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HOACHUTEJIBHASA 3AIIMCKA
ApnanTtupoBaHHas pabouas OporpaMma pa3zpadoTaHa Ha OCHOBE CIIEIYIOIINX
JOKYMEHTOB:

o ®denepalbHOrO rOCYJaPCTBEHHOr0 00pa30BATEIBLHOIO CTaHAAPTa OCHOBHOTO
oOmero  oOpa3oBaHUs, YTBEPXKIECHHOIO  MpPHUKAa3oM  MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17.12.2010 Ne1897 (B pen.
29.12.2014 Nel1644) (c u3sMeHEeHUsIMU);

o Ilpuka3 Munucrepctsa IIpocsemienus u Hayku Poccuiickoii denepanuu or
28 nexabpst 2018r. Noe 345 «O ®denepasbHOM TMepeyHE YUYEOHHMKOB,
PEKOMEHIYeMbIX  IpH  peaju3alli  UMEIIIUX  T'OCYAapCTBEHHYIO
aKKpenuTanuio  o0pa3oBaTeNbHbIX MNPOrpaMM  HayaldbHOro  OOIIEro,
OCHOBHOTO 00111eT0, cpeanero odiiero oopazoanus» (B pea. Ot 08.05.2019
Ne233);

o IIporpamma ocHoBHOTro 001IeTr0 OOpa3zoBanus 1mo xumuu . 8-9 kiaccel. O. C.
I'abpuensn, A.B.Kynmosa — M.: Ipoda; 2015r, u3 coopuuka Xumus. 7-9
kinacc: Paboume mporpammer / coct. X46 T.JI. I'amOypuesa. -3-¢ wusf.,
crepeorur.- M.: [Ipoda,2015.- 159,[1] c.

AKTyanbHOCTh aJIallTUPOBAHHON MPOTPaMMBbI OINpPEIEISIETCS TPEXKIE BCEro
TEM, YTO pacCUUTaHa Ha 00y4aroIIerocs, MMEIOIEro OrpaHnYeHHbIE BO3MOKHOCTH
3JI0pPOBBS, CBSI3aHHBIX C 3aJEPKKOM ICHUXMYECKOro pa3BuUTusi. B  ycinoBusx
HPaBUIBHOTO 00YUYEHHs ATOT PEOEHOK CMOXKET MOCTETNIEHHO IPEOJ0NIETh 3aAEPKKY
00IIero NCUXUYECKOr0 Pa3BUTHSA, YCBOMTb 3HAHUS U HAaBBIKH, HEOOXOJUMBIE IS
CoLlMaJbHOMN afanTaluy.

Koppekunonnass paboTta mnpu3BaHa cO031aTh 0OOpa30BaTENbHYIO Cpely H
YCIIOBHSI, TIO3BOJISAIONIME OOYyYaromeMycsl ¢ 3aJepKKOM INCUXUYECKOTO Pa3BUTHUS
HOJYyYUTh KauyeCTBEHHOE OOpa30BaHHE MO XUMHUH, MOATOTOBUTH Pa3HOCTOPOHHE
pa3BUTYIO JIMYHOCTb, CIOCOOHYIO HCIOJB30BaTh IOJyYEHHBbIE 3HAHUA IS
YCHEITHOM  coIMajau3aliuy, JalbHeimero  oOpa3oBaHUs u TPYJIOBOH
aesTenbHOoCTH. OTINYUTENTFHOM 0COOEHHOCTRIO MTPOrPaMMBI SBIISIETCS U3JI0KEHHUE
B Hell yueOHOro Matepuasa ¢ y4éToM YPOBHsI €r0 YCBOCHHUSI.

Hean o0yuenus

e OBJAJICHHE CUCTEMOM XMMHUYECKHUX 3HAHMN U YMEHUM, HEOOXOIUMBIX JJIs
OPUMEHEHUS] B IMPAKTHYECKOW JEATENbHOCTH, M3YYEHHMSI CMEKHBIX
JUCLUIUIMH, POJIOJKEHHS 00pa30BaHUs;

o UHTEIUIEKTYyaJbHOE  pa3BUTHE, (OPMHUpPOBAHME  KayeCTB  JIMYHOCTH,
HEOOXOAMMBIX 4YEJIOBEKY JJisi TOJHOLIEHHOM JKM3HM B COBPEMEHHOM
o0111ecTBe, CBOMCTBEHHBIX XUMUUECKOM JAESTENIbHOCTU: SICHOCTH U TOYHOCTHU
MBICJIH, KPUTHYHOCTH MBIILJIEHUSI, MUHTYULUH, JOTUYECKOTO MBIIUICHHUS,



AJIEMEHTOB ANrOPUTMHUYECKON KYJIBTYDBI, MIPOCTPAHCTBEHHBIX
MpeCTaBICHUN, CTIOCOOHOCTH K MPEOAOJICHUIO TPYTHOCTEH;

o (QopmupoBaHue mnpeAacTaBiIeHUM 00 UAEIX U METOAAX XHMHHM Kak
YHUBEPCAJIBHOIO SI3bIKA HAYKM M TEXHUKH, CPEICTBA MOJEINPOBAHUS
SIBJIECHUM U TIPOLIECCOB;

e BOCIHTAaHUE KYJIbTYpPbl JUYHOCTH, OTHOIICHUA K XUMHU Kak K YacTH
o01IeYeIoBeYeCKOi KyJIbTypbl, (OpMUpPOBAaHUE IMOHMMAHUA 3HAYUMOCTHU
XUMUH 711 HAYYHO-TEXHUUYECKOTr 0 IIporpecca.

3anaum o0yueHnust
o TMpUOOpETECHUE XUMHUYCCKUX 3HAHUN M YMEHUI;
o OBJIaJIcHHE OOOOIIEHHBIMU CIIOCOOAMU  MBICIUTEIBHON, TBOPYECKOMN

JESTEIIbHOCTH;
e OCBOCHHME KommeTeHInH (y4eOHO-TIO3HABaTEIbHONW, KOMMYHHUKATHBHOM,
pedIIeKCUBHOM,

JUYHOCTHOI'O CaMOpa3BUTHS, WH()OPMaIIMOHHO-TEXHOJIOTHYECKOM,

IIEHHOCTHO-CMBICJIOBOM).

