Kalus, KalblUs H UX
COCIMHCHUH B COOTBETCTBUM C IIOJIO)KEHHEM 3JIeMEHTOB B Ilepuomudeckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

CTtpoeHue BelIeCTBa: BHUJbI XMMUYECKOW CBSA3U. THIIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTALIMYECKON PELIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PpA3JIUYHBIM KjaccaM HEOPTraHUYECKUX
COCJIMHCHUH, TeHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanus XuMu4eckuxX peakiui mo pa3indyHbIM OpU3HaKaM (110 YUCTy
U COCTaBy Yy4YaCTBYIOUIMX B PEAKIHHM BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
M3MEHEHHUIO CTEMCHEH OKUCICHUS XHMHYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIUH, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsaTue o ckopocTH XumMuueckou peakiuu. [loHsTHe 00 OOpaTHUMBIX H
HEOOpAaTUMBIX XHMHYECKUX peaknusax. I[IoHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonstue o karanuse. [loHsTne 0 XUMHUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHMHUYECKOM pEAKIUMU M MOJIOKEHHE XHUMHUYECKOTO
pPaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  JJICKTPOHHBIN  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIuu. CocraBieHue YpaBHEHUM



OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX  pEAaKUUMAd €  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO 0OajaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUANNU. DIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOUMALMM BEIIECTB C PA3IWYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens guccoruanuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiinu monHoro oomMeHa. Y ClIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa,
MOJHBIE W COKpallEHHbIE HMOHHBIE YpaBHEHUs peakuuid. CBOWCTBA KHCIOT,
OCHOBaHMUW U COJIeM B CBETe MPEACTaBICHUH 00 AIEKTPOJIUTHYECKON
nucconunanuu. KadecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O THAPOIH3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB M HEMeTaioB (TpaduTa M aaMasa), CIOKHBIX BEIICCTB
(x;mopuna Hatpusi), UCCIEOBaHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIEKTPOIMPOBOTHOCTHU
pacTBOpPOB BEHIECTB, IMpolecca OUCCOLUMALMU KHUCIOT, IIEJIOYe U  COJIeH
(BO3MOKHO  KCHOJIb30BAHME BHJIEO MAaTE€pUaliOB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOLIUMX ~ MPU3HAKK  MPOTEKaHUsT  peakuuid HMOHHOro  oOMeHa
(oOpa3oBaHme oOcajaka, BBIJEJICGHHE Tras3a, oOpa30BaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peaklMu pa3ioKeHUs, COCAUHEHHUsI), pacllO3HAaBaHUE HEOPTaHHUYECKUX
BEIIECTB C IOMOIIBIO KA4YECTBEHHBIX PEAKIMA HA HOHBL, PENICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTasibl M HX COeTMHEHUS

OOmiast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHWYECKHE CBOWCTBA Ha MNpUMEpPE  XJopa
(B3aumoeiicTBUE € MeETaJUlaMH, HEMETajulaMH, IIejo4yaMu). XJIOPOBOJOPOI.
CongHasi KHCIIOTa, XMMHUYECKUE CBOMCTBA, IMOJy4YE€HUE, NMpUMEHEHHUE. JlelicTBue
XJIOpa W XJIOPOBOJIOpPOJA HAa OPraHMW3M 4YeJIOBEKA. BakHeWmine XJIOpUIbl U HX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapaktepucTtuka snemMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapakKTepHble CTereHu OkucieHus. CTpoeHue U (PuU3NUEeCKHUe CBOWMCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U Cephbl. AJUIOTPONHBIE MOJUPUKAIIMN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoaopoj, cTpoeHue, GU3N4ecKue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEpPbl KAaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢GU3HUYECKHE UM XHMHYECKHE CBOWcTBa (OOmMe Kak
MpEeACTAaBUTENs KJlacca KHUCIOT M creruduueckue). XUMUUYECKHE peaKIuu,
JeXalnue B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOTyYeHHs] CEPHOM KHCIOTHI.
[Tpumenenune cepHoil KUCIOThl. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS] PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHI B MpUpojae. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMU Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAICHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPAHEHHE B MPUPO/IE,
¢duznyeckre U XuMudeckue cBoicTBa. KpyroBopot azora B npupojie. AMMUak, ero
(du3uYecKre U XUMUYECKHE CBOICTBA, MojlyueHue u npumeHenue. Coinu aMMOHUS,
ux (pu3nyecKkne U XMMHYEeCKUe CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIO0Ta, €€ MoiydeHue, (PU3MUEeCKUe U XUMHUYECKHUE
cBoicTBa (0OIlIME Kak TMPEACTaBUTENS Kjlacca KHUCIOT U crnenuduyueckue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMS B KayeCTBE MMHEPAIbHBIX
yao0peHuid. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKIW, 3arpsi3HEHUE BO3AyXa, MNOYBbl U Bom0EMOB). Docdop,
ajuoTponubie Mogudukanuu Gocdopa, Puznueckue U XUMHYECKHUE CBOMCTBA.
Oxkcun pocdopa (V) u pochopnas kuciaora, Gu3ndeckre 1 XUMUIECKHE CBOUCTBA,
nonyuyenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX YI0OpEHHUIA.

O6mas xapaktepucTtuka 3nemMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHCICHHUS.  YTJEpoHA,  alUIOTPOIIHbIE
Moau(dUKalUM, PpaCPOCTpaAaHEHHE B TMpUPOJE, (PUINUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoaa, ux
¢u3uyeckre W XUMUYECKHE CBOWMCTBA, JEWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEeHHUE U TMPUMEHEHUE. DKOJOTMYECKHE NPOOJIEMBbI, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rino0anbHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
addexT. YrompHas KuciaoTa U €€ colu, uX (HU3NYECKUEe U XUMHYECKUE CBOICTBA,
noixyyeHue U npuMeHenue. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEUIECTBAX KAK O COSUMHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPHUH, YKCYCHAsl KUCIIO0Ta).
[IpuponHble HMCTOYHUKHU YIIIEBOAOPOAOB (Yroyib, NPUPOJHBIA ra3, HEPTH),
MPOAYKTHl UX MepepaboTku (OEH3MH), UX pOJib B OBITY U IPOMBIIIJIEHHOCTH.
[lonsiTie 0 GMONIOTMYECKHU BaKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B OKM3HM 4YeloBeka. MarepuaibHO€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJIYyYEHHE U
npumenenue. CoenuHeHuss KpeMHusi B mpupojne. OOiiue mnpeacraBlieHus 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CUIUKAThI, UX UCIOJH30BAHUE B
OBITY, B MPOMBINUICHHOCTU. BakHeliue CTpouTeNbHbIE MaTepHUalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeTOoH, *kene300eToH. [IpobGaeMbl G€30MacHOr0 HCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCETHEBHOM )KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHue 00pa3lOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIOJACHUE MPU3HAKOB
UX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKHE M XUMHUUYECKHUE CBOMICTBa
raJloreHOB M UX COEAWMHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE C oOpa3laMu XJOpUA0B (TaJOT€HHIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl U €€  COeAUHEHHMSIMU  (BO3MOXKHO  HUCIIOJIb30BaHUE
BHJIEOMATEepUANIOB), HAOJIOJCHUE Mpolecca OOyIIIMBaHUS caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3YYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KaYeCTBEHHOUN peakinu Ha cyabdat-
WOH U HaAOIIOJIeHHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (U3UYECKUMU
CBOMCTBaMHu a3oTa, (ochopa W UX COECTUHEHUU (BO3MOXKHO HCIIOJb30BAHHUE
BHJIEOMATEepUaioB), oOpas3liaMu a30THBIX U (oCchHOPHBIX yIOOpEeHUH, MOJNyUYEHUE,
coOupaHue, pacrno3HaBaHWE U M3Y4YCHUE CBOICTB aMMMakKa, MpPOBEJACHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (ochaT-uOH U U3yUEHUE NMPU3HAKOB
UX MPOTEKAHUS, B3AUMOJIENCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJBIO
(BO3MO>KHO WCII0JIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MoJernen
KPUCTAJNTMYECKUX PEHIETOK anMasza, rpadura, QyiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHUe, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHNUE KAaYeCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYECHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIHMEN CHJIUKATHOM NPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3aaa4 1o teMe «BaxxHelme HeMEeTaIIIbl U UX COCAUHEHUS.

MeTtajuibl 4 UX COETUHECHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHuss B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenpaeneeBa u cTpoeHus: aToMOB. CTpoeHHEe MeTa/uioB. MeTaminyeckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEETKA.  DICKTPOXUMHUUYECKHU Pl
HanpsbkeHnit metamioB. Ousnueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OOIiue
crocoObl mosyyeHus MeTtawioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilenouynble MeTaUIbl: MOJIOKEHHUE B llepuoandeckon cucreMe XMMHUYECKUX
anemenToB JI. M. MenzaeneeBa, CTpoeHHME HUX aTOMOB, HAXO0XIECHUE B NPUPOIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusi U kaiausi). OKCUIbl 1



TUAPOKCHABI HATpusg M Kanus. [IpuMeHeHue IIeNOYHBIX METauIOB U MX
COCIMHECHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MAarHMil W KAJIbIMWA: TIOJIO)KEHUE B
[Tepunonuueckoin cucreMe xumuueckux 3nemeHToB J[. M. Menneneesa, crpoenue
MX aTOMOB, HaX0XJIeHUE B npupoae. PU3nuecKue 1 XMUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmme coequHeHus] KaiblUs (OKCHUJl, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHaui: monoxenue B [lepuoguueckoil cucTeMe XUMUYECKUX DJIEMEHTOB
J. . Menneneesa, cTpoeHHe aroma, HaxoxjaeHue B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(DOTEpHBIE CBOMCTBA OKCHUIA U TUPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoi cucteMe XMMHUYECKUX 3J1eMEHTOB /I,
. MenneneeBa, cTpoeHHE aroma, HaxOXIAeHUE B mpupone. Duszndeckue u
XUMUYECKHE CBOMCTBA xkee3a. OKCubl, TUIAPOKCUIbI U conu xenesa (1) u xeneza
(IIT), ux cocraB, CBOICTBA U MOJTYYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C 00pa3llaMyd METAJIOB U CIUIAaBOB, UX (DU3UUYECKUMHU
CBOMCTBaMHU, M3y4Y€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJIEUCTBUA OKCHJA
KaJIbIIUS W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHICOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITpOLECCa TOPEHHS KeEIe3a B KUCIOPOJIE
(BO3MOKHO  HCMOJB30BAaHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQ4EeCTBEHHBIX PEAKIMii HA MOHbI: MarHus, KajlbLUs, aJIOMUHHUS, LIUHKA, KeJe3a
(IT) u xeneza (III), meau (1), HabnrogeHUE U ONUCaHUE MPOIIECCOB OKpAITUBAHUS
IJJAaMEHH MWOHAMU HATpHsl, Kalus W Kaidblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEPUAITIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y THJIPOKCHUJA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeniume
METaJUIbl U KX COCTMHEHUS».

Xumus ¥ OKpyKaLIas cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM YXHU3HM YENOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuil B ObiTy. [lepBas momoiib npu
XUMHAYECKHX OKOTax U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKpYKawIliel cpeabl (MpeaeiabHas TO0myCTUMAast
KOHIIeHTpaius BemiecTs, nainee — [1JIK). Ponp xumMuu B penieHuu 3KOJIOrH4eCKuX
poOJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3lloB MaTepuanoB (CTEKJIO, CIUIABbI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Meosicnpeomemmnoie ceasu



Peanuzanusa MeXNpeIMETHBIX CBSI3€d MPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIJISIETCS. 4e€pe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATHH, TaK W TIOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOuue ecTeCTBEHHO-HAaY4YHbIE MOHSTHUS: HAay4HbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KilaccuPukaius, TMNepUOJUYHOCTh, HAOIIOJICHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIEHUE, NapPHUKOBBIN
3 heKT, TeXHOIOTHS, MaTEPHUAIIBI.

®dusnka: MaTepusi, aToM, D3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUM 3apsii, MPOBOJIHUKU,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOSIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperatHoe COCTOSIHHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIUYECKAs
peméTka, CruiaBbl, (PU3UYECKUE BEIUYUHBI, €IMHUIBI U3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
yA00peHUs, MUKPORJIEMEHThI, MAKPOAJIEMEHThI, MTUTATEIbHbIC BELIECTRA.

I'eorpadus: armocdepa, runpocdhepa, MUHEpabl, TOPHBIE MOPOJHI,
MOJIE3HbIE UCKOIAeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JJUHHOCTHBIE PE3VYJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUralOTCd B Xo0J€ OOy4YeHHs] XMMHUU B €IMHCTBE YYEOHOW U
BOCTIMTATEIILHOM JIEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMUCKUMHU
COIIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMU W HOPMaMHU I[OBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIIMNA 00yUYarOIIUXCsl.

