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HOACHUTEJBHASA 3AIIUCKA
AnantupoBaHHas paboyast nporpamma s ooyvaromuxcs ¢ OB3 pa3paborana Ha
OCHOBE CIIEAYIOIINX JOKYMEHTOB:

o ®denepallbHOTO rOCYJAPCTBEHHOTO 00PA30BATENHLHOTO CTAHAPTa OCHOBHOTO
oOmero  oOpa3oBaHus, YTBEPXKIEHHOTO  MpPUKa3oM  MHHHUCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®@eneparuu ot 17.12.2010 Nel897 (B
pen. 29.12.2014 Ne1644) (c u3BMEHEHUSIMH);

o IlIpuka3 Munucrepcta [Ipocsemienus n Hayku Poccuiickor Denepannuu ot
28 npexabps 2018r. No 345 «O ®denepanbHOM TMepevyHe YYEOHHKOB,
PEKOMEHAYEMBIX  HOpH  pealM3alud  UMEIOUMX  T'OCYJapCTBEHHYIO
aKKpeIUTalUI0  00pa30BaTelIbHBIX MPOTpaMM  HAYaJbHOTO  OOIIEro,
OCHOBHOTO 00111€r0, cpeaHero odiero oopazoanus» (B pea. Ot 08.05.2019
Ne233);

« IIporpamma ocHoBHOTro 001IeTO OOpa3zoBaHus 1Mo xumuu . 8-9 kiaccel. O. C.
[Na6puensu, A.B.Kynmosa — M.: [Ipoda; 2015r, u3 cbopuuka Xumus. 7-9
kimacc: PabGoume mporpammer / coct. X46 T.JI. 'amOypuesa. -3-¢ wu3f.,
crepeotur.- M.: JIpoda,2015.- 159,[1] c.

AKTyaJIbHOCTh TPOTPaMMbl  ONPEAENSETCS MPEXKIAE BCErO0 TEM, YTO
paccuuTaHa Ha OO0ydYaromierocs, HWMEIOIIEr0 OTrpaHUYCHHBbIE BO3MOXKHOCTU
3I0POBBS, CBSI3AHHBIX C 33JIEPKKOU TCUXMYECKOTO pa3BUTUs. B  ycioBusax
MPaBUIBLHOTO OOYYEHHS 3TOT peOEHOK CMOXET MOCTENEHHO MPEOAO0JIETh 3aAEPKKY
OOIIEro MCUXWYECKOTO Pa3BUTHS, YCBOUTH 3HAHMS U HABBIKH, HEOOXOJIUMBIE IS
COLIMAJILHOM aJlanTalyu.

Koppekimonnasi pabora mnpu3BaHa co03/1aThb OOpa30BATENbHYIO Cpeay U
YCIJIOBHSI, TIO3BOJISIONIME OOYYaIOIIEMYCsl C 3aI€pKKON MCUXUYECKOTO pPa3BUTHUSA
MOJYYUTh KaueCTBEHHOE OOpa3oBaHHE MO XHUMHH, MOATOTOBUTH PA3HOCTOPOHHE
pPa3BUTYIO JIMYHOCTh, CIIOCOOHYIO WCIOJb30BaTh TIOJYUYCHHbIE 3HAHWS IS
YCHENIHOW  COLMAaIu3alliK,  JajlbHEWIero  oOpa3oBaHus ©W  TPYAOBOHU
neaTeibHOCTH. OTIMUUTEIIBHOM OCOOEHHOCTHIO MTPOTPAMMBI SIBISICTCSI U3JIOKEHUE
B HEll yueOHOTO MaTepHalia ¢ yu€TOM YPOBHS €ro YCBOCHHUS.