Koppexkunonno-pa3suBalomniue 3a1a4u y4eOHOro npeamera

¢ OXpaHa U YKpEIJICHUE COMATUUYECKOTO U MCUXOHEBPOIOTUYECKOTO 310POBbS
pebeHKa: mpeaynpexaeHue NCuxoPU3nIECKux Meperpy3ok, SIMOIMOHATBHBIX
CPBIBOB;

¢ CO3JIaHHE KJIMMAaTa MCUXO0JOTUYECKOro KoMPopTa;

e CO3/aHHE OJArONMpUSTHONW COLMAIBHON Cpelbl, KOTOpas oOecrneynBacT
CTUMYIISIUIO MO3HaBaTEILHOMN chepbl pebeHka, pa3BUTHE
KOMMYHHMKATUBHBIX QYHKIHHN peun, GopMUpOBaHUE 00IIe yUeOHBIX YMEHUN
Y HaBBIKOB;

o (QopmupoBaHre W 3aKpelUICHUE YMEHUW ¥ HaBBIKOB IUIAHMPOBAHUS
JeSTETHBHOCTH, CAMOKOHTPOJIS;

e pa3BUTHE YMEHHUU BOCIHPUHUMATh M HCIOIB30BaTh HWH(OpMAIUIO U3
Pa3TUYHBIX HCTOYHUKOB, B IEISAX YCIEIIHOTO OCYIIECTBICHUS Y4eOHO-
MI03HABATEIBLHOU €SI TEIbHOCTH;

¢ COIMATBHO-TPYIOBAS aAaNTAIUs YUAITUXCSI: PA3BUTHE 3PUTEIHBHO-MOTOPHOM
KOOpJMHAIIMY, TEMIa JeATenbHOCTH. {DOopMUpOBaHHE OOMIETPYIOBBIX,
OpraHU3alMOHHBIX YMEHUM;

e WHIVBHIyaJbHAs KOPPEKIUS HEIOCTATKOB B 3aBHCHUMOCTU OT aKTyaJbHOTO
YPOBHS DPa3BUTUA YYANIUXCSd © WX TMOTPEOHOCTH B  KOPPEKIIHH.
[IpenycMOTpeHBl BapHaTUBHOCTh TIPAKTUYECKUX 3aJaHUM, BpeMs HX
BBITIOJTHCHUS, bopmbI 0O11IeHHS c peOeHKOM.



Ilcuxosioro-nmegarornyeckasi Xapakrepuctuka oOyyamomuxca ¢ OB3,
0CO0CHHOCTH 00y4eHUs

Jlna nmerenl ¢ 3aA€piKKOU IICUXUYECKOIO Pa3BUTUA SABIACTCS COXPaHEHHUE
OCHOBHOT'O COJIEp’KaHus OOpa30BaHUs XUMHH M KOPPEKTHPOBKA €ro ¢ y4€ToM
MICUXOJIOTUU 00YYalOIIerocs.

VY Takux nereur oTMeqaercs:

- HapyIlIeHHE BHUMAaHUS, 3pUTEITLHOTO BOCIPUSITHS U IPYTUX O3HABATEIbHBIX
POLIECCOB YMCTBEHHOM pab0OTOCIIOCOOHOCTH M 3MOLMOHAIBHOU chephl;

- 3aMEJIJIEHHBIN TEMII [T03HABATEIbHOMN JEATEIBHOCTH;

- TPYAHOCTH HNPOU3BOJIBHON CAMOPETYJISLIMM U CAMOKOHTPOJIS B IOBEJEHUHN U
NEATEIbHOCTH.

OOyuyaemocTh H30MpaTenbHasi W HEYCTOWYMBAs, 3aBHUCSIIAS OT YPOBHS
CJIOHOCTU M CYObEKTUBHOM MPUBIEKATEIHOCTH BHUIA JACSATEIBHOCTH, a TAKKE OT
aKTyaJbHOI'O 3MOLIMOHAJIBHOTO COCTOSIHUSL.

Hcxonss w3 BBIIIENEPEUUCICHHBIX OCOOEHHOCTEH  MCUXO(MU3UYECKOTO
pa3BUTHs OOydYarolerocs JaHHOW KaTeropud, BO3HHUKJIA HEO0OXOJAMMOCTb
pa3paboTKH aanTUPOBAHHON pabouel MPOrpaMMBbl MO XUMHH.

Tak kak oOyuwarouiemycs TpPyJHO YCBauWBaTh MPOTrpaMMy IO XHUMHH, TO
HE00X0/IMMO BHOCHUTDH B HEE€ HEKOTOPHIE U3MEHEHUS:

- YCWJIUTh pa3leiibl, YBEJINYMBATh KOJWYECTBO YIPAKHEHUNW U 3aJaHU
CBSI3aHHBIE C IOBTOPEHUEM IIPOMIEHHOTO MaTEepHaa;

- YBEJIIMYMBATHh KOJUYECTBO YNPAXHEHUH U 3aJaHUM, CBA3aHHBIX C
IPAKTUYECKOM NESITEIBHOCTBIO YUAIIUXCS;

- HEKOTOPBIE TEMBI 1aBaTh KAK O3HAKOMHUTEJIBHBIE;

- HCKJIIOYATh OT/IEJBHBIE TPYAHbIE 33/1a4H;

- TEOPETUUYECKHM MaTepHall PEKOMEHAYETCsS MPENOAHOCUTh B IIPOLECCE
pelIeHys 3a1a4 U BBIITOJIHEHHS 3aJaHUI HarJIsJHO-IIPAaKTUYECKOTO XapaKTepa;

VY4uuThIBas MCUXOJOTHYECKUE OCOOCHHOCTH M BO3MOXHOCTH TaKUX JETeM,
1enecoo0pasHo JaBaTh Marepual HEOOJbIIMMHU J[03aMH, C IOCTEIEHHBIM €ro
YCIIOKHEHUEM, YBEIUYMBAs KOJIWYECTBO TPEHUPOBOYHBIX YIPAKHEHU, BKIIFOYAs
€KETHEBHO MaTepHaJ JJisl HOBTOPEHHUS U CAMOCTOSITENIbHBIX PaloT.

Crnenyet u3beraTtb MEXaHUYECKOTO cUeTa, OPMAILHOTO 3ayUMBaHUs MIPaBUIL,
CHUCBIBaHUS TOTOBBIX pelleHUi u T.4. OOydaromuiics TOKEH YMETh N0Ka3aTh U
OOBSICHUTDH BCE, UTO OH JIENAET, PeIlaeT, PUCYeT, YepTUT, codupaet. [Ipu pemenun
3a7lad OH JOJDKEH YUYUThCA AHAJIU3UPOBATH, BBIIEIATH B HEMl HEU3BECTHOE,
3allChIBaTh €€ KpaTKO, OOBICHATH BHIOOP apu(METHYEeCcCKoro JAeUCTBHUA,
dbopMynupoBaTh OTBET, T.€. OBJIaJIeBaTh OOIIMMHU TpueMaMH pabOTHl Haj
XUMHYECKOW 3a7adeid, 4YTO IOMOraeT KOpPPEKLUMU €ro MBIIUIEHHS M pedH.



Opranndeckoe €IMHCTBO MPAKTUYECKOM M MBICIUTENBHON JEATEIBHOCTH
00y4aromerocss Ha ypoKax XMMHM CIOCOOCTBYIOT IIPOYHOMY U CO3HATEIbHOMY
YCBOEHUIO 0a3MCHBIX XUMUYECKUX 3HAHUM U YMEHUH.

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHMUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC 00O, a takxke Ha ocHOBE ¢efiepanibHON paboUueil MporpaMMbl BOCITUTAHUS
U C y4€TOM KOHIENIIMM TMpernojaBaHusi y4dyeOHOTo mpeameTa «XUMUS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit dexneparuu.

[Iporpamma mo xumuu Ha€T TPEACTaBICHHE O IMENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYYAIONIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE coAepKaHue,
peaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazjenaM M TeMaM MpPOrpaMMbl 1O XUMHH, OMNPEACISET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKkTEPUCTUKU co/iep>KaHus, PEKOMEHTyEMYIO
MOCJIEOBATEILHOCTh ~ M3YYECHHUSI XUMHUHU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  Yy4eOHOro  mpoliecca, BO3PACTHBIX
0COOEHHOCTEW  O00yYarolmuxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYyYaromierocss IO OCBOCHHIO
y4eOHOT'0 COJICpIKAHUS.