JInyHOCTHBIE ~ pe3ydbTaThl  OTPaXXarlOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBAThCS CHCTEMON TO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAUUA U
pacIInpeHue OMbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
W HAaydyHOMY HACJEJuI0, MOHUMAHUA 3HAYCHUS XUMUYECKONM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOM HH(OpMaiueit o
MEePEIOBBIX JOCTIKEHUSIX M OTKPBITUSAX MHPOBOM W OTEUECTBEHHON XHUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2) rpaaIaHCKOr0 BOCIIUTAHUS:

MPEJCTaBICHUS] O COIMAJbHBIX HOpPMax M MpaBHJIaX MEXKINIHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHOMCCIIeN0BaTEIbCKOM, TBOPYECKOM H  JAPYrUX  BHJAAX
NESATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOW JESATEIbHOCTH IPHU
BBITIOJTHEHUM Y4YEOHBIX, MO3HABATEIbHBIX 3a7]a4, BBIOJTHEHUN XUMHUYECKUX
AKCHEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B Tpollecce ITOM y4eOHOU NeSITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJACHHWE M TMOCTYNKH CBOUX TOBapHUILECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOIIUE
OCHOBY JJIi TOHUMAaHHUsI CYIIHOCTH HAYYHOM KapTUHBI MUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEIOi, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJMMBIEC MJiI OOBSICHEHHUs HAOII0/IaeMbIX IPOIIECCOB W SIBJICHUM,
MO3HABaTEIbHON, MH(GOPMAIMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOMU



IUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBaMH HHQPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHUI0O M TMO3HAHMIO, JTI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TPOCKTHOM U  HCCIIEIOBATEIbCKOU
JEATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU U YPOBHSI OOYYEHHS B
JaJIbHEHIIIEM;

4) popmMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEJICTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOTOJsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJIEHUS TMpaBuil O€30MaCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEabHOMN )XKU3HMU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO0 Tpodeccuil U Tpyia pa3IunyHoro poaa,
YBOXEHHE K TPYyAYy M pe3yibTaTaM TPYIAOBOH JEATETbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHJIMBUIYabHOU TPACKTOPUHU MPOJIOJKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
HWHTEPECOB U CIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycnenrHou npodeccuoHanbHOM EeSITENbHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATLCA B TIPO(PECCHOHATBLHOM Cpejie;

6) 3K0J10rn4eCcKOro BOCIIUTAHMS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHUE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3zomacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOICHUS
MpaBuil 0€30MaCHOTO MOBEICHUSI IPU pabOTE C BEIIECTBAMU, & TAK)KE B CUTyallUsX,
YTPOKAIOIIUX 3I0POBbIO U KU3HU JTIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYEHUH XUMUH, HJIS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAOIIEH MPUPOJHON CPENOH, JJIsI MOBBIIIEHUS
YPOBHSl  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HAaHHUS TJIOOAJTBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTed UX PEelIeHHUs MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJIEHUSI, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOMN U COLMAIIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMETHBIX pe3yJbTATOB BBIACHSAIOT 3HAUYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpus,
MPUHIIUII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MNpeIMeTax M IMO3BOJAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (OPMUPOBATH MPEACTABICHHE O IIEJIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEpCaAIbHbIE yueOHbIE JeCTBUS (T03HABATENIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISITUBHBIE), KOTOpbIE 0OecneyuBaroT (OpMUPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbHbIE y4eOHbIE JeiicTBUSA

Bba3oBble 1oruyeckue aeiicTBUA:

YMEHUSI HKCIOJb30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAaHUU: PACKPBHIBATh CMBICI XMMHUYECKUX MOHSATUU (BBIIEIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTHUSMH), WCIOIb30BaTh
MOHATHUS JUIsl OOBSCHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(PUKAIIMU XMMHYECKHX BEIIECTB U XUMHUYECKUX PEaKIuH,
YCTaHaBJIMBAaTh MNPUYUHHO-CIECTBEHHBIE CBSI3HM MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BEIBOABI U 3aKIIIOUECHUS;

yMEHUE TMPUMEHSITh B TpoIllecce MO3HAHUS TOHATUSA (NpeAMETHhIE U
METanpeMETHbIE), CAMBOJINYECKHE (3HAKOBBIC) MOJIEH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHbIE MPEICTaBICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI 3JIEMEHTa), XUMHUYeckas (opMylna W ypaBHEHUE
XUMUYECKOW peaKIMU — MPU PEHICHUHU Y4eOHO-TIO3HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XapaKTepHU30BaTh CYIIIECCTBEHHbBIC
MPU3HAKU U3y4ae€MbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaEeMbIX MPOIIECCaX U SIBIICHUSIX.

Ba3oBble uccienoBarebcKue JeMCTBHUS:

YMEHUE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpuoOpEeTeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3AllMd U MPOBEACHUIO
YUYCHUYECKUX HKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yibTaT, GOpMyIupoBaTh 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEOBAHUS, COCTABIISITh OTUET
0 MpojenaHHoM padore.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIMU3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUIOB U (POpPM Mpe/ICTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;



YMEHUE MPUMEHATHh Pa3IMYHbIE METOJAbl M 3alpOChl MPHU MOUCKE U OTOOpE
uHpOpMAlIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [IJIsi BBIMOJIHEHUS
y4eOHBIX M MO3HABATENIBHBIX 3aJ/1au ONPE/IeIEHHOTO THUIA, IPUOOPETEHUE OMbITA B
o0acTd  MCHONB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOMpATh ONTUMANIbHYIO (OpMY TpeacTaBiieHuss HHGOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJ1aud  HECIIOXKHBIMU CXEMaMH, JHharpaMMamu,
apyrumMu popMamu rpa@uku 1 ©X KOMOUHALIUSIMU;

YMEHHUE WCIOJIb30BaTh W aHAJIM3UPOBaTh B Ipollecce Yy4eOHOM U
HCCIIEIOBATENBCKON EeATENbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA WU TPAHCIIOPTA HA COCTOSIHUE OKPYXAKOUIEH MNPHUPOTHOU
Cpelbl.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJe Juajiora W (WIM) JUCKYCCHH) TIO
CylllecTBY  oOCyXnaeMol  Tembl, (OpPMYJIHUpPOBATh CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TTPEIJIOAKEHHON 3a/1a4H;

YMEHUSI ~ MOPENCTABIAThH  MOJYYEHHbIE  PEe3yJbTaThl  IO3HABATEIbHOMN
JEATEIbHOCTA B YCTHBIX W TMHUCbMEHHBIX TEKCTax; JeiaTh MpPEe3eHTAIUIO
PE3yIAbTATOB BBHIMOJIHEHUS XMMHUYECKOT0 SKCIEpUMEHTa (JIabopaTOPHOrO OIBITA,
1ab0paTopHOIl pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, Y4€OHOTO MPOEKTA);

yMEHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIIbHOM WM MCCIENOBATEILCKOW  JEATEIBHOCTH  INPU  PELIECHUU
BO3HHUKAIOIIUMX MpoOJieM Ha OCHOBE yué€Ta OOIIUX HMHTEPECOB M COTJIACOBAHUS
no3utivii (00CyXkAeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOpAUHAIUS
COBMECTHBIX JCHCTBHI, OINpeaeleHHe KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApYyTHUe).

PeryasitTuBHble yHUBepcaJbHble yUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNSITh LENU JeATeIbHOCTH, MUIAaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NEATEeNbHOCTDb, BbIOMpaTh Haubosee A3(hPEeKTUBHBIE CIOCOOBI pelIeHUsl YUeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOSATENbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIJIOKEHHBIA QITOPUTM JACHUCTBUA NPU BBINOJHEHUU 33JaHUN C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaAKIHUIX,
OLICHUBATh COOTBETCTBHUE IMOJYUYECHHOTO pe3yJbTaTa 3asBICHHOW 1€, yMEHUE
MCIIOIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IIPe/IJiaraéMble B YCJIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX PE3YJbTaTOB IO OCBOEHUIO 00s3aT€IbHOrO
COJIep>KaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboueil mnporpamMmon,
BBIJICJISIFOT: OCBOCHHBIE OOYYarONIMMUCA HAy4HbIC 3HAHHS, YMEHUS M CHOCOOBI



NEeUCTBUM, crenududyeckue I NOPEeAMETHOM 00macTd «XHUMHUSA», BHIBI
NEATENBHOCTA O  MOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPHpPETalUH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOydenus B 8 kiiacce nmpeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUaIOIMUXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHUH: aTOM, MOJIEKYJa,
XUMHAYECKHIM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oIHOpOJIHAsT M HEOJHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XMMUYECKOT0 3JIEMEHTa B COEAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENECHb
OKHCJICHUS, XMMHYECKas peakuus, KilacCU(PUKAIUs peakiuil: peakiuu
COCMHEHUS, PEAKUHMH PA3JIOKECHUS, PEAKUMH 3aMELICHUS, PEaKUuu
oOMeHa, 3K30- U HAOTEPMUUECKUE PeaKiuu, TeIioBoi 3pdekT peaknuu,
SAIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTalb, pPaaUYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HENOJIApHAas KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, UOH, KaTHOH, aHMOH, PacTBOP, MACCOBAasl JOJISl BELIECTBA
(TIporieHTHAs! KOHIIEHTPAIIUS ) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHH U
MIPUMEHSTH 3TU MTOHATUS MPH ONMMCAHUU BEIIECTB M UX MPEBPAILCHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJIsI COCTaBiieHus (popMyn
BELIECTB U YPABHEHUN XMMHUYECKUX PEAKLIHM;

e OMNpENEeNsiTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKUCIEHMS  DBJEMEHTOB B  OMHApHBIX  COCJAMHEHUSAX,
MPUHAIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas W HOHHAas) B
HEOPraHUYECKUX COCITMHEHUSX;

e packpeiBaTh cMmbIcH Ilepumoamueckoro 3akona JI. W. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCHMOCTU CBOWCTB
XUMHAYECKHX JIEMEHTOB OT MX NOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuunHyro ¢opmy Ilepuonuueckoit
CUCTEMBl XUMHYECKUX OJJIEMEHTOB: pa3JIM4yaTh IMOHATUS «TJIABHAS
noarpynmna (A-rpynma)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OoJbllIMe MEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabmune «llepumoamyeckas cucrema XuMuueckux d3iemenToB J[. U.
MenzaeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiji siipa, 00IIee YUCIO IEKTPOHOB
U pacnpeiesieHUue UX Mo 3JEKTPOHHBIM CI0SIM);

KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peaKluu (MO YUCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUu
BEILIECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEpPaAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XWMHUYECKUX TMPEBpaAllCEHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYI0O W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSTh OCHOBHBIE OIEpPallUd MBICIUTEIBHON JNEATENIbHOCTU — aHAJIMU3
W CHHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEMaTH3alluio, KiacCHu(UKaIuio,
BBISIBJICHUE TMPUYUHHO-CJICJACTBEHHBIX CBSI3€M — MJIS U3Yy4YEHUs CBOICTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peanbHbBI U MBICIICHHBIN);

cieioBaTh ~ NpaBUjiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCylnod U
nabopaTopHBIM  00OpYJOBAaHMEM, a TakKe IpaBujaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMU 10 BBIIOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM J10JI€ PacCTBOPEHHOTO BEIIECTRBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U IPYTHUE).

K xoHiy oOydenus B 9 kjiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIMMUXCS YMEHUM:

pacKpbIBaTb CMBICH OCHOBHBIX XUMHYECKHX MOHATHUUA: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJCHTHOCTH, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBsI3b, TEIJIOBOM 3(PdeKT
peakiuu, MOJb, MOJSIpHBIA  O00BEM,  pacTBOp,  AIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS OUCCOLMALUSA, PEAKLUA HOHHOIO
oOMeHa, KaTaliu3aTrop, XHMHYECKOE paBHOBEcHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUMU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PpEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAaHOBJICHUE,
ajotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METAJUTMYECKasi), KPUCTAJUIMYECKasT pemETKa, KOpPpO3Us METaIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakluu, MpeAeabHO 0MyCcTUMas
koHueHtpauus [1JIK Beniecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATUM U
MPUMEHSThH 3TH OHATHUS MPU ONMMCAHUY BEILECTB U UX MPEBPAILICHUI;
UCIIOIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY [JIi COCTaBJieHUS (HopMyl
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

OMpeNIeNATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIAcCy COEIUHEHUM mo (opmynam, BUI XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaUIM4YecKas) B HEOPraHMYEeCKUX
COCIMHEHUSAX, 3aps]] MOHA MO XUMHYECKOU (hopmyle, XapakTep cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPTraHUYECKUX COCIAMHEHUM, THUIl KPUCTATUITMYECKON
PELIETKM KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMbicn [lepuoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: ONHUCHIBATh M XapaKTEpPU30BaTh
Tabnuunyto Gopmy [lepuoanueckoil CUCTEMBbl XUMUUYECKUX JJIEMEHTOB:
paznuuaTh TOHATHS «JIaBHas moarpymnmna (A-rpynmna)y U «moOovHas
noarpynna (b-rpynna)», wmanble u OoOdbIIME MEPUOABI, COOTHOCUTH
0o003HaueHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOJAMYECKON Tabnuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsAa sapa, oOIiee 4YHCIO DJIEKTPOHOB U
pacmpefieieHue HX 10 DJIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C y4ETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE SJIEMEHThI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBY Y4YacTBYIOIIMX B PEaKIUu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTENEHEW OKHUCIEeHUs
XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME M CHEHUPHUUIECKHE XUMHYECKHUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEHIECTB, MOJATBEPKIas OMNHUCAHUE
npuUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKNX PEAKIINN;