Hean o0yuyenus

e OBJAJCHUE CHUCTEMOM XMMHUYECKHX 3HAHUN W yMEHUH, HEOOXOIUMBIX IS
NPUMEHEHUSI B MPAKTUYECKOW JIEATEIbHOCTH, W3YyUYECHUS CMEKHBIX
JTVCHMUIUINH, MPOJ0JDKEHHS 00pa30BaHus;

e WHTEJUICKTyaJlbHOE  pa3BuUTHE, (HOPMUPOBAHHE  KA4YeCTB  JIMYHOCTH,
HEOOXOMMMBIX YENOBEKY IS TIOJTHOIICHHOW W3HU B COBPEMEHHOM
OOIIIECTBE, CBOMCTBEHHBIX XUMHUYECKOU JACSITEIBHOCTHU: SICHOCTA U TOYHOCTH
MBICJIM, KPUTHUYHOCTHU MBIIUICHHS, UHTYULUH, JIOTUYECKOIO MHBIILICHHUS,



AJIEMEHTOB aNTOPUTMHUYECKON KYJBTYPBbI, MPOCTPAHCTBEHHBIX
MPEACTaBICHUM, CTIOCOOHOCTH K MPEO0JICHUIO TPYAHOCTEH;

o (opmupoBanme mnpenacTaBICHUNH 00 WAESIX W METOJAX XWMHUU Kak
YHUBEPCAIBHOTO fA3bIKA HAYKM M TEXHUKH, CpPEICTBA MOICIMPOBAHUSA
SIBJICHUH U MTPOIIECCOB;

e BOCIUTAHHE KYJbTYpPHl JIMYHOCTH, OTHOIICHUS K XUMHHU KaK K 4YacTu
OOIIEYeIOBEYECKON KYyIbTYphl, (DOPMUPOBAHHE IMOHUMAHUS 3HAYUMOCTH
XUMUH JIJI1 HAYYHO-TEXHUYECKOT0 Mporpecca.

3agaum 00y4yeHus
e MpHUOOpPETEHHE XMMHUUYECKUX 3HAHUN U YMEHUI;
e OBJIaJiIcHUE OOOOIIEHHBIMU CIOCOOAMU  MBICTUTEIBLHONM, TBOPYECKOU

NeSTEeIbHOCTH;

e OCBOCHHE KOMIIETCHIIMM (y4eOHO-II03HABATEIIbHONW, KOMMYHUKATHUBHOM,
pediekcuBHOM,

JUIHOCTHOTO CaMOpa3BUTHA, UH(OPMAITMOHHO-TEXHOJIOTUUECKOH,

IIEHHOCTHO-CMBICJIOBOI1).

KoppeknuonHo-pa3BuBaoinme 3a1a4m y4e0HOro npeamera
e OXpaHa U YKPEIUICHHUE COMAaTUUYECKOTO U IICUXOHEBPOJIOTHYECKOTO 3/I0POBBS
pebeHka: npeAyNpeKICHUE NCcUx0(U3NIECKUX neperpysox,
SMOILIMOHAIBHBIX CPBHIBOB;
e CO3JaHHUE KJIMMaTa IICUXO0JIOTHYECKOro KoMpopTa;
e CO37aHUEC OJIATONIPUSATHOM COIMATILHOM Cpeabl, KOTopas oOOecreuynBacT

CTUMYJISALIHIO MO3HABATEILHON cdepsl peOeHKa, pa3BuTHE
KOMMYHUKATUBHBIX (DYHKIMI peun, hopMupoBaHue 00IIe Y4eOHbIX YMEHUN
Y HaBBIKOB;

o (opMHpoBaHME M 3aKpEIUICHHWE YMEHUH U HaBBIKOB IUIAHUPOBAHMS
JeATEIbHOCTH, CAMOKOHTPOJIS;

e pa3BUTHE YMEHUU BOCHOPUHMMATh M HCIONb30BaTh WH(MOpPMALUIO U3
pa3IUYHBIX MCTOYHUKOB, B IEJISIX YCHEIIHOIO OCYIIECTBICHHS Y4eOHO-
NIO3HABATEJIbHOM JAESITEIIbHOCTH;