3HaHWE XUMHUH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeiCTaBICHU O MaTepuaIbHOM EAMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPIrUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM YCTOWYHMBOTO PA3BUTHS YEIIOBEUYECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMupOBaHUS KYITbTYphI TUIHOCTH, €€ 001el 1 GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHNE MBITINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCJIEAOBATENbCKUX YMEHHI, HEOOXOIMMBIX Kak B
MMOBCEIHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON JESTEIHHOCTH;



3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsSI1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUM €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YyYarOIINXCs;

crocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHuss B OOYYEHMM XHUMHH OOECNedYMBalOTCS CHElU(PUKON
COepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MENarorMuecKu
aJanITHPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKU XUMHH Ha ONpeeIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUH.

Crpyktypa coaepkaHHs MPOTpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro monaxona Kk e€ u3yueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATHUN O XUMUYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHU30BaHBI 10 MPUHIHUIY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa JI. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 DIIEKTPOJUTUYECKOW JTUCCOIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyTOMY, BBITIOJIHSSI (YHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEH MPAKTUYECKOTO MIPUMEHEHHUS U MTOJTYYECHUS U3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM IPUPOIbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSl B Hayke. M3yueHue XMUMHUU NPOUCXOAUT C MPUBJICUCHUEM 3HAHUNU W3
paHee HU3y4YEHHBIX yueOHbIX mpeameToB: «Okpyxaromuid mupy», «buonorus. 5—7
Kiaccb» U «du3nka. 7/ Kimaccy.

[Ipy wW3ydeHWHW XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NeATEeNIbHOCTHU YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3aja4ya



y4eOHOr0 MpeaMeTa COCTOMT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaOXHEHINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUIECCKHUX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapakTepa, S3blka HAyKH, B NPUOOILIEHHH K
HAyYHBIM METOJIaM TMO3HAHUS MPU W3YUYCHHUH BEIIECTB U XUMUYECKUX pEaKUui, B
(GopMUpPOBaHUY U Pa3BUTHH MMO3HABATEIHHBIX YMEHHUH U MX IPUMEHEHUH B Y4eOHO-
MO3HABATENbHON M yueOHO-MCCIEA0BATEIBCKON AEITeIbHOCTH, OCBOCHUHU MPAaBUII
0e301acHoOro ooparieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE 1IEJH, KaK:

— QopmHupoBaHHE WHTEIUIEKTYATbHO pPAa3BUTOW JWUYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

—  HampaBlIEHHOCTh OOydYeHHsT Ha CHCTEMaTH4ecKoe TMpUOOIIeHHUE
O0yJaroNMXcss K CaMOCTOSITEIIPHON IMO3HABATEIBHON JESATEIBHOCTH, HAYYHBIM
METOZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCcJIoBHH, CIIOCOOCTBYIOIMIMX MPUOOPETCHHUIO 00YUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOW MEATEIHHOCTH, MMO3HAHWS W CAMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KIJIFOUEBBIX KOMIIETEHIIM), WMEIONIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUOB JESTCILHOCTH;

— (QopmupoBanue o0mEell (GYHKIMOHATHPHOW H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJI€ YyMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpPY)KaroIllero MHpa, HMCIOJBb3Ys 3HAHHUS W ONBIT, TOJYYCHHBIE TPU W3YUCHHH
XUMUH, IPUMEHSATH X TIPU PEIISHUH MTPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM
TeSATCILHOCTH;

— dopmupoBanre y o0Oy4arommxcsi TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMaHUSl T[EHHOCTH XHUMHYECKHX 3HAHUW IS BBIPAOOTKH OKOJIOTHYECKH
1eJIeCO00pa3sHOro TMOBENEHUsT B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXpaHEHUS CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOTHON Cpebl;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo(uMiIs U HANpaBiICHHOCTH JaJbHEUIIETO
00yJeHHUS.

AnanTupoBaHHas pabodasi mporpaMMa paccunTana Ha 34 ydeOHBIX HEACINb IO
2 4 B HeJIeJ0, Bcero 68 yacos.

COJEP)KXAHUE OBYUYEHUA
9 KUIIACC
BemecTBo u xXUMHYeCKas peaKkuus



Ilepronnueckuil 3akoH. Ilepuoauueckas CUCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH CBOMCTB
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KaJIMs, KaJIbLUI U UX COCANHECHUM
B COOTBETCTBUM C TIOJIOKEHHMEM DJJIEMEHTOB B llepuonnueckoil cucremMe H
CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAILIMXCA K Pa3JIWYHbIM KJlaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakuuid Mo pa3iIuyHbIM MpU3HaKaM (1o YUCily
U COCTaBy YYacCTBYIOLIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
U3MEHEHHIO CTETICHEW OKMCJICHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTopa). DK30- U IHJAOTEPMHUUYECKHE PEAKIUU, TEPMOXUMHUUECKUE
YpaBHEHHS.

[lonsitue o ckopocTu xumuyeckod peakiuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHsATHE O TOMOTreHHBIX U T€TePOTrEeHHBIX
peakuusx. [lonstue o xkarammse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSAIOIIAE HA CKOPOCTh XUMHUUYECKOW pPEAKIUU U IIOJIOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBiieHue YPaBHEHUM
OKHUCJINTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMA C  HCHOJIB30BAHUEM  METOJa
AJICKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, annonel. MexaHu3m IuCCOLMALIMM BELIECTB C Pa3jIMYHBIMU BHUIAMU
xuMmudeckoi cBszu. Crenenp nucconuanui. CUabHbIC U CIa0ble AIEKTPOIHTHI.

Peakiiun noHHOro oOMeHa. Y CoBUs MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHbIE MOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIOT,
OCHOBAHHWI U COJICH B CBETE MPEICTABICHUN 00 SIEKTPOIUTHIECKOMN TUCCOIUAIINN.
KauectBenHble peakunu Ha MOHBL. [loHSATHE O THApPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAUIOB M HEMeTauioB (rpadura M ammasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIENOBaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON Peakuy OT
BO3ZCHCTBHUS  pa3iMyHBIX (PAKTOPOB, HCCIENOBAaHHE  AJIEKTPOINPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOLIEcCa JUCCOLMALIMH KHCIIOT, HIEJI0Yel U coseil (BOZMOMXKHO
WCIIOJIb30BAaHUE BHJIEO MATEpPHUAJIOB), MPOBEACHUE ONBITOB, WJUIFOCTPUPYIOIINX



NPU3HAKK TNPOTEKaHMs] peakuuid HOHHOro oOMeHa (oOpa3oBaHME oOcajiKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, WLIIOCTPUPYIOMIUX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakluid (TOpEeHHe, PEaKIUU PasJIoKEHUs,
COCIMHEHUs), pacClo3HABaHUE  HEOPraHMYECKUX  BEHIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIMIA HA UOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX 3a7a4.

HeMeTaibl U MX coeTMHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nyueckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIoreHOB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOIeCTBUE
C MeTajulaMM, HeMeTallylaMu, uienodamu). XiopoBojaopoi. ConsHas KHUCIOTa,
XUMUYECKHE CBOMCTBa, TOJlydeHUe, TmpuMeHeHue. JleiicTBue xjopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M uesioBeka. BaxHelme XJIopuasl U UX HAX0XKJICHUE B
IpUpOJIE.