COCTaBJISITb YPaBHEHUS JJICKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUU HOHHOTO



oOMEHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TCHETHYECKON CBSI3U MEXK/Iy BEIIECTBAMH Pa3JINYHBIX KJIACCOB;
pPacKphIBaTh CYINIHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa dTUX PEaKITUA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUI B pPa3JTUIHBIX
YCIIOBHUSX;

BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO  MAcChI
BCIIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO »JJIeMEHTa 10 (opmyIe
COCIIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEAKITUH;

coOmoaTh  MpaBWja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYAOH W
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXke MpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMU 10 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHHUIO H COOUPAHHIO
ra3o000pa3HbIX BENIECTB (aMMHaKa U YTJIEKUCIIOTO rasa);

MPOBOIUTh  PEAKIMH, TOATBEPKIAIOIMINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, Kapobonat-, docdar-, cuimkar-, cyiabdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICITUTEIIBHON JEATEIbHOCTH — aHAJN3
W CHHTE3, CpaBHEHHE, O0000IIeHHE, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBS3€H — NI M3Y4YEHUS CBOWCTB BEMIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBEHHO-HayYHbIE METOABl TO3HAHHUS —
HAOJIOZICHUE, M3MEpEHHEe, MOJCIMPOBAHUE, JKCICPUMEHT (peambHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunuyectBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U JIeKTPOHHbBIE (LM(pPOBbIE)
n/n TeM NPOrpaMMBblI Bcero Koutpoanunie Hpakririeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. IlepeoHayanbHbIe XMMHYECKHE IIOHATHSA
Xumust — BakHasi 001acTh
L1 €CTEeCTBO3HAHUS U 5 ) bubmorexa [JOK
MPAKTUYECKOU JESITENBHOCTH https://m.edsoo.ru/7f41837c
4eJI0BeKa
12 BemecTBa u xumuueckue 15 1 bubmmorexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHMYECKUX BeleCTB
1 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
9 Bonopon. Ilonarue o kucinorax 2 1 bubmuoreka [IOK
U COJISX https://m.edsoo.ru/7f41837c
’3 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubmumoreka [IOK
OCHOBAHMUSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COECTMHEHU https://m.edsoo.ru/7f41837c
Htoro no paszneny 30

Paznen 3. Ilepuonnyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB Jl. M. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




[Tepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 bub6nunoreka [JOK
XUMHUYECKUX 31eMeHTOB JI. H. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| oo ; BuGnuorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
Hroro no paszneny 15 buomorexa LIOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10O 68
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9 KITIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudposbie
Ne i/ P KonTtpoabnbie | IlpakTnueckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIHU
11 [ToBTOpEeHue u yriyOiaeHne 3HaHUH 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peakIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLIHAITHS. 2 1 1 bubnmoreka [JOK
' XUMHUYECKUE PEaKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTanibl M UX COeIMHEHUS
)1 OOm1as xapakTepuUCTUKAa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepUCTUKA XUMUYECKIX
2.2 anemeHToB VIA-rpymnmel. Cepa u eé 6 bubmorexa [JOK
' S https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapaKTepUCTUKA XUMUIECKIX
23 aneMeHTOB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHTH. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapaKTepUCTUKA XUMUIECKIX
2.4 anemeHTOB [VA-rpynmnsl. Yriepoa u 8 1 2 bubmorexa [JOK
' . PYTHBL poa https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraslibl M UX COeTUHEHU A

3.1 06 i 4 bubmuorexa [JOK
' I CPOTEIDE METED https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxneline MeTaaibsl U UX COCIMHEHUS 16 oo e o/ T 12636
Hroro no paszneny 20
Pa3nen 4. XumMus u okpyxawmas cpeaa
4.1 B a ¥ Ma a %K elI0BEKa 3 bu6motexa LIOK
' SRR A TR P https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
P 3 bubnmoreka [JOK
PR R https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie | IlpakTuueckne
n/n Bcero u3ydyeHnsi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl

1 [Ipeamet xumuu. PoJib XUMUU B KUZHU 1 bu6nunoreka [JOK
YeJI0BEKA. https://m.edsoo.ru/ff0d210c

2 ITousiTe 0 MeTOJaxX MO3HAHUS B XUMHUU 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuma

3 paboThI B 1a0OPATOPUH U IPUEMBI | bubmumoreka [IOK
oOpaiteHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
pa3aciieHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2

5 «Pa3nenenue cMmecell (Ha nmpumepe 1 bubmmorexa OK

N https://m.edsoo.ru/ff0d28c8
OUYHCTKH NIOBAPEHHOM COJIM)»
bu6nunoreka [JOK

6 ATOMBI 1 MOTICKYJIb! ! https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE DIIEMCHTRI. 3HAKU | bu6nunoreka [JOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie 1 ca0XKHBIE BELIECTBA 1 bromiorexa LOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE YUYEHUE 1 bubmmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BCIICCTB.

bu6nunoreka [JOK

10 Xumunueckas popmyna. BaneHTHOCTD
opwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
1 OTtHocuTeNbHAs AaTOMHAsI Macca. bubnmoreka [JOK
OTtHOcHTENnbHASI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10JIsI XHMHYECKOTO bu6nunoreka [JOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KoauuecTBo Bemecrra. MoJib. bu6nunoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMHu4eckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycia0BUs IPOTEKaHUS bubmuoreka [IOK
XUMHUUYECKUX PEAKLINI https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Briuucnenust koaudecTBa, Macchl
17 BEILIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmmorexa OK
» N P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMuueckux peakiuii
18 (coe I/IH(I;HI/ISI a3JI0’KEHU S ’ bubmorexa [TOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNeaucT. O6001IIeHNE 1 bubmmorexa OK
H ACT: Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUI
20 KonTtposnrHas padota Nel mo treme bubmuoreka [IOK
«BemecTBa 1 XMMUYECKHE PEAKLIU) https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecsk razos. Cocrtas bubmuoreka [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢




mmpocroe BeuecTso. O30H

duznyeckre U XUMUYECKUE CBONCTBA

22 KHCJIOpo/ia (peakuu OKUCIECHHUS bubmorexa [JOK
poAia (peakit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 oxcumax
CriocoObI MOTydeHuUsT KHCIIOpOaa B
23 naboparopuu Zlqn OMLImJIeHI;oHCTH bubmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHue kucinopona
TemnoBoit 3¢ pexT XumMuuecKoi
24 peaKkluu, MOHITHE O bu6nunoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUECKHUX PEaKIUIX
TomnuBo (HedThb, yroiab U METaH).
25 3ar ﬂBHCIEI/qu];OS ’ a, CIIocoObI Zro bromiorexa LOK
p AYxd, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLIECHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[lony4yenue u cobupaHue KUCIOpOaa bubmmorexa LOK
" N P poad, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubmuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nyecKue 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojgopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunoreka [JOK
29 ITo € 0 KUCJIOTax U CO
o HCHOTAX I COIX https://m.edsoo.ru/ff0d50d2
30 Crioco0slI moTydeHust BOAOPOJia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nunoreka [JOK
31 «[Tomryuenue u cobupanue BOI0poa,

W3yYECHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aK0H

bubmuorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruucnenus o00béMa, KoJu4ecTBa

33 BEIIIECTBA ra3a Io €ro u3BeCTHOM bubmorexa HOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienus 00bEMOB ra3oB 110

34 ABHEHMIO PEAKI[MU HA OCHOBE 3aKOHA bubmorexa HOK
P .. P N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B

35 du3nyecKue 1 XMMUYECKUe CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsTue 00 bubmuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopurenb. HacelmeHabie

37 u HeHaCBIIJp_IeHHBII; acTBOpbl. MaccoBas bubmorexa [JOK

p PBL https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme

18 «I[Ipurorosienne pacTBOpoB ¢ bubmuoreka [IOK
ONpEAENIEHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponpsHas padota Ne2 o teme bubmuoreka [IOK
«Kucnopox. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCupUKaus, bu6nunoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne n XuMHUUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, K1accuukarms, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 ITonyueHnue 1 XuMHU4ECKHE CBOMCTBA bubmuoreka [IOK
OCHOBaHM I https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarmus, bu6nunoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyueHnue 1 XuMHU4ECKHE CBOMCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMCHKIIATYpa,

46 é P ) P bubmuorexa [JOK
CroCOObI MOJYYEHHUS, XUMUYECKUE

N ya https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpaktuyeckas padora Ne 6. Pemenue
9KCHEPUMEHTAJIbHBIX 3a7a4 10 TEME bubmuoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

43 ['eneTnueckas cBsSI3b MEXKIY KJIaCCAMU bubnmoreka [JOK
HEOPraHWYECKUX COECAMHEHUN https://m.edsoo.ru/00ad9a50

bu6nunoreka [JOK

49 O06o001IeHre U cHCTeMaTH3alus 3HAHUN

B H https://m.edsoo.ru/00ad9cb2
KonTponsHas padora Ne3 mo teme
50 "Oc (F)) e KJII;.CC €0praHn4ecK bubmorexa HOK
HOBHBI bl HEOPraHUIECKHIX
o P https://m.edsoo.ru/00ad9¢la
COCIMHEHU I
[IepBble MOMBITKYU KIaccUpUKAIIIU
51 y €CKUX 3JIEMEHTO 1(?[0 €0 bubmorexa [JOK
XUMUYECKUX 3JIeMEHTOB. [loHaTH
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX JJIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 N P bubmuorexa [JOK
€pHOINYECKast CUCTEMa XUMHUECKHUX
pHoa https://m.edsoo.ru/00adas52c
snemeHTOB JI. . Meneneena
bu6nunoreka [JOK
53 Ilepuoasl, Tpynisl, HOATPYIIIILL

https://m.edsoo.ru/00adas52c




Crpoenue atromoB. CocTaB aTOMHBIX

Bbu6nunoreka [JOK

>4 sanaep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTpOHHBIX 000JI0UYeK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuka XuMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyueckoro 3akoHa ajs
57 pa3BUTHA Hayku U npaktuku. 1. U. bubmuoreka [IOK
MenpeneeB — y4€HbIN, IEJaror U https://m.edsoo.ru/00ada96e
rpaxIaHuH
. bubmuorexa [JOK
58 O06o001IeHre U cucTeMaTH3alus 3SHAaHUN https://m.edsoo.rw/00adb33c
59 KonTtponrsHas padota Ne4 o teme bubmumoreka [IOK
«CtpoeHue aroma. XUMHUYECKasl CBA3b https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPULIATENILHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBs3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
6 KoBanenTHas nomnsipHas XuMHUYECKas bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMu4eckas bubmuoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
bu6nunoreka [JOK
64 CTeneHs OkuCIeHIA https://m.edsoo.ru/00adae28
65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK




peakuuu https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIHN 1 Bubmiorexa IIOK
https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O00011IEHNE U
P P ill bubmuorexa [JOK
67 cucTeMaTu3alys 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBA3bY
68 PezepBHblit ypok. O0001IICHNE U | bubmumoreka [IOK
cUCTEMAaTH3aIUs 3HAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10O 63

I[TPOTPAMME




9 KITIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie | IlpakTuueckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepnoanueckuit 3aK0H.
| [lepuoanueckas cucrtema | bu6nunoreka [JOK
XUMUYECKUX 37eMeHTOB 1. 1. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOIC €CKHUX 3JIEMEHTO 1 bubmrorexa LIOK
BOMCTB XUMHUYECKHUX 3JIEMEHTOB
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukarus 1 HOMEHKIIaTypa | bu6nunoreka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4ECKOM CBS3U U THIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponrsHas padota Nel mo teme
5 «[ToBTOpEHUE U yriybieHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca
6 Knaccudukarnus XuMHUIECKUX | bu6nunoreka [JOK
peaKuMii Mo pa3aIu4yHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMUYECKON
7 eaK Ilo € 0 roMore 1 bubmorexa HOK
uuu. [loHATHE 0 TOMOTEHHBIX U
p https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonaTHE 0 XMMUYECKOM PABHOBECHUHU.
bu6nunoreka [JOK
8 @akTOpsl, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOM pPCaKiuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOT'O PaBHOBCCHUS

OKMCIINTEIIbHO-BOCCTAHOBUTEIIbHEIC

bu6nunoreka [JOK

? peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHYIECKON
10 P . P C o1 crabhie bu6nunoreka [JOK
. CunpHBIE U €I
AMCCOTHALIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
1 i . cariuii bu6nunoreka [JOK
15051
OHHBIC YpaBtetui pearht https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 - J R — bu6nunoreka [JOK
BETE I TaBJI
OCHOBAHIH B © pvll https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTUIECKOM TUCCOITUAITUU
XUMHYECKHE CBOICTBA COJICH B CBETE
13 5 06 bubmuorexa [JOK
MPEACTABICHHIH O . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLMAIIU
14 I . bu6nunoreka [JOK
OTUITHE O THAPOIMSE coTen https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padota Ne 1.
16 «IF 3KC i CHTA. IX bubmrorexa LIOK
HEPUMEHTAIBHE
CHICHHC p https://m.edsoo.ru/00addbfa
3agauy
KonTponbHag padora Ne2 1o teme
17 «2 II: . ecKa ccoluanusa bubmrorexa LIOK
JIATAY ST TU u .
JICKTPO A tan https://m.edsoo.ru/00addec0
XUMUYECKUE PEaKLUU B paCTBOPAX»
OO011ast XapakTepUCTHKA FaJIOTEHOB.
18 X " ecf ec I())”c a Ha Mepe bubmorexa [JOK
YyecKue CBOIMCTBA Ha IIpU
i pumMep https://m.edsoo.ru/00addfe2
xJiopa
19 XinopoBojopoa. CossiHasi KUCTOTA, bubnmoreka [JOK