e COLMAJIBHO-TPYJIOBas  aJalTallMsl  ydalluxcs: pa3BUTHE  3pUTEIBHO-
MOTOPHOM  KOOpAMHALMHK, Temna  JAesTeNbHOCTH.  DPopMHUpOBaHUE
OOLIETPYAOBBIX, OPraHU3AMOHHBIX YMEHUM;

e HHJWBHIYyaJbHas KOPPEKLMUS HEIOCTATKOB B 3aBUCHUMOCTH OT aKTyaJbHOTO
YPOBHSL pa3BUTHUA YYallUXCS W HUX TMOTPEOHOCTH B  KOPPEKLUHU.
[IpenycMOTpeHbl BapUaTUBHOCTh NPAKTUYECKUX 3aJaHMM, BpeMs HUX
BBITNIOJIHEHUS, (DOPMBI OOILIEHUSI C PpEOSHKOM.



Ilcuxosioro-nenarornyeckasi xapakrepucrtuka ooOyudawmuxca ¢ OB3,
0COOCHHOCTH 00yYeHus

s nmereil ¢ 3al€p)KKOW TMCUXUYECKOTO PA3BUTHUSL SABJISETCS COXPAHEHUE
OCHOBHOTO COJIepKaHUs O0pa30BaHUS XUMHUHM M KOPPEKTHUPOBKA €ro ¢ y4E€ToM
MICUXOJIOTUU 00YUYaroIIeTrocs.

VYV Takux aerei oTMevaeTcs:

- HapylI€eHWE BHHUMAaHMS, 3PUTEIBHOTO  BOCHPUATUS W JPYTHX
MO3HABATEIBHBIX MPOILIECCOB YMCTBEHHONM PabOTOCIIOCOOHOCTH M AMOIIMOHAIBLHON
cdephr;

- 3aMeIJICHHBIN TEMII ITO3HABaTeJILHOMN JIEITEILHOCTH,

- TPYJHOCTHU MPOU3BOJIBHON CaMOPETYJISIIUA U CAMOKOHTPOJISI B OBEACHUU U
JICSATCIBHOCTH.

O6ydaemMocTh u30UpaTelbHAasT M HEYCTOWYWBAs, 3aBHUCAIIAs OT YPOBHSA
CJIO)KHOCTU U CYOBEKTUBHOM MPUBJIEKATEIILHOCTH BUIA ACSATEIBHOCTH, a TAKXE OT
AKTYyJIbHOTO 3MOIMOHAIBHOTO COCTOSIHUA.

Hcxoass w3  BBINICHEPEUYUCICHHBIX OCOOCHHOCTEH  MCUXO(PU3UYECKOTO
pa3BUTHUs  OOydYaroIlerocss JaHHOM KaTeropud, BO3HUKIA HEOOXOJIUMOCTh
pa3paboTKH aganTUPOBAHHOK pabouei MpOrpaMMBbl IO XUMHH.

Tak kak oOydaromieMycs TPYJHO YyCBaWBaTh MPOrpamMMy [0 XHUMHH, TO
HEO0OXO0JIMMO BHOCHUTH B HEE€ HEKOTOPHIE U3MEHEHUS:

- YCUJIUTh pa3Jeibl, YBEJIMYMBATH KOJWYECTBO YIPAKHEHUU W 3aJaHUi
CBSI3aHHBIE C IOBTOPEHUEM MIPOMAECHHOIO MaTepuaia;

- YBEJIMYUBATh KOJIMYECTBO VYIPAKHEHUW U 3aJaHUM, CBA3AHHBIX C
MPAKTUYECKOMN JeATETbHOCThIO YUallluXCS,

- HEKOTOPbIE TEMbI J]JaBaTh KaK 03HAKOMUTEIbHBIE;

- UCKJIFOYATh OT/ICJIbHBIE TPYAHBIC 33/1a4H;