O6mas xapaktepucTuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeNeHW okucieHus. CTpoeHue W (U3NYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOaa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMKN KUCTIOpOa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOoAOpOAa, CTpOCHUE, (PUBHUYECKUE U
XuMu4yeckre cBorcTBa. OKCHABI CepPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, puzndeckue 1 XuMUYEeCKre CBOMCTBA (00IIHe KaK MpeICTaBUTENS
KJlacca KHUCJIOT M crnenuduyueckue). XUMHUUECKHE PEaKluu, JIeKaIllue B OCHOBE
IPOMBIIIJIEHHOTO CMoco0a MOMy4eHUs CEepHOM KHUCIOThl. [IpuMeHeHue cepHoi
KkuciaoTbl. ConM CEepHOW KHUCIIOTHI, KayeCTBEHHAs peakius Ha Cyib(aT-HOH.
Haxoxnenue ceppl M €€ COCAMHEHHM B MPHUPOAE. XUMUYECKOE 3arpsi3HEHHE
OKpYXaIolel Cpenbl COENWHEHUSAMH cepbl (KHCIOTHBIC OXIW, 3arpsi3HEHUE
BO3/IyXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHUSI.

OO6miast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNICHH OKHCIEHHUS. A30T, PaclpOCTpaHEHHUE B MPHUPO/IE,
duznueckre u XuMU4YecKue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dusznueckre U XUMHUYECKHUE CBOMCTBA, MOTyueHue u npuMeHeHne. Conu aMMOHUS,
X GU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHAs peakius Ha
MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ ModydeHue, (PU3NYecKue U XUMUUYECKUE
CBOMicTBa (0OmME Kak TPEACTABUTENS Kilacca KHUCIOT M crhenuduueckue).
Hcnonp3oBaHue HUTPATOB U COJIEH AMMOHUS B Kau€CTBE MUHEPAJIbHBIX YI0OpEHHUIA.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelibl COETMHEHUSIMU a30Ta (KUCJIOTHbIE
JIOKIM, 3arps3HEHUE BO3ayXa, MOYBBI M BOJAOEMOB). Docdop, amWIOTPONHBIC
Moaudukamuu Gocdopa, puzndeckne u xumudeckue cBoiicTBa. Okcua Gocdopa
(V) n dochopras kucnora, QU3NUIECKHE U XUMHUYECKHE CBOWCTBA, MOIYYCHHE.
Ucnonp3zoBanne  ¢ochatoB B KadeCTBE  MHUHEPAIbHBIX  yJIOOpEHHIA.



O6mas xapakrepuctuka 3eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. YTIEPO/, aJUIOTPOIHBIE MOAUDUKAIINH,
pacrpocTpaHeHue B npupoje, GU3ndeckre U XUMUYECKHE CBOMCTBA. AjcopOius.
Kpyrosopor yrinepona B mnpupoae. Okcuipl yriepoaa, HX (puanyeckue Hu
XUMUYECKHE CBOMCTBA, [JIEMCTBHE HAa IKUBBIE OPraHU3MbI, TOJYy4YEHUE U
NpUMEHEHUE. DKOJIOrMYEeCKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJ00aNTBHOTO MOTEIJICHUsI KJIUMaTa, MapHUKOBBIM A dekt. YroapHas
KHCJIOTa U €€ COJii, UX (PU3MYECKHEe U XUMHUYECKHE CBONCTBA, IMOJYyYCHHE U
npumeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-woHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEJILCKOM XO3SICTBE.

[lepBoHauaabHbBIE MOHITHS 00 OPrAaHMYECKHUX BEIIECTBAX KAK O COSAUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, YTaHOJ, TJIMIEPHH, YKCYCHas KUCIIO0TA).
[IpuponHble HMCTOYHHMKU YIJIEBOAOPOAOB (yroiab, MPUPOAHBIA Ta3, HePTh),
IPOJIYKTHl WX TMepepadoTku (OCH3WH), WX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKax, YriIeBoJIaX — U UX
poJii B OKM3HM 4YeJoBeKa. MarepuanbHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOJIyYE€HHE U
npuMmeHenune. CoenHeHUs KpeMHUs B mpupojie. O01Ire mpeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CUIMKATBI, X HCIOJIb30BaHUE B OBITY, B
POMBIIIEHHOCTH. BakHeiline cTpouTeNbHble MaTepuasbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, >kene300eToH. [IpobOreMbl 0Ge30macHOr0  MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumeHm.

U3y4YeHHe 00pa3Il0B HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBE/ICHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOIEHUE MPU3HAKOB
UX TPOTEKaHWsA, OMBITHI, OTpaKarolue (U3NYECKHEe M XUMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEIWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ 00pa3iaMu XJIOpUI0B (TAJIOTE€HUIOB), 03HAKOMIJICHHE C 00pa3iaMu
ceppl U €€ COEAMHEHUSMH (BO3MOKHO HCIOJb30BAHUE BHUACOMATEPHAIIOB),
HaOJIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACHCTBHEM KOHIIEHTPHUPOBAHHOMN
CEpHOM KHCJIOTHI, HW3YyYEHHE XUMHUUYECKHX CBOMCTB pa30aBIEHHON CEpHOI
KHUCIIOTHI, POBEICHUE KAYECTBEHHOW peakiuu Ha CyiabpaT-uOH W HAOIIOICHHE
npu3Haka €€ TPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBAMH a30Ta,
dochopa m ux coeauHEHHA (BO3MOXKHO HWCIIOJB30BAHUE BHJICOMATECPHUAIIOB),
oOpasmamu a30THBIX u  (ochopHBIX ynoOpeHuit, mnoaydeHue, cobupaHue,
pacro3HaBaHWE€ M UW3YYEHHUE CBOMCTB aMMHaKa, IPOBEJACHUE KAYECTBEHHBIX
peakiuii Ha HIOH aMMOHHUS U pocaT-uoH U U3y4YeHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE



BHUJICOMATEPUATIOB), M3Yy4YEHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK anmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJICOPOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOMCTBOM MPOTHBOTa3a, IOJIYYCHHE,
coOupaHue, paclio3HaBaHWE U M3YyUYECHHE CBOMCTB YIJIEKUCIOTO Ta3a, MpOBEICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT W CWJIMKAT-UOHBI U U3yUYECHHUE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIIMEH CUJIUKATHOW MPOMBILIIJIEHHOCTH,
pEIICeHUE SKCIEPUMEHTABHBIX 3aJa4 N0 TeMe «BakHelllne HeMeTauibl U HX
COCIMHCHHUS).

MeTanjabl 1 KX COeIMHEHHUS

OO6mras xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepuognueckor cucreMe xumuueckux diemeHto . .
MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTtauioB. Metajuinueckasi CBSI3b U
METAUINYECKasl  KPUCTAUIMYECKAsT  PEemETKa.  DIEKTPOXMUMHUYECKUU  psij
HaMpspDKeHU mMeTtauioB. Ou3nyueckrue U XUMHUUYECKUE CBOWMCTBA MeTallioB. OO0mue
criocoObl ToyueHuss MeTauioB. [loHSATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
crocoOBbl 3aIUTHI UX OT KOppo3uu. CIiiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B llepruoamyeckoil cucTeMe XMMUUYECKUX
sanemeHToB JI. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJICHUE B IPHUPOJIE.
du3NYECKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiusi). OKCuasl u
TUAPOKCHABI HaTpusd M Kanus. [IpuMeHeHue IIEIOYHBIX METAUIOB MU HX
COeIMHEHUH.