XUMHNYCCKHC CBOﬁCTBa, MOJIy4CHHUC,

https://m.edsoo.ru/00adel 04

MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «IlonmydeHne CONTHON KUCIIOTHI, bubmmorexa LHOK
N N https://m.edsoo.ru/00ade348
U3Yy4YEHHE €€ CBOMCTBY
Brruucnenus no ypaBHEHUSIM
21 XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 bubnnorexa LIOK
https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas XxapaKTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANoTponHbie MOAU(DUKAIINH CEPBL
” HaxoxneHue cepbl U €€ coeIlMHEHU bubmuoreka [IOK
B IIpUpoie. XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOEHHUE, bubnmoreka [JOK
(bu3nyuecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTAa,
25 ¢u3nueckrue 1 XUMHYECKHE CBOICTBA, bubmmorexa LOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILHUE B
OCHOBE ITPOMBIIINIEHHOTO CII0co0a
26 IIOJIyYEHUS CEPHOMN KUCIIOTHI. bubmuoreka [IOK
XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH CPEeIbl COETUHEHUSIMU
cepbl
7 Brranciienue MaccoBoit J0JIM BBIXOJa bubmuorexa [JOK
MPOAYKTA PEAKLUHN https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK




VA-rpynnsl. A30T, pacipoCTpaHEHHUE
B IIpuUpoje, Gpuzndeckue u
XMMUYECKUE CBOMCTBA

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

AmMHaK, ero puzndeckue u

29 €CKHUE CBOIICTBA, NIOJIyYEHUE bubmorexa [JOK
XUMHYECKHE CBOUCTBA, MOyICHUE U
T https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «TonyyeHne amMmmuaxa, U3y4yeHHE €T0 bubmorexa [IOK
. i > YA https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucnoTa, e€ Gpusndeckue u bu6nunoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 noOpeHnii. XUMHUYECKOe bubmorexa [IOK
yAoRP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaloLIeh cpeibl
COCIMHEHUSIMU a30Ta
®ocdop. Oxecua pocdopa (V) u

33 (bocg)op ast KUcC ((1)) a(b(bp:a (ez:K e bubmorexa HOK

Hasi KUCJIOTa, PU3NIECKHE U
P N https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOJyYEHUE
Hcnons3oBanue pochaTos B

34 Ka4yecTBE MUHEPAIBbHBIX YI0OpCHUH. bubmuoreka [IOK
3arpsi3HEHHE IPUPOTHOUN CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Vriepon, pacupocTpaHeHHe B

35 npu I())z[e EI/II;I/IF:ICCKII)/IC U XUMUYECKHUE bubmorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHYECKHUE CBOUCTBA.

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




DKosoruyeckre npoOIeMsl,
CBsI3aHHbIE C OKcUIoM yriepoza (IV)

37 VYroJibHas KUCHOTA U €€ CO bubmmorexa LHOK
rojbHas KUCIIOTa U Ju
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o Teme
"[lonydeHune yriekucioro rasa. bubmuoreka [IOK

38
KavecTBeHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHauanbHBIE TOHATHUS 00
39 OpraHMYEeCKUX BEIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX yTIIepo1a
40 Kpemuunii u ero coeiuHeHNU bubnnorexa LIOK
p https://m.edsoo.ru/00ac080a
ITpaktuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHECHUS
KonTtponpsHas padota Ne3 mo Teme

. bubmorexa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00aec0el8
COCTMHECHUS
OO0mas XxapaKTepUCTUKA XUMUIECKIX
3JIEMEHTOB — METAJJIOB.

43 Merannuyeckas CBI3b U bu6nunoreka [JOK
METAJIJIMYECKasi KPUCTAJIIIMUECKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nYecKre CBOKMCTBA
METaJUIOB
XUMUYECKHE CBOMCTBA METAJJIOB.

. bubmmorexa [JOK

44 DNEKTPOXUMHUYECKUN Psift

HaIIpsHKEHUN METaJUIOB

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




OOm1re cnocoObl MoTydeHus
MeTauioB. CruiaBel. BeIyucieHus no

45 aBHCHUSIM XMMHWYECKHUX PEaKIUU bubnnorexa LIOK
yp PEAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
npuMecu
46 ITousiTHEe 0 KOPPO3UU METAIIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ael278
bu6nunoreka [JOK
47 €JIOYHBIE METAJLIbI
10 https://m.edsoo.ru/00ael4b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
Kalusa https://m.edsoo.ru/00ael4b2
49 [Ilenouno3eMenbHbIC METAILIBI — bubmuorexa [JOK
KaJILIIUA U MarHui https://m.edsoo.ru/00ael 58
50 Baxxueiime coequHEHUS KaJIbIUI bubnnorexa LIOK
A 1 https://m.edsoo.ru/00ael 58
51 O00011IeHIE U CUCTEMATH3ALIHS
3HAHUH
5 JKEcTkOoCTh BOJBI ¥ CLIOCOOBI €€ bu6nunoreka [JOK
YCTPaHEHUs https://m.edsoo.ru/00aec1 886
[Tpaktuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOABLI U METOILI €€ bubnnorexa LIOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunoreka [JOK
54 Amnro 7|
MHHIHI https://m.edsoo.ru/00ael c64
55 AmdoTtepHbIe CBONCTBA OKCHJIA U bubmuoreka [IOK
TUIPOKCHUA https://m.edsoo.ru/00aelc64
bu6 OK
56 Kenezo nomroreka [

https://m.edsoo.ru/00aeld86




OKCI/IIILI, THAPOKCUABI U COJIM KCIIC3a

Bbu6nunoreka [JOK

>7 (IT) m xxenesa (I1I) https://m.edsoo.ru/00ae35¢e6
2 O06001IeHNe U CHCTeMAaTH3aIINS
> 3HAHUU
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3aJa4 [0 TeEME bubnmoreka [JOK
«BaxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIU OJIUH U3
60 peareHToB JaH B U30bITKE UIIH bubmuoreka [IOK
COJICPKUT IIpUMECH. BrrunciieHus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TPOIYKTa
peakuuu
61 O06001IeHNe U CHCTeMAaTH3aINS
3HaHUU
KonTtponrsHas padota Ne4 mo Teme
62 «BaxHenmue MeTaJuibl U UX
COCTMHECHUS
63 BemectBa u maTepuansl B bu6nunoreka [JOK
MOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arpsi3HEHNE bubmuoreka [IOK
OKPYKAIOLIEH CPeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnu bubmuoreka [IOK
AKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IIeHNE U bubmuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6o01ICHNE 1 bubnmoreka [JOK




cUCTEMATH3aIUs 3HAHUN

https://m.edsoo.ru/00adb33¢

68 PezepBHblit ypok. O6001IIeHNE U

cUCTEMAaTH3aIUs 3HAaHUN

bu6nunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




INPOBEPAEMBbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHON IPOT'PAMMBI

8 KITIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

[To teme: «IlepBoHayanbHbBIE XUMUYECKUE TTOHATUS

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHI: aToMm,
MOJIEKYJIa, XMMHMUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJIHA W HEOJAHOPOJHAsi), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHas W MOJIEKYJsipHass Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JOJS XUMUYECKOIO
JJIEMEHTa B COCAMHECHUU, MOJISIPHBIM OOBEM, XMMHUYECKas pPEaKIus,
KIacCU(pUKAIUs  peakluid:  PEeakuu  COSAWHCHHS,  PEaKIIU
pa3loXKeHUsl, peaKIUh 3aMelIeHUs, peakiuu oOMeHa, 5K30- |
SHAOTEPMHUUYCCKUE PEAKIUU, TETUIOBOW 3((HEKT peaxiuu, pacTBop,

MaccoBast 10151 BeulecTBa (IIPOLEHTHAsI KOHIIEHTPAIKs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHH U

MNPUMCHATH 3TU NOHATUSA ITIPHU OITMCAHHUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

1.3

UCTOJb30BaTh XMUMHMYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (HOpMyn

BEILECTB U YPABHECHUN XUMUYECKUX PEaKIUI

1.4

PaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
MOCTOSIHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O Y4YCHHsA, 3aKOHa

ABorajipo

1.5

OMpCACIIATh BaJICHTHOCTBH aTOMOB 3JIEMCHTOB B 61/IHapHI>IX

COCAUMHCHUAX

1.6

KJIacCu(UIMPOBATh XUMHUYECKHE peakiuu (M0 YHUCIYy H COCTaBY

YYacTBYIOIIMX B PEaKI[MH BEUIECTB, M0 TEIJIOBOMY 3(PdeKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIYHCIISATh MAacCOBYIO JIONIO XMMHYECKOTO 3JeMeHTa 1o (opmyre

COCIUHECHMS,

1.9

BBIYUCIISITE MAaCCOBYHO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOIIO/ICHHE,
U3MEpEeHue,  MOJCIHUPOBAHUE,  OBKCHEPUMEHT  (pealibHbld |

MBICJICHHBIH )

ITo Teme: «BaxHenmue IpeacTaBUTENIM HEOPTaHUYECKUX BEILIECTB)

2.1

pPacKpbiBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSTHH: OKCHUA,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OonpeAC/IITb NPUHAMICIKHOCTL BCIHICCTB K OHpC,Z[eJIéHHOMy KJIaCcCy

COeMHEHUH 1o Gopmynam

23

KJ1acCU(UIIMPOBATh HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBaTH) OOIIME XUMHUYECKHUE CBOICTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIasi OMHCAHUE MpUMEpamMHU

MOJICKYJIAPHBIX ypaBHeHI/II)JI COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UPOBATH CBOMCTBa BEICCTB B 3aBUCHUMOCTH OT HX
KauUCCTBCHHOT'O COCTaBda, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpameHHﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

cleoBaTh IpaBWJIaM IIOJIb30BAaHUS XUMHUYECKOW TIOCylIOH H
na0opaTOpHBIM 00OPYIOBaHMEM, a TAKKE MpaBWiIaM OOpaleHHus ¢
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSAMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYCHHIO U COOMPaHMIO
ra3o00pa3HBIX BemIeCTB (BOAOPOJA M KHUCJIOPOJIA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEAECIEHHOM MacCOBOM JOJEM PacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTBHI 110
pacno3HaBaHUIO pPACTBOPOB IIEJIOYEM U KHUCIOT C IOMOUIBIO

MHAUKATOPOB (JaKMyc, (heHoN(pTaIenH, METHIIOPAHK U IPYrHUe)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON pPEeaKIuU

IIo Tteme: «llepuonmuecknit 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTomoB.

Xumuyeckas cBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEILHBIC pCaKkum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATUH: AIpO aToMa,
AJIEKTPOHHBIA CJIOM aroma, aToMHass opOuTalnb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJISIpHAd MW HCHOJIPHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULIATEIIBHOCTh, HWOHHAs CBSI3b, HMOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

32

KHaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

ONHKCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy llepuonnueckoit
CHCTEMBbl XMMHUYECKHMX DJJEMEHTOB: pa3inuyaTh MOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«Majble» U «OOJIBIIHE) MEpUuoabl

3.4

packpbiBath cmbici llepuonmueckoro 3akona J[.M. Menneneesa:
JEMOHCTPHUPOBATH MIOHUMAHKE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJJIIEMEHTOB OT HX MNOJokeHUus B Ilepuonnueckoi

CUCTEMC

3.5

COOTHOCHTh  00O3HAuU€HHUs, KOTOphIE WMEIOTCS B  Tabiwie
«IIepnoanueckas cucreMma XUMHUYECKUX 3JIEMEHTOB J.1.
MenpeneeBa» ¢ UYHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB MW 3apsa  snapa, oOIliee Yucio

3JIEKTPOHOB U paCIpeAeSICHUE UX MO JEKTPOHHBIM CIIOSIM)

3.6

OMpCACIIATh CTCIICHDb OKHUCJICHUA 3JIEMCHTOB B 61/IHapHI>IX

COCAUMHCHUAX

3.7

ONpeNeNsaTh BUJ XUMHUYECKOM CBs3U (KOBaJieHTHasT W MOHHAs) B

HCOPraHNMYCCKUX COCANHCHUAX

9 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BGH_ICCTBO " XUMHYCCKad pCaKus»

1.1

pacKpheIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TOHSATHHA: pacTBOp,
AJIEKTPOJIMTHI, HEAJIEKTPOJIMTHI, 3JIEKTPOJIUTHYECKAs TUCCOLMALIHS,
peaknuuyd MOHHOTO OOMEHa, KaTalu3aTtop, XMMHYECKOe PaBHOBECHE,
oOparumblie u HEoOpaTUMbIE peakuuuy,
OKHCIUTEITbHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHUCITUTETb,
BOCCTAaHOBUTENb, OKHUCIEHHE ¥ BOCCTAaHOBJCHHUE, aAJJIOTPOTIHA,
aMQOTEepHOCTh,  XMMHYECKass  CBs3b  (KOB&JICHTHAas, HWOHHaf,