- TEOPETUYECKUM MaTepuan PEKOMEHAYETCS IPENOJHOCUTh B MPOIIECCe
pelieHus 3a7a4 ¥ BBITIOJIHEHUS 3a/IaHUI HATJISIIHO-TIPAKTUYECKOTO XapaKTepa,;

V4yuTteiBas NCHUXOJOTMUYECKHE OCOOCHHOCTH M BO3MOJKHOCTH TaKUX JCTEH,
1enecooOpa3Ho JaBaTh MaTepuan HEOOJBIIMMH J103aMH, C TOCTENECHHBIM €ro
YCJIOKHEHUEM, YBEJIMYMBAs KOJWYECTBO TPEHUPOBOUHBIX YIPAXKHEHHM, BKIIOUAs
SKETHEBHO MAaTEPHAIT JIJIsl TIOBTOPEHUS U CAMOCTOSTEIBHBIX PadoT.

Crnenyet nzberatb MEXaHUYECKOTO cueTa, (POpMabHOTO 3ayuyrdBaHUs MPaBUI,
CIIMCBIBAHUS TOTOBBIX pemieHui u T.1. OOydaromuiicss JoJDKeH yMETh MoKazaTh U
OOBSCHUTD BCE, YTO OH JIEJIACT, pelIaeT, pUCyeT, 4epTut, cooupaet. [Ipu pemenun
3a/lad OH JIOJDKEH YYUThCS AaHajlu3UpoBaTh, BBIICIATH B HEH HEU3BECTHOE,
3aMHMChIBATh €€ KPaTKo, OOBSACHATh BHIOOP apuMETHUUECKOro JCHCTBUS,



dbopMynupoBaTh OTBET, T.€. OBJAJACBaTh OOMMMH TpUEeMaMu pPaOOTHI Haj
XUMHUYECKOH 3a/1aueid, YTO MOMOTaeT KOPPEKIIMHU €r0 MBIIIUICHUS U PEYH.

Opranuyeckoe €IMHCTBO MPAKTUYECKOW M MBICIUTEILHON JEATeIIbHOCTH
oOy4Jaromnierocss Ha ypokax XUMHUHU CHOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY
YCBOCHUIO 0a3UCHBIX XUMUYECKUX 3HAHUN U YMEHUH.

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHWII K pe3yidbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opraHnm3aiusiax Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIei 3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CJIYKUT OCHOBOU il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEW NPENICTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATLHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;



3HaKOMUT CO CHNeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SABJIIETCSA OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CHOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUS B OOyYE€HUH XMMHUHU OOECIIEUMBAIOTCS CHEIHM(PUKOIM
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMHM U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX I[OHATUH
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CHUCTEMHOT0 Ioaxona K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBACTCA M3 CUCTEMBI
MOHATAW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSL K JPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJABI, LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HAaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
NEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.



3amaya y4eOHOTO mpeaMera COCTOMT B (OPMUPOBAHHH CHCTEMBI XUMUYECKUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKd, B
OpUOOIIEHUM K HAyYHbBIM METOJaM I[IO3HAHWS TpU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIoBUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOLEro MHpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYEHHBIC NPH H3Y4YECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0Oyyarolmuxcsi T'yMaHUCTHYECKHMX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

AnantupoBaHHas pabouasi mporpamMma paccuuTaHa Ha 34 y4ueOHBIX HE/eIb
1o 2 4 B HEJIEI10, Bcero 68 4acoB.

COJAEPXAHUME OBYUYEHUA

IIpeomemHnule pesynvmamol



B pe3syabrare u3y4yeHust Kypca XMuMuM B 8 kJ1acce

Y4e HUK HAYYHUTCH:

. XapaKkTepu30BaTh OCHOBHBIE METOJbl IIO3HAHUA: HaONIOJIECHUE,
U3MEPEHHE, DKCIIEPUMEHT;

. OINKCHIBaTh CBOMCTBA TBEPIBIX, XUAKUX, ra3000pa3HbIX BELIECTB,
BBIJICIISISI MX CYIIECTBEHHBIC ITPU3HAKHY;

. pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IIOHATHM «aTOMY,
«MOJIEKYJIa», «XMMHYECKMM DIIEMEHT», «IIPOCTOE BELIECTBO», «CIIOXKHOE
BEILIECTBO», «BAJEHTHOCTH», «XMMHYECKAas PEaKIUsi», HCIOJb3ysl 3HAKOBYIO
CUCTEMY XUMUH;

. packpbiBaTh CMBICA 3aKOHOB COXpPAaHEHHS MacChl  BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM TeOpUu;

. pasnuyaTh XUMHYECKUE U PU3NIECKHUE SIBICHUS;

. Ha3bIBaTh XUMUYECKHUE JIEMEHTHI;

. OIPENENATh COCTaB BEIIECTB M0 UX (HopMyJiaM;

. OIPEEIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

. OIPEAETATh TUIl XUMHUUECKHUX PEaKIIN;

. Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLni;

. BBISBJISITH ~ IPU3HAKH,  CBUACTEIbCTBYIOIIME O  IPOTEKAaHUU
XMMHYECKOHN peaklyy IpU BbIIOJIHEHUH XMMHUUECKOTO OIbITa;

. COCTaBIISITh YPAaBHEHHSI XUMUYECKIX PEAKITHIA;

. coOro1aTh paBuiia 0€30MacHoOM paboThI IPU MPOBEIEHUN OIBITOB;

. M0JIb30BAThHCS 1a0OPATOPHBIM 00OPYAOBAHUEM U MOCYA0M;

. BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl
BEIIIECTB;

. BBIUUCIISATH MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa Mo (opmyre
COETUHEHMS;

. BBIUUCIIATH KOJIMYECTBO, OOBEM MJIM MAacCy BEIIECTBA MO KOJIWYECTBY,
00BEMy, Macce peareHTOB WU NPOAYKTOB PEaKIINU;

. XapaKTepu30BaTh (PU3NYECKHME W XMMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB: KUCJIOPOAA U BOJAOPOA;

. 1OJTy4aTh, COOMPATh KUCIOPO U BOJOPO/I;

. pacrno3HaBaTh ONBITHBIM IIyT€M ra3000pa3Hble BELIECTBA: KUCIOPOJ,
BOJIOPOZ;

. PacKpbIBaTh CMBICI 3aKOHA ABOTaAPO;

. PacKpbIBaTh CMBICI TIOHATHUS «MOJISIPHBIN 00beM»;

. XapaKTepu30BaTh GU3NICCKUE K XUMUIECKIE CBONCTBA BOJIBI,

. PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

. BBIUUCIISTH MACCOBYIO JIOJTFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

. IPUTOTOBIIATL  PACTBOPHI €  ONPEAECIEHHOW MAacCOBOM  JIOJIEH
pPacTBOPEHHOI'O BELIECTBA;

. Ha3bIBaTh COEIMHEHHUS M3YYEHHBIX KJIACCOB  HEOPraHMYECKUX

BEIIIECTB;



. XapaKTepU30BaTh (PU3MUECKUE W XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

. ONPENENATh MPUHAAJICKHOCTh BEHIECTB K OINPEACICHHOMY KIAcCy
COCJIMHCHUM;

. COCTaBJISITH (DOPMYJIBI HEOPraHUYECKUX COCIUHEHUNA W3YYEHHBIX
KJIACCOB;

. IPOBOJUTH  OMBITHI, MOATBEPKJAIOIINE XUMHYECKHE CBOMCTBA
M3YYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEICCTB;

. pacmo3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KHUCJIOT M IIEJIOYeH IO
W3MEHEHUIO OKPACKH WHIUKATOPA,;

. XapaKTEPU30BaTh B3aMMOCBSI3b MEXKIYy KilacCaMH HEOPTaHUYECKHX
COCIUHCHUM;

. packpeiBath cMbIci [lepuoanueckoro 3akona .M. Mennaeneena;