[lle1oyHO3eMENbHBIE META/UIbl MAarHUM W KaJbIUW: IIOJIOKEHUE B
[Tepunonnueckoil cucreme xumuueckux 3yeMeHToB . . MenaeneeBa, ctpoeHHe UX
aTOMOB, HaXOXJIeHUE B mpupojae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U
KaJbIus. Baxkuemme coefuHeHus KaIbIus (OKCUI, TUAPOKCHU, COJIH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHECHMUS.

AnoMUHMH: TIoJIo)KeHuE B [leproanueckoil cucteMe XUuMUUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToma, HaxOXkJeHHE B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
aJIFOMUHUSL.

Keneso: monoxenue B [leproandeckoit cCUCTEME XUMHYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHHE aroMa, HaxoxiaeHue B mpupone. duznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TMIAPOKCUILI U conu xkene3a (I1) u xenesa
(1), ux cocTas, CBOWCTBA U TOJTyYSHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oOpa3laMh METAUIOB U CIJIABOB, HUX (PU3UUYECCKUMHU
CBOWMCTBaMH, HW3y4Y€HHE  pE3yJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
HCTOJIb30BAaHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aWMOJCHCTBHS OKCHJA



KaJIbIUd W HATpPUS C BOJMOH (BO3MOXKHO WCITOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEJE3a B KUCIOPOJIE
(BOBMOXHO  WCIIOJIB30BaHWE  BHUACOMATEPUAJIOB), MPU3HAKOB  MPOTCKAHUS
KaYeCTBCHHBIX PEAKIMI HAa HOHBI: MarHus, KaJbIIWs, ATFOMUHHUS, ITUHKA, xkee3a (1)
u xenesa (I1), menu (l1), HaGmromeHHWe W OMHMCAHHME IPOIECCOB OKPAIMBAHMUS
IIAMEHU HWOHAMHM HAaTpWsl, Kajdusd W Kaublus (BO3MOXHO HCIIOJIh30BaHUC
BHJICOMATEPHUAJIOB), UCCIICIOBaHNE aM(DOTEPHBIX CBOWCTB T'UAPOKCHIA ATFOMUHUS
THIPOKCUA [IMHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «Bakuerue
METaJUTbl ¥ UX COCTUHEHUSY.

XuMHS U OKpYsKalIas cpeaa

BemecTBa u marepuanbl B IMOBCEIHEBHOW KU3HM ueloBeka. beszomacHoe
UCIIOJIb30BaHKE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momonis npu
XHMHYECKUX 0KOTaX U OTPABJICHUSX.

XVWMHYECKOE 3arps3HCHHE OKPYKArOIICH cpenbl (MpeAciibHas JTOImyCTHMas
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XxumMuu B pelieHur 3KOJIOTHYECKUX
npoosieM.

Xumuueckuii IKcnepumenn:

u3yueHrne o0paslloB MaTepuaaoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBsI3eM NMpu U3ydeHHMM XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSITUM, TaK ¥ TIOHSITHUH, SBISIIOIIMXCS CUCTEMHBIMU JIJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmume ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBINM (PakT, TUmoTes3a, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKAIMs, TEPUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHHE, MOJEINb, SBJICHHE, NaPHUKOBBIN
3 peKT, TeXHOJIOTHS, MaTEPUATIBI.

duszrka: MaTepus, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOTIHI,
PaINOaKTUBHOCTb, MOJIEKYyJIa, AIIEKTPUUYECKHM 3aps, MIPOBOTHUKH,
MOJTYIIPOBOAHUKH, JUAJCKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAS
peméTka, CIUIaBbl, (PU3WUYECKHE BEIWYUHBI, €IUHUIBI MU3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE311bI, CoMHIIE.

buonorusi: dorocunres, mpixanme, Ouocdepa, IKOCHCTEMa, MUHEPAITbHBIE
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATECIIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIb, TOPHBIE TIOPOIBI, MTOJIE3HbIC
HCKOTIaeMEIE, TOTLIIMBO, BOJIHBIC pecypcehbl.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA [NPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS MPOrPAMMbI OCHOBHOI'O OOIIETro
o0pa3oBaHus JOCTUTalOTCS B Xo0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4dyeOHOU u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpoiieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3AIMH 00yYalOLIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHMCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HaCJEeIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKW B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBOM W OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M MpaBUJaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIIEIOBATEICKOM, TBOPYECKOM W APYruxX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIBHOCTH TpHU
BBIMIOJTHEHUU YYE€OHBIX, T[IO3HABATEIbHBIX 3a/1ad, BBHIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aHMOIIOMOIIIH B TIPOIIECCE ITOM yueOHOM NesaTeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEAECHUE M MOCTYNKH CBOMX TOBApHUIIEH C MO3HWIMU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIECICTBUN IOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH WM COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU IO
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4eOHBIMM TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JOCTYIHBIMA TEXHHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHIO, TMPOCKTHOM W  HMCCIIEIOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHWE ITOCIICICTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTO, HAPKOTHKOB, KypeHUs),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KM3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHHE K TPYJLY M pPE3yJIbTaTaM TPYJI0BOH JIEITEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  TPEAMETHBIX 3HAHWH 1O  XWMHH, OCO3HAHHBIM  BBIOOD
WHAVUBUAYATBLHON TPACKTOPHH MPOJIOJDKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHOM CPEelIE;

6) 3KOJIOrM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUHHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHUE IEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOAHON CPENOH, ISl IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON MIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX pPE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33pEHUS 00IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, MPUHIIHII,
runore3a, (Qakr, cucTemMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpPEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOpble oOecneynBaroT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYLIECTBICHUIO YYEOHOU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIE /1eiicTBUSA

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HaHUMW: PacCKPBIBaATh CMBICI XUMHUYECKUX TMOHSITHUN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JPYTMMHU TOHSATHUSMH), UCIOJIB30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE paCCYXKJeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeMETHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIONb3yeMble B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI JJIEMEHTAa), XUMHUYeckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBATEeNIbHBIX 33714, C YYETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBIABIATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CJIEICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIIECCaX U SBICHUSX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHE HCIIOJIb30BaTh TMOCTABIEHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAUE€CTBE OCHOBBI JUIsl (JOPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
NPAaBIJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ unpopmanueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOIO COJEpKaHUSA, CIpPABOYHbIC
mocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO uHpopMaluio;



YMEHHE MPHUMEHSITh PAa3JIUYHbIE METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIOJb30BAHMS PA3TMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATH ONTHUMANIbHYIO (DOpMY IpencTaBiieHus UHpOpManuu u
WUTIOCTPUPOBATh pEIlIaeMble 3a/ladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Y4YeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MHMOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXKarouled NpUpOAHON
Cpellbl.