MeTaJIJII/I‘-ICCKaH), KpucTajllinyccKasd peméTKa, CIlNIaBbl, CKOPOCTb




XUMHUUYECKOHN peaKiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHHU U

MNPUMCHATH 3TU NOHATUSA ITPHU OITMCAHNUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJUTUYECKOM IJUCCOLMALMM KHUCIIOT,
LIeJI0Yeld U COJIEH, IOJHBIE M COKpPAIEHHBIC YPAaBHEHUS pEaKLHil

HOHHOI'O 00OM€EHa

1.4

PaCKpbIBaTh CYHIHOCTH OKHCIWUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PeaKIui

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON pEeaKIUU

Ilo Temam: «Hemertamnsl M UX coeauHEHUsI» U «MeTajibl U UX

COCAUHCHU

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CIeHU(pUIECKUE XUMUIECKUE
CBOMCTBA IIPOCTBIX U CIJIOKHBIX BELIECTB, MOATBEPXKAAs OIUCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX

XUMHUUYECKUX PEAKLINI

2.2

COCTaBJISAATb YpPAaBHCHHA peaxunﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOrHO3UPOBATH CBOMCTBa BCIHICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOKHOCTH MPOTCKAHUA XHUMHNYCCKUX HpeBpaIJ_[eHI/II\/'I B Pa3JIMYHBIX

YCIIOBUSX
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ClIeZIoBaTh MpaBUJIaM TOJb30BAHUS XMMHUYECKOH TMOCyloll U
na0opaTOpHBIM 00OPYIOBaHMEM, a TAKKE MpaBWiIaM OOpaleHHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKUHUSIMHU I10 BBITIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJyYCHHIO U COOMPaHMIO

ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKHUCIOTO ra3a)

2.5

NPOBOJUTH PEaKIMH, MOJATBEPXKAAIONINE KAayeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPAClO3HABATh OMBITHBIM MYTEM XJIOPUI-,
Opomua, wuoaumn,  kapObonar, (Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl AMMOHHMS, HMOHBI M3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpyxKarolas cpea»

3.1

pacKpbIBaTb CMBICT OCHOBHBIX XuMuueckux moustuit: [IJK

BCIICCTBA, KOPpPO3Hd MCTAJIJIOB
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NPpUMCHATL OCHOBHBIC OIICpaAIlluU MBICITUTEIbHOM ACATCIBHOCTH —




aHalM3 W CHHTE3, CpaBHEHUE, O0O0O0OIIEeHNe, CHCTEeMAaTU3AINIO,
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€M — Ui W3YYCHHUS
CBOWMCTB BEMIECTB M XHUMHUYECKHX PEaKIUW; E€CTECTBEHHOHAYUYHBIC
METO/bl TIO3HAHUSI — HAONIOIEHUE, H3MEpPEHHE, MOJCTUpPOBaHUE,

AKCIIEPUMEHT (peabHbIM U MBICTICHHBIH )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HCpBOHa‘IaHLHBIG XUMHNYCCKHEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMHUM B KU3HM 4Ye€lOBEKa. XHMHUSA B CUCTEME HayK.
Tena u BemjecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MCTOJaX IMMO3HAHUA B XUMHH. Yuctele BCIIECTBA U CMCCH. CnocoOsbl

pa3aciieHust cMecen

1.3

ATOMBI H MOJICKYJIBI. XuMuyeckue diaeMeHThl. CHMBOIBI XHMHYECKHX

sneMeHTOB. [IpocThie U cliokHBIE BelllecTBa. ATOMHO-MOJIEKYISIPHOE YUCHUE

1.4

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemiecTB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYISIpHAs Macca. MaccoBast 10J11 XMMHUYECKOTO 3JIEMEHTa

B COCIMHCHUN

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3aumocBsi3p konyecTBa,
Macchl M 4YHCla CTPYKTYPHBIX €IMHUI] BemectBa. Pacuérsl mo Qopmynam

XUMHUYECKHUX COECIUHEHUN

1.6

@u3nueckue U XMMHUYECKUE SBJICHUs. XUMUYECKas peakuus U e€ MpPU3HAKU.
3aKOH COXpaHEHHUs] MacChl BEIIECTB. XUMHUECKUe ypaBHeHus. Knaccupukarms

XUMHYECKUX peakiuil (COeTUHEHMS, Pa3I0KEHUs, 3aMeIleHUsI, 00MEHa)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOMN NOCYIOU, C IPaBUJIaMU
pabotel B jabGopatopuu u mpuéMamu oOparieHus ¢ Ja0opaTOpHBIM
oOopynoBaHWEM, H3ydyeHHE H OMNMUCaHUEe (PU3UIECKHX CBOMCTB 0OpPa3IoB
HEOpPraHMYeCKUX BeUIecTB, HaOmroneHue Qu3nueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJ1a, PACTUpPAHHUE caxapa B CTYIIKE, KUIIEHUE W KOHJEHCALMs BOJbI) U
XUMHUYECKUX (TOpEHHME  CBEYM, [POKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCJIOTOM) SBJICHWI, HAONIONEHUE W OIMUCAHUE
IIPU3HAKOB IPOTEKAHHUS XUMHUYECKUX peakuui (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJOpUAOM Oapus, paslioKEHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PaCTBOPOM

conmu Meau(1l), u3yuenue cnocoOGoB pazmencHus: cMeceit (C MOMOIIBI0 MarHUTA,




¢bwibTpoBaHUE, BBIIAPUBAHUE, AUCTWIULALUSA, Xpomarorpadus), MpoBeaeHUE
OYHUCTKH MMOBAPEHHOM COJIM, HAOIIOICHUE U OMTMCAHHUE PE3YJIbTAaTOB MPOBEICHUS
OIBITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHUE MOJeNIeH

MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3neMeHT M mpocToe
BelecTBO. HaxoskneHnue kuciopona B mpupoie, GPU3NYecKHe U XUMHUYCCKHE
cBoiictBa (peakuuu ropenws). Okcunsl. [Ipumenenue kucmopona. CrocoObl
MOJIyYEHHUSI KHUCJIOpoJa B JabOpaTopud M MPOMBIILIEHHOCTH. KpyroBopoT

Kuciopozaa B mpupoze. O30H — anioTpornHas MOAUGUKAIHS KHCIOpOoIa

2.2

TennoBoit 3pPekT XUMUUECKON peakiui, TEPMOXUMUYECKUE YPABHEHHUSI, 3K30-
U SHAOTEPMHUUYECKUE PeAKIMU. TOIUIMBO: Yyroib U METaH. 3arpsA3HEHUE BO3yXa,

yCUJIEHUE TTAPHUKOBOTO 3(deKkTa, pazpyiieHne 030HOBOTO €05
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Bonopon — snmemeHT M mpocToe BelecTBo. HaxoxkaeHue Boaopoaa B IPUPOJE,
¢u3udyecKkre M XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIOCOOBI IOJIyYEHHMS.

Kuciaorte! u conu
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ModnsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHHUSIM

2.5

dusnyeckue CcBoWcTBa BOAbl. Boxa kak  pactBopuTenb. PacTBOpBL
HacelieHHbIE ¥ HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTB BEIECTB B BOJE.
MaccoBasg nmons BellecTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJBIL.
OcHoBanust. Ponp pacTBOpoB B NMpUpOJE M B KU3HU 4yesoBeka. Kpyrosopot
BOJABl B IpHUpoje. 3arpsA3HEHHE NPUPOAHbIX BoA. OxpaHa M OYMCTKa

MPUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeauHeHuid. Oxcuapl. Kiaccudukanus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) W
HecosieoOpa3yromue. Homenknarypa okcumoB. Dusmveckne W XUMUYECKUE

CBOMCTBa OKCUAOB. [lonyueHne okcuaos

2.7

OcnoBanmst. Kiaccudukanuss ocHOBaHMA: IIENOYM M HEPACTBOPUMEBIE
ocHoBaHus. Homenkiatypa ocHoBanuii. du3ndyeckue U XMMUYECKHUE CBOMCTBA

ocHoBaHuil. [lomyuenue ocHOBaHUMH

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHoctu MetauioB H.H. Bbeketosa.

[Tony4yenue kuciaoT

2.9

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

ITony4yenue coien




2.10

I'eneTnueckas CBA3b MCKAY KlIaCCaMH HCOPTaHUYCCKUX COCZLI/IHCHI/II\/'I

2.11

XUMHUYECKUN  OKCIIEPUMEHT: KA4eCTBEHHOE  OIPEACICHUE  COICpPKaHUs
KHUCJIOpoJa B BO3JyXe, IMOJIydeHHE, cOOMpaHMe, paclio3HaBaHHE W M3y4eHHUE
CBOMCTB KHMCJIOPOAA, HAOMIOAEHUE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJIOM U
yCIIOBUSI BOZHUKHOBEHUS M MPEKpalleHUus TopeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3iiaMd OKCHJIOB M OINHUCAHWE WX CBOWCTB, TOJYy4YCHHE, COOHMpaHUE,
pacrno3HaBaHME€ M M3Y4YEHHME CBOWCTB BOJOpOJa (TOpEHHUE), B3aUMOJEHCTBUE
BoJiopoa ¢ okcugom meau(Il) (Bo3aMOKHO MCHONB30BaHUE BUICOMATEPUATIOB),
HaOmroleHne 00pas3lioB  BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBaHUE
0COOEHHOCTEH  pacTBOPEHUS BELIECTB C PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JIEH PacTBOPEHHOIO
BELIECTBA, B3aUMOJCHCTBHE BOABI C METaUIaMU (HATPUEM M KaJbLUEM)
(BO3MOYKHO UCIOJIB30BaHUE BHJIEOMATEPHAIIOB), OIPEAEICHUE PacTBOPOB
KUCIOT M IIEJIOYeH C TOMOIIbI0 HMHIUKATOPOB, HCCIeloBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHUE W3MEHEHUs
OKpaCKM HHJIUKATOPOB B pacTBOpax KHUCIOT M IIEI0YEH, H3ydyeHue
B3auMoeiictBus okcuna meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
MeTaJUlaMH, PEaKIUi HEUTPaIu3alyHy, MOJy4eHUEe HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOIO MeTaula JPYI'MM M3 pacTBOpa COJIM, PpELICHUE
SKCIEPUMEHTAIbHBIX 3a/ad M0 TeMe «BakHellne Kilacchl HEOPraHMYECKUX

COEIMHEHUI)

[Tepuonnueckuii 3akoH 1 [lepuoanyeckast cucTeMa XUMHUYECKUX AIIEMEHTOB
J.. MenaeneeBa. CTpoeHrue aToMOB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKITUN

3.1

[lepBble TMOMBITKH KJIACCH(PHUKALUU XUMHUYECKUX dJIeMeHTOB. IloHsTHe O
IpyNIax CXOJIHBIX JIEMEHTOB (ILIEJOYHBIE M IIEIOYHO3EMENIbHBIE METAJUIbI,
rajJoreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOphle 00pa3yioT amdoTepHbIE

OKCHUIBI U TUAPOKCHUIBI
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Ilepnoanueckuit 3axoH. [leproguyeckas cucreMa XMUMUYECKUX 31eMEeHTOB JI.1.
Menpeneesa. KopoTtkonepuoanas u JUIMHHOTIEpUO JHAS bopmbI
[Iepuonnueckort cucremsl xumuueckux odnemeHroB .M. Menneneesa.
Ilepuoasl m rpynmbl. PU3NYECKUH CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

[IEpUOJA U IPYIIIBI JIEMEHTA
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Crpoenne atoMoB. CoctaB aToMHBIX sifep. M3oTonbl. Dnekrponsl. CTpoeHue

AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




ITepnoanueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA MO €ro MnoJjoxeHuro B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTU HW3MEHEHHUs pajuyca aTOMOB XHMHYECKUX DIJIEMEHTOB,
METAUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TpyNIIaM U IEepUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u llepnoanueckoil cucTeMbl XUMHUECKUX
JJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — yd€Hblil U

rpak JaHuH

3.5

Xumuyeckass cBsizb. KoBasieHTHass (ToJisipHasT M HEMNOJISIpHAs)  CBS3b.