. OOBSACHATh (U3UUECKUN CMBICT aTOMHOIO (TMOPSIKOBOTO) HOMEpa

XUMHYECKOTO 3JIEMEHTA, HOMEPOB TPYINbI M NEPHUOJIa B IEPUOJUUECKON CUCTEME
JI.1. Menneneena;

° O0OBSACHATH 3dKOHOMCPHOCTH HU3MCHCHHUA CTPOCHHA ATOMOB, CBOMCTB
9JICMCHTOB B IIPCACiIaX MAJIbIX IICPHUOJ0B U I'NTaBHBIX ITOATPYIIII;
. XapaKTCPU30BaATh XUMHUYCCKUC 3JICMCHTBI (OT BOJOpOda o0 KEU'ILHI/IH)

Ha OCHOBE HX MNOJIOKEHHs B mnepuoaudeckon cucreme J[.M. MenneneeBa u
OCOOEHHOCTEM CTPOCHHUS X aTOMOB;

. COCTaBIISITh CXEMbl CTPOCHUS AaTOMOB TMeEpBeIX 20 3JI€MEHTOB
nepuoandeckon cucremsl .M. Menneneena;

. packpbIBaTh CMBICT MOHSITHA: «XUMHUYECKAs CBSI3bY,
«QIIEKTPOOTPULIATEIILHOCTDY;

. XapakTepu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBONCTB BEIIECTB OT
TUTA KPUCTAJUITMYECKON PEIIETKH;

. M300pakaTh CXEMbl CTPOCHUS MOJIEKYJ BEHIECTB, OOpa30BaHHBIX
pPa3HBIMHM BUJAMH XUMHUYECKUX CBSI3EH;

. ONPENEIATh CTENEHb OKUCICHUSI aTOMa AJIEMEHTA B COC/IMHEHUH;

. Ha3bIBATh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOMN peaKIlnu;

. KJIacCU(DUIIMPOBATH XUMUYECKHE PEAKIIUU TI0 PA3JIMYHBIM MPU3HAKAM;

. XapakTepu30BaTh B3aWMOCBSI3b MEXKAY COCTAaBOM, CTPOEHUEM U
CBOMCTBaMHU HEMETAJLJIOB;

. MPOBOAUTL OMNBITHI IO TIOJYYEHUIO, COOMPAHUI0O U U3YUYEHUIO
XUMHUUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YTIIEKUCIIOTO Ta3a, aMMHaKa,

. XapaKTepu30BaTh B3aWMOCBSI3b MEXKAY COCTAaBOM, CTPOCHUEM U
CBOMCTBAaMH METAJLJIOB;

. OIICHUBATh BIUSHHUE XUMHYECKOTO 3arpsi3HCHUST OKPY>KAIOIIEeH CpeJibl
Ha OpPraHu3M YE€JIOBEKa;

. TPaMOTHO O0paIIaThCsi C BEMIECTBAMU B TIOBCEAHEBHOM KU3HU

Y4yenuk MOJIYYHUT BO3MOKHOCTDb HAYYUTLCH:



U 8b1068U2AMb u npoeepsamb IKCnepumernmaibHo cunomesnvl o
XUMUYECKUX CBOUCMBAX geulecnme HA OCHose Ux cocmasa U CnmpoeHus, ux
cnocobrnocmu ecmynams 6 XumuuvecKue peakyuu, o xapakmepe u npodykmax
PA3TUUYHBIX XUMUYECKUX peam;uﬁ;

° xapakmepuzoeams eeujecmed no cocmaey, CmpoeHuro u C@OﬁCWl@ClM,
ycmaraeiaueamos I’lpl/l’-luHHO-CﬂeaCWlBQHHble C6A3U M@chay OaHHbIMU
xapakmepucmuxkamu eeujecmed,