KomMmyHuKaTHBHBIE YHUBepcaIbHbIE y4eOHbIe 1eiicTBUA:

YMEHHUS 337]aBaTh BOMPOCHI (B X0/I€ AUANIOTa U (WJIK) IUCKYCCUM) TIO CYILIECTBY
oOcyxaeMoi TeMbl, (OPMYIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIIHHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEILHON
JESTENbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTax; JeNaTh MPe3eHTAIUI0
PE3YJITATOB BBHIMOJHEHUSI XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTpPYJAHHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUSI
COBMECTHBIX JCHCTBH, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoThHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiCTBUS:

YMEHUE CaMOCTOSITENILHO OMNPEAENATh LEIU JESITEJIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
II0O3HABATEIBHBIX 3aJad, CaMOCTOSTENIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C y4YETOM
MOJTyYEHUS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBICHHOW L€, YMEHHE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOEHUIO 0053aTEIBHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM QeaepaiibHOM paboyell MporpaMMmoi,
BBIICJIAIOT: OCBOEHHBIE OOYYAOIIMMHUCS HAy4yHbIE€ 3HAHMS, YMEHHS M CIOCOOBI



neucTBUM, crneuuduyeckue i1 OpeAMETHOM o0macth  «XUMUs», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry o0ydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpPOHASE M HEOIHOPO/HAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, Kiaccu(puKalus peakiui: peaxiuu
COCIMHECHUSA, PEAaKIUU pa3lI0KEHUSA, PEaKIUU 3aMEIICHUs, PEaKIuu
o0OMeHa, K30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEIIOBON AP (DEKT peakiund,
SIIPO aToMa, DJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaIb, paInyC aToMa,
XUMUYECKAs CBSI3b, MOJIAPHAS U HEMOJApHAasi KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHHUOH, pAaCTBOP, MaccoBas JOJid BEUIECTBA
(poIeHTHAsI KOHIIEHTPAIIMsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
IPUMEHATH 3TH MOHATHS IIPU OMMCAHWU BEUIECTB U WX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOopMyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJIEHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUU 10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuoamueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHHUE NEPUOAUUYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT MX IojoxeHus B llepuonnueckon cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

e OINHWCHIBATH UM XapakTepuzoBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3IudaTh TMOHATHUS  «TJaBHas
noarpymnmna (A-rpynmna)» u «mobouHas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUEHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuognmyeckas cuctemMa XmMUYecKuX diemeHTtoB J[. .
MenzaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 001ee YUCIIO JIEKTPOHOB U
pacupeiesieHue UX MO IEKTPOHHBIM CIIOSM);

KJIACCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE PEAKUUU (IO YUCIAYy U COCTaBY YYAacTBYIOLIUMX B pPEaKLUUU
BEULIECTB, IO TEIJIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAaHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEeBpallleHUd B
Pa3TUYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [OJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coequHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO
XUMHYECKOM peakilvy;

IPUMEHSTh OCHOBHBIE OINEPAIlMU MBICIIUTEIBLHON 1€ITeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluIo, KIacCU(PUKALINIO,
BBISIBJICHUE TMPUYUHHO-CJIEICTBEHHBIX CBA3€H — JUIsl U3YYEHUS CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHUH, €CTECTBEHHO-HAy4YHbIE METOMbI
MO3HAaHUSI — HAONIOIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CJIeI0OBAaTh MPABUIIaM IOJIb30BAHUS XUMUYECKON MMOCYA0N U TaO0PaTOPHBIM
o0opyaoBaHMEM, a TakKe TMpaBuUjaM oOOpallleHusi C BelleCTBaMH B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OTBITOB I10 MOTYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BolOpoZla W KHCIIOpPOJA), MPUTOTOBICHUIO PAaCTBOPOB C OMpPEAEIEHHON
MacCOBOW J0JiIe pPacTBOPEHHOTO BEILIECTBA, IUIAHMPOBATh U IMPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C MOMOIIIBIO MHIUKATOPOB (JJaKMYC, (peHOIPTaNenH, METUIOPAHK

U Apyrue).

K xonIy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHI:

pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIUIOBOU A (DHEKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKast CBSI3b (xoBaJeHTHAs, VMOHHAas,
MeTaJTYECKast ), KpUCTaUIMUecKas PeméTKa, KOppo3usl METANIOB, CILIABHI,
CKOPOCTh XMMHUYECKON PEaKUUH, MPEAEIbHO JOMYyCTUMasi KOHUECHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHATHH U
IPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHUN;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIECTB M YPAaBHCHUIN XUMUYECKUX PEAKIIUIA;

ONpPEAEISATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COCAMHEHUN 1o QopmysaM, BUJ XUMHUYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCMHEHUAX, 3aps/]l MOHA MO XMUMHUYECKOU (popmMyre, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPraHMYECKUX COCIAMHEHUM, TUIl KPUCTATIMUYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHCBhIBAaTh W XapaKTepHU30BaATh
Tabiuunyto ¢opmy Ilepuoanueckoit cUCTEMbl XUMHYECKUX DJIEMEHTOB:
pasznuyarh TOHSATUS «TJlaBHasg mnoArpynna (A-Tpynma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOIee 4YWCIo JJIEKTPOHOB U paclpesielieHue UX 0
AJNIEKTPOHHBIM CII0SIM), OOBACHSITH O0IME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpeaesax MallbIX NEPUOJIOB U
TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBY YYACTBYIOLIUX B pEaKIuu
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTEICHEW OKWCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMKE W crenu(PUIecKue XUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OINUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHS DJICKTPOJIMTUYECKOM JIMCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMeHa, ypaBHCHHUS pEakluid, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIIEHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX PEaKIUi;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYCCKHUX TMPEBPANICHUN B Pa3TUIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa Mo (opmylie CoeauHEHUs,
MacCOBYO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 10 YPAaBHEHHUIO
XUMHYECKOW PEaKIIvH;

coOJTI01aTh TIPABUIIA MTOJIB30BAHUS XUMUYCCKOHN TIOCY0H U JJa00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuja OOpalIeHUsT C BEIIECTBAMH B
COOTBETCTBHM C MHCTPYKIMSIMH TI0 BBIMOJHCHUIO J1TAOOPATOPHBIX
XHUMHYECKHUX OIBITOB IO IMOJTYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIICCTB
(aMMMaKa 1 yriIeKucsoro rasa);

IIPOBOUTH PEAKIIMH, TOATBEPIK/IAIONINE KaYeCTBCHHBIN COCTAB Pa3IMYHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, WOIMI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBI HM3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OIEpPAIllU MBICIUTEIBHON EeATeIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNe, CUCTEeMAaTH3aIIHIO, BBISIBIICHUE TIPUYUHHO-
CJIICCTBEHHBIX CBS3€M — JJII U3YUYEHUs] CBOMCTB BEIIECTB U XUMHYECKUX
peakIui, eCTECTBCHHO-HAyYHbIE METOABI II03HAaHUS — HaOIoACHUE,
U3MEPEHUE, MOJEIUPOBAHUE, AKCIEPUMEHT (peaibHBId M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
Ne | HamMeHOBaHHe pa3/iesioB U TeM KoumnuecTBo yacos DJIeKTpOHHbIe (L (POBbIE)
1/m | IPOrpaMmblI Bcero | Koutpoabn | [IpakTuyeckue | 00pa3oBaTe/bHbIe pecypchl
ble padoTbl | padoThI

Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuH

1.1 | TloBTrOpeHue u yriay6ieHrue 3HaHu| 5) 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
peakuui

1.3 | DiekTposiATHYECKas TUCCOITUAITHS. 8 1 1 bubmmoreka I{OK https://m.edsoo.ru/7f41a636
XHUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pazgeny 17