3JICKTpOOTpI/IL[aTeHLHOCTB XUMHYECKUX dJIeMeHTOB. MloHHas CBS3b

3.6

Crenenps okuciieHus. OKHCINTECIHFHOBOCCTAHOBUTCIBHBIC pcaKkuuu. HpOI.[CCCI:I

OKHCJICHHUSA B BoccTaHoBIeHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OJKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAIOB H
HEMETAIUIOB, B3aUMOJCHCTBUE THIPOKCUIA LIMHKA C PACTBOPAMH KHUCJIOT U
LeJI0Y€eH, IIPOBEICHUE OIIBITOB, WIUIIOCTPUPYIOLIUX IPUMEPHI OKHUCIUTEIbHO-

BOCCTAaHOBUTEJBHBIX peakluil (TOpeHNE, peaKLIUK Pa3I0KEHHS, COEAUHEHNU)

9 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo u xumunueckas peakuus. [lopropenune

1.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX 3iieMeHToB J1.M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKUX BJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KallUs, KalblUusi H UX
COCIMHEHUN B COOTBETCTBHUU C IMOJIOKEHUEM JJIEMEHTOB B Ilepnoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHABI XMMHMUYECKOM CBs3U. THUIBI KpHUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMYECKOU PEIIETKU
U BHUJA XUMU4ecKoil cBsi3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHHYECKHX
BELIECTB (MEXIyHapoJHas U TpUBHaJbHasA). XMMHUUECKUE CBOMICTBA BEIECTB,
OTHOCSIIMXCSA K Pa3IMYHBIM  KJlacCaM  HEOPraHWYeCKUX COCIUHEHHH,

rCHCTUYCCKAasA CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccugukamuss XuMUYeCKUX peakluid 1Mo pa3InyHbIM MpU3HaKaM (TI0 YUCIy U
COCTaBy YyYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

U3MCHEHHUIO CTEIEHEH OKHCICHUS XMMHYSCKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 Y4aCTHIO KaTaJII/ISaTOpa). DK30- u SHAOTCPMHUYCCKUC pcaKkuuu,

TCPMOXUMHUYCCKUC YPABHCHUA. IlonsaTue o CKOpPOCTH XUMHUYECKOMN pcakuuu

1.4

[Tonstue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX peakiusax. [lonstue o
TOMOTEHHBIX U TeTepOTEeHHBIX peakiusx. [loHaTne 0 XMMUYeCKOM paBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUW U TOJOXKCHHE

XUMHYCCKOTO paBHOBCCHUS

L.5

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE peakuuy, JJIEKTPOHHBIN Oananc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHue  ypaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKUMi C HCIOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OasiaHca

1.6

Teopust AJIEKTPOIIUTUYECKON NUCCOLMALMU. DJIEKTPOJIUTHI U HEIJIEKTPOIMTHI.
Karnonsl, aHnonsl. MexaHu3M QuCCOLMALMU BEUIECTB C Pa3JIMYHBIMU BHUJIAMU
XuUMu4eckoi cBs3u. Crenenp auccouuanyy. CUIIbHBIC U Ca0ble IEKTPOJIHUTHI.
Peakiun noHHOTO OOMEHA. YCIOBHS MPOTEKAaHHWs PEaKUUid MOHHOTO oOMeHa,
IIOJIHBIE M COKpALEHHbIE HOHHBIE YpaBHEHMsI peakuuid. CBoICTBa KHUCIOT,
OCHOBaHMH M coJlel B CBeTe TNPEACTAaBICHUNH 00 3SIEKTPOIUTHYECKON

nucconmanuu. KauectBeHHble peakiiuy Ha HOHBL. [loHATHE 0 TUIpOIU3E comei

1.7

XUMUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMmeTauioB (rpadura u
anmasa), CJIOXHBIX BEIIECTB (XJOpUJa HATpHUs); UCCIEAOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XUMHUYECKOW peakiMd OT BO3JACUCTBUSA pPa3INYHBIX (HaKTOPOB;
HCCIeOBaHUE  BJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILECTB,  Ipoliecca
JTUCCOIMAIMM  KUCJIOT, Iejiouel u cojedl  (BO3MOXKHO MCIOJb30BAHHE
BHUJICOMATEpPUAJIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAHUSI PEAKIMA HOHHOTO oOMeHa (00pa3oBaHUe OcajKa, BhIJCICHUE Ta3a,
oOpa3oBaHHE BOJIbI); OMBITOB, HMJUTFOCTPUPYIOUINX MPUMEPHl OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA (TOpeHue, peakluu pa3ioKeHUsl, COCIUHEHHUS);
pacro3HaBaHUE HEOPTAHMUECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX PEAKIINI

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemetamnnl u ux COCAUHCHUA

2.1

OOmias  xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CtpoeHne u pu3ndeckre cBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHUYECKME CBOWCTBA Ha IIpUMEpEe XJopa
(B3aMMOAEHUCTBUE C METalIaMH, HEMETa/IaMH, IIeIoYaMu). XIOPOBOIAOPO.

ConsiHast KHCIIOTa, XUMUYECKUE CBOWMCTBA, MOTyYeHUE, MpuMeHeHue. JleficTBue




XJIOpa ¥ XJOPOBOAOPOJA HAa OPraHM3M 4eJIOBeKa. BaxkHenume XJIOpUAbl U UX

HaxOXJICHUE B MIPUPOJIE

2.2

OOmas xapakrtepuctuka 3jeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTerneHn okuciaeHus. CTpoeHue u pusnyeckue cBOMcCTBa
MPOCTBIX BEIIECTB — KHUCIOpPOJAa M CEpbl. AJUIOTPOIHBIE MOIUPHKAIMU
KHACJIOpPOAa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBONOpOJ, CTPOEHHE,
¢usnueckue W XUMHUYeckHe cBOWCTBA. OKCHIBI cepbl KaK IMpeACTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHCJIOTa, (pu3ndeckne U XUMHUECKUE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHUCIOT M cnenuduyeckue). XUMUYecKue
peaknuu, JeKale B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a MOIydeHHUs] CEepHOM
kucnotbl. IIpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEaKIUs Ha
cynbdar-uon. Haxoxnenue cepbl U e€ COCIUHEHUI B mpupoje. XUMHUECKOe
3arpsi3HEHUE OKPYXKAloLIeW cpelbl COEAMHEHUSMHU cepbl (KUCIOTHBIE JO0XKIH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPAIICHUS
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OOmass xapakTepucThka 3JIeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIIEHUS. A30T, paClIpOCTpPaHEHUE B IPUPO/IE,
¢dusnueckue U XuMuueckue cBoictea. Kpyrosopor azora B mpupoje. AMMHUAK,
ero (u3M4ecKkue U XUMHUYECKHE CBOICTBA, MojydeHue M mnpumeHenue. Conun
aMMOHUS, UX (U3MYEeCKMe ¢ XUMHYECKHME CBOICTBA, MpHUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHbI aMMOHMsL. A30THas KUCIIOTa, €€ MOJIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcmoip3oBaHUEe HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAIbHBIX yJO0OpeHU. XUMHUUECKOe 3arps3HEHUE OKPYKaIoIIeH
Cpelbl COEAMHEHUSIMH a30Ta (KUCIOTHBIE AOXKAM, 3arpsA3HEHUE BO30yXa, IOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudpukanuu (ocdopa, GU3NUIECKUE U XUMHUUECKUE
cBoiictBa. Okcupn ¢dochopa(V) u docdopras kucinora, QuUMUECKUE U
XMMUYECKHUEe CBOMCTBa, moiydeHue. lcmonb3oBanue QochaToB B KayecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OOmas xapakrepuctuka sjeMeHToB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHUM OKHUCIEHUSA. YTJIEpoJ, aJUIOTPOIHBIE
MOAU(DUKAIIMKN, PACHpOCTpaHEHUE B Tpupojae, (u3nyecKkrue M XUMHUYECKHE
cBoiictBa. Ancop6umsa. Kpyrosopor yriaepona B mpupoze. OKcuasl yrieposa,
uxX (U3NYEeCKUe M XUMHUYECKUE CBOMCTBA, JCUCTBHE HA JKUBBIE OPraHU3MBI,

MOJIyYeHUE M MPUMEHEHHE. DKOJOTHYECKHE MPOOIeMbl, CBI3aHHBIE C OKCHJIOM




yraepoaa(lV); rumore3a Tn00ambHOTO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
apdekr. YronapHas KUCIOTa W €€ CONU, MX (PUINICCKUE U XUMHUYECKHE
CBOICTBa, ToNydeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriaepojna (MeTaH, 3TaH, JTWIEH, alETWUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnota). Ix coctaB m xumuyeckoe crtpoeHue. [loHsTHE 0 OHOIOTHYECKH
BaXHBIX BEIECTBAX: JXHpax, Oenlkax, yrieBoJaXx — M WX pPOJM B KU3HU
yeloBeKa. MarepuanbHOE €IUHCTBO OPraHMYECKHMX UM HEOPraHMYeCKHX

COEIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ¥ XHUMUYECKHE CBOMCTBA, IMOJYyYCHUE U
npumerenne. CoeauHeHus KpeMHus B mpupojge. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, METUITMHE, TPOMBIIIUICHHOCTH. BakHEWINe CTPOUTEIbHbIC MaTepPHAIIb:
KepaMHuKa, CTEKJIO, IEMEHT, OeToH, xene300eroH. [Ipobiembl Oe3o0macHOTO

HCIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHN3HU

2.8

XUMUYECKUH SKCHEPUMEHT: H3ydeHHE OO0pa3l0OB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCIJIOTHI; IPOBEICHUE KAaYECTBEHHBIX PEAKLUUN HaA XJIOPHUI-
MOHbI M HaOJIIOJICHHE MPU3HAKOB HUX TMPOTEKAaHHs; OIBITHL, OTpaKaIOIINE
¢u3nUecKkue U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCTIOJIb30BAHME BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMu XJIOPUAOB
(raloreHuI0B); O3HAKOMJICHME C oOpasuamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOXXHO HCIOJNB30BAaHUE BHUIECOMATEPHANIOB); HAOIIOJACHHE Tpolecca
oOyrnuBaHus caxapa MOJ ACHCTBHEM KOHILIEHTPUPOBAHHON CEPHOM KHCIOTHI,
U3yueHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHON KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakumud Ha Ccynb}ar-moH u HaOMIOACHHWE TMpHU3HaKa ¢
MIPOTEKaHMsI; O3HAKOMIIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMH a30Ta, pocdopa 1 ux
COeMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUANOB), OOpa3LaMu
a30THBIX U GochHOpPHBIX yNOOpEeHUH; moyuyeHne, coOupanue, pacro3HaBaHUue U
U3Y4YEHHE CBOMCTB aMMHUaKa; IPOBEJIECHUE KAYECTBEHHBIX pEaKIUil Ha HOH
aMMOHUST ¥ QochaT-uOH ¥ U3YyYEHHE TPU3HAKOB HX MPOTEKAHHUS,
B3aUMO/ICHICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEbI0 (BO3MOKHO
HCIOJIb30BAHNE BHJIEOMATEPHAIIOB); HM3YUYEHUE MOJAEIEH KPUCTAIUIMUECKUX
peméTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMJIGHHE C  IPOLECCOM

azicopOIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




NPOTHBOTa3a; MOJy4YeHHe, COOMpaHHe, paclo3HaBaHWE M M3YYEHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KadeCTBEHHBIX peakuuid Ha KapOoHAT- u
CWJIMKAT-HOHBl W M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
IIPOJYKIIMEH CHIMKATHOM IPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenne HeMeTaJUIbl U UX COEIUHEHUS

Mertamisl 1 UX COCIUHCHUA

3.1

OOm1as XapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nojoxeHus B Ilepuoanueckoil cucTeMe XUMUYECKHX dieMeHToB [[.M.
MenneneeBa u ctpoeHust aroMoB. CTpoeHne MeTaioB. MeTtannndeckast CBsI3b U
METaJlJIM4yecKasl ~KpUCTalIndeckass pemeérka. OJIEKTPOXUMUYECKUH  psf

HaIpsHKEHUN METaJUIOB
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dusnyueckue ¥ XMMHYECKHE CBOMCTBA MeTaioB. OOIMe crnocoObl MOTydeHUs
MeTaiuioB. [loHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3un. CrutaBsl (CTallb, UyryH, TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B

OBITY M TPOMBILIUIEHHOCTH

3.3

[Ileroynsle MeTasuibl: MOJIOKEeHHE B Ilepuoanueckol cucTteMe XHMHYECKHUX
anemeHTOB /.M. MeHneneeBa; CTpOCHUE UX aTOMOB; HAXOXKICHUE B IPUPOJE.
du3nyecKue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI 1
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHe IIEeNOYHBIX METAUIOB M HX

COEIMHEHUN

3.4

[[leroyHO3eMenbHBIE  META/UIBI MAarHUd WM KajdbLUW: IIOJIOXKCHUE B
IIepuoaunueckoil cucteme XUMU4eCKuX 311eMeHToB [[.M. MenneneeBa; cTpoeHue
X aTOMOB; HaxoxaAcHUE B Ipupone. dusudyeckue U XMMUYECKUE CBOWCTBA
MarHus M Kanpuus. BakHeimne coeauHeHMs KaibLidsg (OKCHI, THIPOKCHL,

comu). JKECTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHEHH S

3.5

AnromyHui: nosnoxenue B llepuomuueckoll cucTeMe XHMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aToma; HaxoxzaeHue B mpupone. dusnueckue u
XMMHYECKHE CBOMCTBA aIOMUHUS. AM(OTEpHbIE CBOICTBA OKCHJIA M THIPOKCHIA