° cocmaeyiAiimob MOJNEKYIIAAPpHblE YPABHEHUA,

° cocmaeiiAamo YpasHerusA peam;uzl, coomeemcmeaeyrouiux

nocne008amelbHoOCmu npe@pamenuﬁ HeopecaHudecKkux eewecme pas3iudHnblx
Kiaccoe,

. 8b108UCAMb U NPOBEPSMb  IKCNEPUMEHMANbHO — 2UNOMmMe3bl O
pe3yibmamax  8030€lcmeusl pa3iudHblX (AKmopos HA U3MEHeHUue CKOPOCmu
XUMUYECKOU pearyuu,

. UCNONb308aMb  Npuobpemennvie  3HAHUA Ol IKOJOSUYECKU
2PAMOMHO20 NOBeOeHUsl 8 OKpYcaloujell cpeoe;

. UCNONIL308aMb  NpUOOpemenHvlie  KIouegble KOMHEmeHYuu npu

BbINOJIHEHUU nNpoeKkmos U yq€6HO'I/lCCJZ€aOGCZm€JZbCKZ/DC 3a0ay  no U3y4eHUuro
ceoﬁcme, cnocobos NoJIy4erHus u pacnosHasarusl eeuiecme,

. 00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBAX U XUMUUECKUX
npoyeccax;

. KpUmu4ecku  OMHOCUMbCA K NCEBOOHAYYHOU  UH@oOpMayuu,
He00bpoCo8eCcmMHOI peKiame 8 CPpeoCmB8ax Macco8ol UHpopmayuu;

. oco3Haeamv 3HAUeHUe MeopPemudecKux 3HAHUll no Xumuu Ol
NPAKMUYECKOU 0esimeNbHOCU Yel08eKd,

. cozoasamb  MoOeiu U cxembl Ol peueHus:  YYeOHuIX U

NO3HABAMENLHBIX 3A0a4, NOHUMAMb He0OX00UMOCMb COONOO0eHUsT NPeONnUCAHUL,
npeonazaemvix 8 UHCMPYKYUSIX N0 UCHOJb308AHUIO JIeKAPCME, CPeoCcme Oblmosoll
Xumuu u op.

Copnep:xanue y4e0OHOI0 npeaMeTa:

B cucreme ecrecTBeHHOHAy4yHOro o0Opa3oBaHUsA XUMHUS KaK Y4eOHBIH
MpPEeAMET 3aHUMAeT BaKHOE MECTO B TIO3HAHUHU 3aKOHOB MPHUPOILI, HOPMHPOBAHUN
HAayYHOW KapTHHBI MHPA, CO3IaHUA OCHOBBI XUMHUYCCKHUX 3HAHUH, HEOOXOIMMBIX
JUTSL TIOBCETHEBHOW >KM3HU, HABBIKOB 3J0POBOTO M OE€30IIaCHOTO IS YesIoBeKa U
OKpYXalolel ero cpeanpl o0pas3a JKW3HH, a TaKKe B BOCIUTAHUH JKOJOTHUYCCKOU
KYJbTYPBI.

YcrmemHocTh WM3Y4YeHUsS XHWMHH CBsI3aHA C  OBJAJACHHUEM XHUMHUYECKHM
S3BIKOM, COOJIOJIEHUEM TMpaBWwi Oe30MacHOM paboOThl TPU  BHITIOJHCHUU
XUMHUYECKOTO AKCIIEPUMEHTa, OCO3HAHMEM MHOTOYHCIICHHBIX CBSI3€M XUMHUU C
JPYTUMU TIPEIMETaMH IIKOJBLHOTO Kypca.



[Iporpamma BkJIOYaeT B ceOs OCHOBBI HEOPTraHWYECKOW XuUMuHU. [ J1aBHOM
ujieel mporpaMMsbl SIBJISIETCS CO3/jaHuE 0A30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUMN IO
XUMUH, BRIPAXKEHHBIX B (DOpME, COOTBETCTBYIOIEH BO3PACTY O0YUaAOIIUXCS.