Pa3nen 2. HemeTa/uibl M MX COeTHHEHHS

2.1 | OOmras XapaKTepUCTUKA XUMHUYECKUX 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
sneMeHToB VIIA-rpynmel. ["anorenst

2.2 | OO0mias xapaKTepruCTUKa XUMUYECKHUX 6 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
sneMeHToB VIA-rpynmnsi. Cepa u eé
COEIMHEHUS

2.3 | OOmias xapakTeprucTUKa XUMHYECKIX 7 1 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
anemMeHTOB VA-rpynmsl. A3ot, hochop u ux
COEIMHEHUS

2.4 | OOmias xapaKTepruCTUKa XUMUUYECKHX 8 1 2 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
aneMeHToB [VA-rpynmnsl. Yriaepoa u
KPEMHUH U UX COCTUHEHHS

Utoro no pazneny 25

Pa3znen 3. Merajliibl M UX COeIMHEHUS

3.1 | OO0urue cBOMCTBAa METALIOB 4 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636

3.2 | BaxHelime MeTaIbl 1 UX COEIUHEHUS 16 1 2 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636

Wroro no pazneny 20

Pazgen 4. Xumusi U oKpyskamomas cpeia

4.1 ‘ BemectBa 1 Matepuansl B )KU3HHU YEJIOBEKA 3 | | bu6mmoreka L{OK https://m.edsoo.ru/7f41a636

Utoro mo pazneny 3
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PesepBHOE Bpems

bubnuoteka [{OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
Ne | Tema ypoka KosunyecTBo yacoB DJIeKTPOHHbIE
n/n Bcero | Kontpoabubie | [IpakTuyeckue | uupposbie
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [lepuoanueckuii 3axoH. Ileproanueckas cucrema 1 bubnuorexa [JOK
xuMmudeckux anemeHToB 1. 1. MenpaeneeBa https://m.edsoo.ru/00adb59¢
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX 1 bubnnorexa [JOK
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB https://m.edso0.ru/00adb6b6
3 Knaccudukanus u HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubnmuorexa [JOK
https://m.edsoo.ru/00adb7e2
4 Bubl XUMHYECKOM CBSA3M M THITBI KPUCTAIUINYECKHUX PEIIETOK 1 bubnnorexa [JOK
https://m.edsoo.ru/00adbac6
5 Kontponsnas padorta Nel o reme «IloBTOpenue u 1 1
yriyOJieHHe 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
6 Kaccudukanus XuMU4ecKuX peakiiuii o pa3InaHbIM 1 bubnuorexa [JOK
MpU3HaKaM https://m.edsoo.ru/00adbch0
7 [TonsaTue o ckopocTn XUMHIEeCcKo# peakiuu. [lonsTre o 1 bubnuorexa [JOK
TOMOTE€HHBIX U F'€TEPOTCHHBIX PEAKIUSIX https://m.edsoo.ru/00adbe9a
8 [TonsiTue o xXuMUYeCcKOM paBHOBEeCHU. DaKTOPHI, BIUSAIOIIUE 1 bubmuorexa [JOK
Ha CKOPOCTh XUMHUYECKOUN pPEaKIU U MOJIOKEHHE https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PAaBHOBECHS
9 OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKIINH 1 bubnnoreka [JOK
https://m.edsoo.ru/00adcade
10 | Teopus 37EKTpOJUTHYECKON Aucconrani. CUIbHBIC U 1 bu6mmoreka [JOK
cia0ble 3JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 | MoHHble ypaBHEHUS PEaKIIMii 1 bu6mmoreka [JOK
https://m.edsoo.ru/00add448
12 | XuMudeckue CBOMCTBA KHUCIOT M OCHOBAHUI B CBETE 1 bu6mmoreka [JOK
MpeICTaBICHU 00 AIIEKTPOIIUTUIECKON UCCOIHAIINH https://m.edso0.ru/00add5d8
13 | Xumuueckue cBOiCTBa cojieil B CBeTe MpeACTaBIeHUH 00 1 bubnuorexa [IOK

BHCKTpOHHTHQCCKOﬁ JUCComranmmn

https://m.edsoo.ru/00add8b2
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14 | Ilonsitue o rUApoOIU3E COeh bu6mmoreka [IOK
https.//m.edsoo.ru/00add9d4
15 | OGoOmieHue U cHCTeMaTHU3anus 3HaHUH bubnmoreka [JOK
https.//m.edso0.ru/00addd12
16 | [pakruueckas padota Ne 1. «PemieHne 3KCIIepUMEHTATBHBIX bubmmorexa [IOK
3a1a4» https://m.edsoo.ru/00addbfa
17 | KonrpomabHas padorta Ne2 o Teme «IeKTPOTUTHYECKAs bubnuorexa [JOK
AUCCOLHaIMsl. XUMHYECKHE PEaKIUH B PACTBOPAX» https://m.edsoo.ru/00addecO
18 | OOuras xapakTeprCTUKA TAJIOTCHOB. XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Ha MpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 | Xnoposomopoa. CossiHast KHCIOTa, XAMUYECKHE CBOWCTBA, bubnuorexa [JOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 | INpaktuueckas padora Ne 2 o teme «I[loydeHne coystHOM bu6moreka [IOK
KHCJIOTBI, U3y4EHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 | BeruuciieHus 1o ypaBHEHUSAM XUMHUYECKUX PEAKITHH, €CITU bu6mmoreka [IOK
OJIMH W3 PEareHTOB JaH B N30BITKE https://m.edsoo.ru/00ade488
22 | O6uras xapakTepucTHKa eMeHTOB VIA-Trpymimbl bubnuorexa [JOK
https://m.edsoo.ru/00ade64a
23 | AmtotporHbie Moaudukanuu cepbl. HaxoxaeHue cepsl U eé bubnuorexa [JOK
COEJIMHEHUH B IPUPOie. XMMHUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoB0o0pO/I, CTpOCHUE, PU3NICCKUEC H XHMHUCCKUE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
25 | Okcuapl cepbl. CepHast KUCITOTA, PU3NUECKUE U XUMUYCCKUE bubnuoreka [JOK
CBOICTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
26 | X¥MHYECKHE PeaKIlfH, JISKAIIUE B OCHOBE ITPOMBIIINICHHOTO bu6mmoreka [JOK
croco6a Moyry4eHus: CEpHON KUCIOThl. XUMHUECKOe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COSTMHEHHUSIMU CePbl
27 | BpluuciieHrne MaccOBOM JI0JIM BBIXOJA MPOIYKTA PEAKIIUU bubnunoreka [JOK
https://m.edsoo.ru/00adec8a
28 | OOwiast XxapaKTepUCTHKA IEMEHTOB VA-Trpynmsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHHe B IpUpoie, pU3HNUeCcKre U XUMUUECKHUE https://m.edsoo.ru/00adeea6
CBOWCTBA
29 | AMMuak, ero (pu3nuecKre U XMMHYECKHEe CBOMCTBA, bu6mmoreka [JOK