AJIFOMHMHUA

3.6

XKeneso: nmonoxenue B [lepuonnueckoit cucteMe XxuMmuueckux snemeHton J[. 1.
MenneneeBa; CTpoeHHE aTOoMa; HaxoXKJIeHue B mnpupoae. Dusznueckue u
XUMUYECKUEe CBOMCTBa kene3a. OKcuabl, THAPOKCUAbl u coin xkene3a(ll) u

xene3a(lll), ux cocra, cBOKCTBA U MOTYYCHUE

3.7

XUMUYECKUHN SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAJJIOB M CIUIABOB,

uX (U3MUECKUMH CBOMCTBAMH; H3YUEHHE pE3YJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEHN
B3aMMOJICICTBUA OKCHAA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BAHUE BUJIEOMATEPHUAJIOB); HCCJEIOBAHHE CBOMCTB >KECTKOW BOJIbI;
mpoiecca TOpPEHUsi Kejae3a B KUCTIopoAe (BO3MOXKHO — MCIOJIb30BAHHE
BHJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA HMOHBI
(Marnus, Kanbius, amoMuHus, nuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOIIO/IEHNE W OMKMCAaHUE MPOIECCOB OKPAIIUBAHUS TUIAMEHU MOHAMH HATPHS,
Kaiud ¥ Kajublug  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUIEOMATEpPHUAJIOB);
uccienoBaHue amQpOTEepPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
LMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxuHelme MeTamibl 1

HnX COCIUHCHU

XuMus ¥ OKpYXKarolas cpeaa

4.1

Hoseie marepuanbel u TexHonoruu. BemecTtBa U marepuansl B MOBCEAHEBHOMU
YKA3HU 4YeJIOBEKa. XUMMHUS U 3J0pOBbE. be3omacHoe MCnoab30BaHUE BEIIECTB U
XUMHYECKUX peaknuii B ObITy. [lepBas moMolp Mpu XUMHYECKUX OXKOTaxX M

OTPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE€  3arps3HEHUE
okpyxatomeit cpensl [TJIK. Posie XuMuu B pelieHU# SKOJIOTHYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKHM YTIEBOAOPOAOB (yrojib, TMPUPOTHBIA Ta3, HedTh),

IPOIYKTHI UX TEepepabOTKH, UX POJIb B OBITY U MIPOMBIIIICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: MU3ydeHHne 00pa3loB MaTepHalioB (CTEKIIO, CIUIABBI

METaJIJIOB, IOJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 1O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOUN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsIeMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yaibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanusit Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

O TI03HABAEMOCTH SIBIICHHH NPUPOJIBI, MOHMMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOM HAayKH KaK OOJaCTH COBPEMEHHOTO
€CTeCTBO3HAHMUS, KOMIIOHEHTa OOIeH KyabTyphl M HPAaKTUUYECKOMH
JEeATEIbHOCTH 4eJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHHUC MCECTa XUMHUHU CPCIU NAPYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOJaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTHYCCKUX MCTOAAX MCCICIOBaHUA BCHICCTB W HN3YUYCHHA
XUMHNYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MoOACINn JIIsL

OOBSICHEHUS CTPOCHHS ATOMOB M MOJICKYJI

1.3

o ctepax nmpodecCHOHATHHON ASITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSX
XUMHUUYECKOH HAyKH, YTO TO3BOJIUT OOYYArOIIUMCS pPaccMaTpUBATh
XUMUIO Kak cepy cBoet Oyayiieil nmpodeccnoHaabHOM eI TenbHOCTH
U cIenaTh OCO3HAHHBIA BBHIOOP XUMHH KakK NMPO(UIBHOrO mpeaMeTa

MIPH TepEeX0Jie Ha YPOBEHH CPEHETO 001Iero oOpa3oBaHus

Biagenue cucteMod XMMHMYECKMX 3HAHMM W yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEHININE XMMHYCCKHE IIOHATHUS: XUMHYSCKUM BJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS
HEOJHOPOJHAsT CMECh, OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJISIpHas
Macchl, KOJHMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CPEmHsIs), XUMHUYECKAs
peaKkuus, peaKkUMH COEJAWHEHUS, PpEaKLUUU PA3IOKECHUsS, PEAKIUU
3aMeIeHNs, peaknuu oOMeHa, TeruioBod 3(dekT peakuuu, 5K30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MAaccoBas JOJS XUMHUYECKOIrO
3JIEMEHTa B CO€IMHEHUU, MACCOBAsl JOJIs U MPOLIEHTHAsI KOHLIEHTpaLHst

BCIICCTBA B paCTBOPE, SAAPO aTOMaA, BHCKTpOHHBIﬁ cIIoM aToMa, aTOMHasd




opOutanb, paaMyc aroma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHYECKAs CBSI3b, dJIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAJUIMYECKAsl  CBSI3b,
KpUCTAJUIMYECKAsl peléTKa (aroMHas, MOHHAas, MeTaJUIMJYecKas,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
AJIEKTPOJIUTUYECKAsT  JTUCCOLIMAIMSA, PEaKUWd HOHHOrO0 OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  OKUCIUTEIb U
BOCCTAaHOBMTEJb, OKUCIEHHME M  BOCCTAHOBIIEHHE, 3JIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTUMble pEeaKIMy,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xoppo3us

MCTaJIJIOB, CIIJIaBbl

2.2

OCHOBOITOJIAralOlIe 3aKOHbl XHMHUU: 3aKOH COXPAaHEHHS MACCHl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABOFaIIpO

2.3

TEOpUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs ~ Teopus, Teopus

BHGKTpOHHTquCKOﬁ Jucconranuu

Brnanenne ocHOBaMu XUMHUYECKON TPAMOTHOCTH, BKIIFOUAOLIEH

3.1

YMEHHE NMPaBUIbHO UCIIOJIb30BAaTh U3yUEHHBIEC BELIECTBA U MATEPUAIIBI
(B TOM uYHuClie MMHEpalbHBbIE YHAOOpEHHs, METaulbl M CIUIABHI,
IOPOIYKTHl TepepadOTKU MNPUPOIHBIX HCTOYHHUKOB YIIIEBOJOPOIOB
(yros, mpupoaHoro ras3a, HeTH) B OBITY, CEIIbCKOM XO3sHCTBE, Ha
MIPOM3BOJICTBE M TMOHMMAHHE 3HAYECHHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUIsS OpTraHW3Ma YeJIoOBeKa; YMEHHE MTPOTrHO3UPOBATh BIHSHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OpraHuM3M 4YCJIOBCKA W OKPYKAIOIIYIO

IIPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMUUYCCKHUC 3HAHUA CO 3HAHUAMHU OPYTHUX

y4eOHBIX MPEAMETOB

3.3

HAJIMYME OIBITa PabOThl C Pa3IUYHBIMU HCTOYHHKAMHU HH(OpMaILUu
0 XMMHMM (HayyHass M Hay4dHO-IOINYyJsIpHAs JIMUTEepaTypa, CIOBapH,

CIPaBOYHHMKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OLEHMBATh HH(POPMALMIO O BEIIECTBAX, HX
NPEBpALICHUAX U IPAKTUYECKOM  IIPUMEHEHUM U yMEHUE

HCIIOJB30BaTh €€ AJI1 pCHICHU A y‘IGGHO-HOSHaBaTeHBHBIX 3aga4d

BHaI[CHI/IC OCHOBaMM TTOHATHIHOTO amnrmapara U CHUMBOJHUYCCKOI'O

A3bIKa XUMUH JUISI COCTaBICHHUS (POpPMYyS HEOPraHMUECKUX BEIIECTB,




YPaBHEHUH  XMMHMYECKMX  pEAaKLUUH; OCHOBAMHM  XUMHUYECKOU

HoMmeHknatypbl (IUPAC u TpuBnanbHOiL)

YMeHue OOBSCHATH CBSI3b IMOJOXKEHHs dyieMeHTa B llepuoanueckoit
CUCTEME C UHCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX DIEMEHTOB (COCTaB W 3apsja  sapa, oOImee YHcCo
AJIEKTPOHOB), PACHPENEICHUEM 3JJIEKTPOHOB II0 SHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEpruoa0B, KAJIMA U KaJIbIUsA

IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XMUMHMUYECKUX DJIEMEHTOB (paguyc aTroma, 3JIEKTPOOTPHULIATEIbHOCTS),
IIPOCTBIX U CJOHBIX BEIIECTB OT IIOJOXKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX NEpPHOAAX U  IJIABHBIX

Honrpynnax) U 3JICKTPOHHOTO CTPOCHUSA aTOMa

YMeHue kiaaccupuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTbBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCAKIINU

YMeHHe OIpeaeisiTh:

8.1

BAJICHTHOCTb W CTCIICHb OKHCJIICHUA XUMHUUYCCKUX DIJICMCHTOB, 3apial

HOHa

8.2

BUJI XMMHMYECKOM CBS3M M THUI KPUCTANIMYECKOM CTPYKTYphl B

COCAUMHCHUAX

8.3

XapakTep cpeibl B BOAHBIX pacTBOpax BELIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHCJIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBaTh (PU3NUECKUE U XUMHYECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJZ, O30H, BOAOPOI, TpaduT, aimas,
KpeMHUH, a3oT, (ocdop, cepa, XIop, HATpPUH, KaIWid, MarHui,

KaJIbIIUH, aIFOMUHHH, KEJIe30)

9.2

CJIIOKHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX pPacTBOpPOB (BOJA,
aMMHAK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI M THUIPOKCHUIbI
MetamioB [-ITA rpynn, amomunus, meau (1), munka, xenesa (I u
III), oxcuner yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, azoTucras, a30THas,

docdopHas, yroapHasi, KpeMHHUEBasE KHCIOTA U UX COJIN)

9.3

IMPOrHO3UPOBATH n XapaKTCpru30BaTh CBOMCTBa BCIICCTB B




3aBUCMMOCTH OT HMX COCTaBa MU CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHWYCCKUX

HpeBpameHHﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHE COCTABIIATh MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHHUS PEAKLUN, B

10
TOM YHCJIE:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XUMHWYECKUE CBOMCTBA M3YUYEHHBIX KJIAcCOB
' (rpynn) HEOPraHUYECKUX BELIECTB
10.4 MO ATBEPKIAIOIIMUX T€HETUYECKYIO B3aUMOCBA3b MEXIY HUMU
11 YMeHue BeIUUCIATh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO 2JIEMEHTA B COEIUHEHUN
11.2 MAaCCOBYIO JIOJIKO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [I0 ypaBHEHUSAM XHMHYECKUX PEAKIMM M HaXOJUThb KOJIMYECTBO
' BEIIECTBA, 00bEM M MAcCCy peareéHTOB WM MPOAYKTOB PEaKIMU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJIaMM  HAy4YHOTO  TO3HaHUs  (HaOIroaeHue,
11 U3MEpPEHUE, SKCIIEPUMEHT, MOACITUPOBAHNE) IPU N3YUYEHUHU BELIECTB U
' XAMUYECKUX SIBJICHUH; yMeHHEe cQopMyaupoBaTh mpolieMy H
IIPEJIOKUTD YT €€ peIICHUs
129 0e3omacHOi pabOTBl C XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKON
' MOCYZIOM 1 1ab0paTOpHBIM 000PYIOBaHUEM
NpaBUIaMH 0€30M1aCHOT0 OOPAIIEHHUS C BEIIECTBAMH, UCTIOJIb3YEMbIMH
B MOBCE/IHEBHOM JKU3HU, IPABUJIAMHU MTOBEICHUS B LIEIIX COepeKeHUS
123 3I0pOBb M OKpYXKAlOLEH INPUPOAHOU Cpelbl; ITOHMMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBbl OINPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS W IMPEIOTBPAILEHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hanuune npakTHYecKWX HABBIKOB IUIAHUPOBAHUSI U OCYLIECTBIICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yueHHE U ONHCaHue (PU3MUECKUX CBOMCTB BEUIECTB; O3HAKOMIICHUE

C (I)I/BI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SBJICHUSIMHU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHNS XUMUYECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3/eNieHus cMecer

13.3

MOJIY4YCHHUEC KHUCIOpOJa H HU3YUCHUC C€TO CBOﬁCTB; MMOJIYYCHHC
BOJOpOAa U U3YUCHHUC CTO CBOﬁCTB; MOJIYYCHUC YIJICKHUCJIOTO ra3da 1

HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHaKa U U3YyYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB C OIPEHCIEHHOW MacCOBOM  JIOJIEH

pPacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHUE MHIUKAaTOPOB (;rakmyca, METUJIOpaHKa u
¢beHondTanenHa) Ui ONpeNeNeHusl XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

UCCIICZIOBAHUE U  OIIMCAHHME CBOWMCTB HEOPraHWYECKUX BEILECTB
PasIMYHbIX KJIACCOB; U3YyYEHHE B3aUMOJCHCTBHS KUCIIOT C METaLIaMH,
OKCHJaMM  METaUIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSAMHM, COJISIMH; IIOJIyUYCHHE HEPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajula JIpyrMM M3 pacTBOpa  COJIH;
uccienoBaHne aM(OTEpHBIX CBOMCTB THAPOKCUAOB ATIOMHUHHUS U

IUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIY,; «INEeKTPOJIUTUYECKAS
Iuccomuanus»; «BaxHellne HeMeTalIlbl U HUX COCAUHCHUSI»;

«Baxueiime MeTallIbl U UX COCIUHEHUS)Y

13.8

XAMUYECKHE  OKCIEPUMEHTHI,  WJUTIOCTPUPYIOIIME  NPU3HAKU
NPOTEKAaHHUs pEeaKIii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKLUUU Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaxX MOHBI: XJOpHUA-, OpOMUJ-,
wonua-, cymepar-, ¢docdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aJIIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), uMHKA

14

YMmenue:

14.1

NpPEACTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCcTB, IpaUKOB M TaOMUI] W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

yCTaHaBIIMBATh CBSI3U MEX/Y pealbHO HAOII0JaeMbIMH XUMHUECKUMHU
SABJICHUSIMU U IIPOLIECCAMH, IIPOUCXOJALIMMU B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Msl BEIIECTB




IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HCpBOHa‘IaHLHBIG XUMHNYCCKHEC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3eneHus cMmeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumuyeckne d3yeMeHThl. CHMBOJIBI  XHMHYECKHX

9JICMCHTOB. HpOCTBIG 1 CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popMmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOcuTellbHAs aToMHas Macca.
OTHOCUTENbHAS MOJICKYJIdpHas Macca. MaccoBas J0JIA XUMHYCCKOT'O 3JICMCHTA

B COCIMHCHUN

1.5

KomuuectBo BemiectBa. Mok, MonsipHass macca. MossipHblii 00bEM Tra3o0B.