TMOJIYYCHHUC U TPUMCHCHUC

https://m.edsoo.ru/00adf004
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30 | IIpaktuueckas padora Ne 3 o reme «Ilomydyenne ammuaxa, bubmuorexa [IOK
W3yYECHHUE €TI0 CBOMCTB» https://m.edso0.ru/00adf180
31 | A3otHas KuCIOTa, €€ PU3NIECKNE U XUMUIECKHIE CBOHCTBA bubnuorexa [JOK
https://m.edso00.ru/00adf306
32 | Mcnonp30oBaHUEe HUTPATOB M COJICH aMMOHHUS B Ka4eCTBE bubnuorexa [JOK
MUHEpaJIbHBIX yI100peHuil. XMMHUYECKOEe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPYKAIOILIEH cpeabl COSAMHEHUSIMU a30Ta
33 | ®ochop. Oxcun pocdopa (V) u hochopHas kuciora, bubmmoreka [JOK
(bu3nyecKue 1 XMuMUYECKHe CBOMCTBA, MOJIY4YEeHHE https://m.edsoo.ru/00adf68a
34 | Ucnonp3oBanue GocaToB B KaUECTBE MUHEPATHHBIX bubnnorexa [JOK
yaoOpeHuil. 3arpsi3HeHne MPUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20
35 | Yraepon, pacnpocTpaHeHHe B IPUpPOIe, PU3HUECKUE U bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
36 | Okcuapl yriaepoaa, ux (pU3HUECKUE U XUMUIECKHAE CBOWCTBA. bubnmuorexa [JOK
DKOJNIOTHYECKUe TPOOIEMBI, CBSI3aHHBIC C OKCHIOM yriiepo/a https://m.edsoo.ru/00adfebe
(V)
37 | YrompHas KHCIIOTA U €€ COTU bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢
38 | IIpaktuueckas padota Ne 4 o teme "[lonyuenue bubnuorexa [JOK
yriekucioro raza. KauecrsenHas peakiusi Ha KapOoHaT-uoH" https://m.edsoo.ru/00ae027e
39 | [lepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK bubnuorexa [JOK
0 COEMHEHUAX yIriepoaa https://m.edsoo.ru/00ae054e
40 | KpemHwMii 1 €ero coeTMHEHUS bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a
41 | Ilpaktrueckas pabota Ne 5. PereHue sKCcriepuMEHTaIbHBIX bubnuoreka [JOK
3a7a4 1o TeMe «BakHelne HeMeTalIbl U UX COETUHEHUS https://m.edsoo.ru/00ae0bf2
42 | KontpoubHas padota Ne3 no teme «BaxxHeiine HemeTanibl bubnunoreka [JOK
U UX COCOUHEHUI» https://m.edso0.ru/00ae0el8
43 | OOmras xapaKTepUCTUKA XUMHUCCKUX 3JICMCHTOB — bubnunoreka [JOK
MeTaJuIoB. MeTtaiuinueckas CBsA3b U METAJUINYECKast https://m.edsoo.ru/00ae103e
KpucTajuinueckas pemérka. Pu3ndyeckue CBOMCTBA METANIOB
44 | XuMu4ecKue cBOMCTBAa METAIOB. DJIEKTPOXUMHUUYECKUH Psilt bubnuoreka [IOK

HaprI)KeHI/Iﬁ MCTAJlJIOB

https://m.edso0.ru/00ael1156
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45 | Obmue crocoObl morydeHus MeTauioB. CIuTaBbl. bubnmoreka [JOK
Beruncrienus 1o ypaBHEHUSAM XUMUYECKUX PEAKIUH, €CIIH https://m.edsoo.ru/00ae1156
OJIVH U3 PEareHTOB COJICPKHUT MIPHUMECH

46 | IloHsiTHE O KOPPO3UHU METAIIIIOB bu6mmoreka [IOK

https://m.edsoo.ru/00ael278

47 | lemoyHbIe METAJLIBI bu6mmoreka [IOK

https://m.edsoo.ru/00ael4b2

48 | Okcuapl ¥ THIPOKCUIIBI HATPUS U KaJTHS bubnuoreka [JOK

https://m.edsoo.ru/00ael4b2

49 | lllemoyHO3eMeIbHBIC METAILIBI — KAJIbIUHA U MarHHHA bubmmoreka [IOK

https://m.edsoo.ru/00ael5e8

50 | BaxHelimue coeIuHEeHUS KaIbIUs bu6mmorexa [IOK

https://m.edsoo.ru/00ael5e8

51 | O6oO0menne U cucTeMaTH3anus 3HaHUH

52 | YKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHSHUS bubmuorexa [JOK

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

53 | IIpaktuueckas pabota Ne 6 mo Teme "YKECTKOCTH BOMIBI M bubnuorexa [JOK
METO/Ibl €€ YCTpaHEHUs" https://m.edsoo.ru/00aelae8

54 | AnroMHHUH bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64

55 | Am(oTepHbIe CBOMCTBA OKCHIA U THAPOKCH 1A bu6moreka [JOK

https://m.edsoo.ru/00aelc64

56 | XKeneso bubmuorexa [JOK

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

57 | Okcunpl, rugpokcubl u con xkenesa (1) u xemesa (111) bubnuoreka [IOK

https://m.edsoo.ru/00ae35e6

58 | O0o0O0uIeHne U cucTeEMaTU3alAs 3HAHUA

59 | IIpaktuueckas padota Ne 7. Pemenue sxcriepuMeHTaIbHbIX bu6mmoreka [JOK
3a7a4 1o TeMe «BaskHeHIIne MeTaiIbl U UX COSIUHEHUS https://m.edso0.ru/00ae3de8

60 | Beluucienus 1o ypaBHEHUAM XUMHYECKHUX PEaKLU, eCliu bu6mmoreka [JOK
OJIH U3 PEareHTOB JaH B U30BITKE UM COAEPKHUT IIPHUMECH. https://m.eds00.ru/00ae1750
BrruricnieHus MacCcOBOM J0JIH BBIXOJIa MPOIYKTA PEaKIIUU

61 | O0oOmIeHNe U CUCTEMAaTH3AIMS 3HAHU I

62 | KontponbsHas padota Ned o Teme «BaxHeilme MeTaibl U

X COCOIUHCHU A
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 | BemecTBa u Mmatepuabl B MOBCEIHEBHOM )KU3HU YEIOBEKA 1 bubmuoreka [JOK
https.//m.edso00.ru/00ae3f50
64 | Xumuueckoe 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl 1 bubnuorexa [JOK
https.//m.edso0.ru/00ae4270
65 | Posib XumMuH B peICHUN SKOJIOTHYECKHUX MPOOIeM 1 bubnuorexa [JOK
https.//m.edso0.ru/00ae4270
66 | Pesepublii ypok. O000IEeHNe U cHCTEMATHU3AIUS 3SHAHUN 1 bubmmoreka [IOK
https://m.edso0.ru/00ae0d0a
67 | PesepHblit ypok. O000IIEHNE U CHCTEMATH3AINS 3HAHUN 1 bubnnorexa [JOK
https://m.edso0.ru/00adb33c
68 | PesepHblii ypok. O000IIEHNE U cCHCTEMATH3AIUS 3HAHUN 1 bubmorexa [IOK
https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V151 YHEHUKA

* Xumus, 8 knacce/ Pynsutuc I'.E., ®enpaman @.I°., AkunonepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 knacc/ Pynzutuc I'.E., ®enpaman .., AkunonepHoe o0111ecTBO

«H3parenbcTBO «HpOCBeLLIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET
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