B3anmocBs3b KOJIMYCCTBA, MACChI U YMCJIa CTPYKTYPHBIX CAUHUI] BCIICCTBA

1.6

@u3nyecKkue U XUMUYECKUE SBJICHUA. XUMHUYECKas peakuus U e€ IPU3HAKU.

3aKOH COXpaHEHMs MacChl BEIIECTB. XUMUYECKUE YPAaBHEHHUS

[lepuonnueckuii 3akoH u Ilepuonnueckas cuUCTEMa XUMHUYECKUX JJIEMEHTOB

J.1. MenpneneeBa. CTpoeHue aToMOB

2.1

Ilepnoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX di1eMeHTOB J[.H.
Menpeneesa. Ilepuoasl u rpynmnsl. @U3NYECKU CMBICI MOPSAKOBOIO HOMEpA,

HOMCPOB IICproaa U IpyIirbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB

[Tepuonnueckont cucremsl .M. Menaeneena

23

3aKOHOMEPHOCTU B U3MEHEHUM CBOICTB XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, Kajlus, Kauplus (paguyca aTOMOB, 3JEKTPOOTPULATENBHOCTH,
METANIMYECKMX UM HEMETAUIMYECKMX CBOMCTB) M MX COEIMHEHMH B
COOTBETCTBUU C IIOJIOKEHHEM OJJIeMEHTOB B Ilepuonudeckod cucreMe u

CTPOCHUCM UX aTOMOB

Crtpoenue BelecTa

3.1

Xumunyeckass cBsi3b. KoBaneHTHass (WOJIsIpHAas U HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  3JeMeHToB.  MoHHas  CBs3b.

Merannnueckast CBSI3b
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Tunsl KpucTaJUIMYECKUX PEWETOK (aTOMHAs, WMOHHAs, MeETajIn4yecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BHUIA

XUMHYECKOHN CBA3U

Baxwneiimune mpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemertamwisl U ux

COCAMHCHUS. Mertamisl 1 uX COCINHCHHUA

4.1

Knaccudukamuss u HOMEHKIATypa HEOPTaHUYECKUX COCIWHEHUH: OKCHJIIOB
(conmeoOpazyromrue: OCHOBHBIE, KHUCJIOTHBIE, am¢oTepHbIC) u
HecoJieoOpa3yoIre; OCHOBaHWUN (WIENOYM W HEpPaCcTBOPUMBIC OCHOBAHUSA);
KHCIOT  (KUCIOPOJCOJEpXKAIIKe U  OECKUCIOPOIHBIC, OIJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

duznyueckue MW XUMHUYECKHE CBOMCTBA MpOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

@uU3NYECKUE U XMMHUYECKHE CBOMCTBA IPOCTBHIX BEIIECTB-METAUIOB: JIUTHS,
HaTpusl, Kajiisd, MarHusi U KaJIbLIMsl, aJIIOMUHUS, Kelie3a. DJICKTPOXUMUYECKUM

PsI HAIPSKEHUN METalIoB

4.4

DU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPOIHBIX COCAMHEHUW HEMETAILIOB:

XJIOPOBOJIOPO/JIa, CEPOBOIOPOAA, AMMHUAKA

4.5

dusnueckue U XUMHUYECKHE CBOMCTBa OKCHUIIOB HemeTramioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, 1V), kpemuus(I1V). Ionydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumunyeckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpynn, uuuka, memu(ll) u

xeneza(Il, I1I). [onydyenre OKCUAOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHMN M aM(OTEPHBIX THIPOKCUAOB (Ha MpHUMeEpe
TUAPOKCUIOB aIIOMUHUS, Kene3a, IuHKa). [lomydenue ocHOBaHuMii U

aM(OTEPHBIX THAPOKCHUJIOB

4.8

OOmre XMMUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOU, KpeMHUEBOH, yroibHO. OcobObie
XMMUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

[Tony4yenue kuciaoT

4.9

OOmme xuMuYeckre cBoicTBa cpeaHux coei. [lomydenune comeit

4.10

[Tomyuenue, coOupaHue, pacrmo3HaBaHWE BOAOPOJA, KHCIOPOaa, aMMHAaKa,

YIJIEKUCIIOTO Ta3a B J1abopaTopuu

4.11

[TomyyeHne amMmHuaka, CEpHOM M a30THOM KUCIIOT B MPOMBINIIEHHOCTH. OOmiue

COCOOBI MOJTYYECHHUSI METAJUIOB




4.12

I'eneTnueckas CBA3b MCKAY KiIIaCCaMH HCOPTaHUYCCKUX COCZLI/IHCHI/II\/'I

XUMHUYECKUE PEaKIUU

5.1

Knaccugukanuss XuMHUUeCKUX peakuuii Mo pa3IuyHbIM IMpPU3HAKaM: 10 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKLUUU BELIECTB, MO TeruioBoMy 3(ddekry, mo

U3MEHEHHIO CTEIICHEeH OKUCICHUS XUMUUECKUX 3JIEMEHTOB

52

TernoBoit 3¢ deKT XUMUYECKON peakIiy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-

1 SHAOTCPMHUUYCCKUC PCAKIUU. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHHUA

53

OKHCANTENTPHOBOCCTAHOBUTENIBHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIH.
[Ipomieccbl  OKMCIEHHMST M BOCCTAHOBICHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pcaknuuu

54

Teopus rneKTpoauTHUYECKON nuccormanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI 1

HCOJICKTPOJIUTHI. CunbHbIE U c1a0ble OJICKTPOJIMTHI. CreneHb Jucconuanuu

5.5

Peakiun moHHOro OoOMeHa. YCIIOBHSI MPOTEKAHUS peakluidi MOHHOrO OoOMeHa,

IIOJIHBIC U COKPAILEHHBIC HOHHBIC YPABHEHUS PEAKLIUM

XuMHS ¥ OKpYXKarolas cpeaa

6.1

BemecTtea u marepuansl B INOBCEIHEBHOW KM3HM 4YeloBeKa. be3omacHoe
WCIOJIb30BaHME BEIIECTB M XUMHUYECKUX peakuuid B jaboparopud U OBITY.

HCpBaH MmoMoIuIb Ipru XUMHUYCCKUX 0KOIr'aX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKpyXKaromed cpeabl (KUCIOTHBIE — JOXH,
3arps3HEHHE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOTBpALCHHS
[Ipenenbnass nomyctumass konueHTpauust BemiectB (IIJK). Ponbp xumum B
pelICHHH HKOJIOTHYECKUX TpobieM. VYcuieHue MapHUKOBOTO 3(ddexra,

pa3pymeHne 030HOBOT'O CIIOS

6.3

[Tpumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS U UX COCAUHEHHH B
ObITY, MEAWLUHE, MPOMBIIIJICHHOCTH U CEIbCKOM Xxo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTaslb, YyryH, IIOpalOMUHUH, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH X coequHeHui. [IoHATHEe 0 KOpPPO3UU METAIJIOB, OCHOBHBIE

COCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupogHbBIE HCTOYHMKU YIIIEBOAOPOAOB (Yrojib, MNPHPOIHBIA Ta3, HE(PTh),

MPOIYKTHI UX TiepepaboTku (OCH3UH), UX POJIb B OBITY M TPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHblE MOHATHS OO0 OPraHWYECKUX BEILECTBAX KaK O COCIMHEHUSIX
yriieposia (MeTaH, 3TaH, STWIEH, alleTUIIEH, 3TaHOJI, TJMLEPUH, YKCYCHAsl KUCII0Ta).
[TonsiTie 0 OMONIOTUUECKH BAKHBIX BEIIECTBAX: KHpaX, Oelkax, yriaeBojax — U ux

POJIA B ’KU3HU YCJIOBCKA




PacuéTnr:

7.1 o GpopMynaM XUMUIECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPAaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

Xumust: 8-i kacc: 6a30Bblid ypoBeHb: yueonuk / O.C.I'abpuensn, U.I.Octpoymos, C.A.cnaakoB. —
7-e uznanue, crep. — Mocksa: IIpocsemienue, 2025.

Xumust: 9-i1 knacc: 6a30Bblid ypoBeHb: yueonuk / O.C.I'abpuensn, U.I.Octpoymos, C.A.cnaakoB. —
7-e uznanue, crep. — Mocksa: IIpocsemienue, 2025.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Xumusi. COopHMK 3amay W ynpaxsHenuil. 8 kmacc (aBtopel O. C. T'abpuensn, . B.
TpuryOuax). HactonpHas xuura yuurens. Xwumusa. 8 ximacc/ O.C. T'abpuensH,
N.T".OctpoymoB. — M.: lpoda, 2002

Xumus 8 knacc. KontponpHble u mpoBepouHble paboTel kK yueOHHKy O.C.I'abpuensHa
«Xumus, 8 xkmace» - M.:Jlpoda, 2014r.

3amauHuK MO0 XMMHHU: § KIacc: IS yJauuxcs o0meo0pa3oBaTeNbHBIX YUPESKICHUN /
H.E.Ky3unenosa, A.H.JIéBkun. — M.: Benrana-I'pad, 2010

KontponeHbie u3meputensubie Marepuansl. Xumus. 8 kinace. @T'OC / A.C.Koporienko u
ap. — M.: U3narensctBo «OK3amen», 2017.

EropoB A.C. Camoyuutenb MO pEUICHUI0O XUMHUYECKUX 3a1ad (AJig ydalquxcs u
aburypuenToB). — PocroB-na-Jlony: @enukc, 2001.

Xumusi B Tecrax, 3ajavyax, yHpaxHeHusxX. 8§-9 kmaccel: ydeO.mocobue  amns

obmeobOpazoBarenbubix  yupexxaenuit/ O.C.I'abpuensn, H.II. BockoOoiiHukoBa. — M.:
Hpoda, 2005
Xumus. COopHHMK 3amau M ynpaxkHeHuil. 9 kmacc (aBropsl O. C. T'abpuensn, U. B.
Tpuryouyax).
Hacronbhas kuura yumrens. Xumus. 9 kmace/ O.C. I'abpuensn, U.I'.OctpoymoB. — M.:
Hpoda, 2002.

Xumus 9 knacc. KontponbsHble u mpoBepouHble pabotel k yueOHuKy O.C.I'abGpuernsna
«Xumus, 9 xkmace» - M.:Jlpoda, 2014r.

3amauHuK MO XUMHHU: 9 Kiacc: IS yJaluxcs oO0meo0pa3oBaTeNbHBIX YUPESKICHUN /
H.E.Ky3nenosa, A.H.JIéBkun. — M.: Benrana-I'pad, 2010

Kontponeubie n3meputensubsie Marepuainsl. Xumus. 9 kinace. @T'OC / A.C.Koporienko u
ap. — M.: U3narensctBo «OK3amen», 2017.

Xumusi B Tecrax, 3aJavyax, YHOpaxHeHusxX. 8§-9 kmaccel: ydyeO.mocobue  amns
obmieoOpazoBarenbubix  yupexxaenuit/ O.C.I'abpuensn, H.II. BockoOoiiHukoBa. — M.:
Hpoda, 2005.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Benurenannsiehttp://www.chemnet.ru ['azeta «Xumus» u caiit ais yuurens «5 uny Ha
YPOK XUMHM»



http://him.1september.ru Enunas komnekuus [{OP: [IpenmerHas komnekuus «XuMES»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAayUHBIE YKCTIEPUMEHTHI:
xumust. Komneknust Poccuiickoro o01ieo0pa3oBaTeibHOTO IOpTaia

http://experiment.edu.ru AJIXMMUK: caiit JL.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumMnuaia mKkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3J€KTPOHHBIA yIeOHHK ISl CPeTHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA Y4eOHUK

http://www hemi.nsu.ru OTKpBITBII KOIEIK: XUMUS

http://www.chemistry.ru JlucraHinoHHas ONMMIIHMAIA 10 XUMHH: TEJICKOMMYHUKAITUOHHBIN
00pa3oBaTeNbHBINA MPOEKT