B comepkanum HaHHOTO Kypca MPEACTABIEHbI OCHOBOIOJArarolue
XUMUYECKUE TEOPETUUECKUE 3HAHUS, BKIIFOUAIOIIME U3YYEHUE COCTAaBA U CTPOCHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOWMCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIIECIOBAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX IMPEBPAILCHUN U IMyTen
YIOpPaBJICHUSI UMU B LIEJIAX MTOTYUYEHHS BEUIECTB U MAaTEPUAIIOB.

TeopeTdecKkyl0 OCHOBY H3Yy4YE€HUSI HEOPTraHMYECKONW XHUMHHU COCTaBIISIET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommueckmii 3akon JI.MI. MenneneeBa c¢
KpPaTKUMH CBEJICHUSIMH O CTPOCHUM aToOMa, BHUJIaX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIUi.

B wusydenuum Kypca 3HayuTEIbHAs pPOJb OTBOAUTCS XUMHUYECKOMY
HKCIIEPUMEHTY: TPOBEJICHUIO MPAKTUYECKUX M JIA0OPATOPHBIX padOT, OMHCAHUIO
pe3yibTaTOB YYEHUYECKOTO OKCIIEPUMEHTa, COOJIOJICHUIO HOPM U TIPaBUII
6e3omacHoi paboThl B XUMHUYECKOM Tab0paTOpHHu.

Peanuzanus gaHHOM mporpaMMmbl B TIpolecce OOydYeHHS TMO3BOJIUT
OOy4YarONIMMCSl YCBOUTH KITIOYEBBIE XUMUYECKHE KOMIETEHIIMU U TOHSITH POJIb U
3HAYEHUE XUMUU CPEAU APYTUX HAYK O MPUPOJE.

N3yuenue npenMera «XuMHUsS» B 4acTH (POPMUPOBAHUS Y OOYyHAIOIIMXCS
HAy4YHOI'O MHUPOBO33PEHMS, OCBOEHUS OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE,
U3MEpPEHUEe,  DKCIEPUMEHT, MOJICIMPOBAHUE), OCBOCHHUSA  MPAKTHYECKOIO
NPUMEHECHUS HAy4YHBIX 3HAHUH OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C
npeameramu:  «buonorusiy,  «l'eorpadusi»n, «Mctopusi», «JluTepatypay,
«Marematukay, « OCHOBBI O€30MMaCHOCTH KU3HEJAEATCIbHOCTIY, «PYyCCKU A3BIKY,
«Dusznkay, « IKOJOTUS.

IlepBonayajbHbIe XUMUUYECKHE TOHATHA(20 1)

[Ipenmer xumuu. Tena u eewecmsea. OcHOBHblE MemOObl NO3HAHUA:
HabaoeHue, uzmepenue, sxcnepumerm. OU3NYECKUE U XUMHUYECKUE SIBJICHUA.
Uucteie BemectBa U cMmecu. CrocoObl pasneneHusi cmeceid. Atom. Mornekyna.
XUMHUYECKUM 2JIEMEHT. 3HAKW XUMMYECKMX 3JIeMEHTOB. IIpocThie M CIIOKHBIE
BellleCTBA. BalleHTHOCTb. 3aKOH nocmosincmea cocmasa eewjecmeq. XUMUUECKUE
dbopmynbl. Uuaekcsl. OTHOCHTENbHAS aTOMHAs U MOJIKYJIIpHas Macchbl. MaccoBast
JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU. 3aKOH COXPAHECHMSI MAacChl BEIIIECTB.
Xumunyeckue ypaBHeHus. Koadduimentsl. YCIoBUS W NPU3HAKU MPOTEKAHUS
XAMUYECKUX peakunii. MoJib — eqMHUIA KOJIMYECTBA BelecTBa. MossipHas macca.

Kucaopoa(s uv).

Kucnopon — xumuueckuil 3ieMeHT M TpocToe BeuectBo. O3on. Cocmas
6030yxa. Puznueckrue M XUMHYECKHME CBoWcTBa Kuciopoaa. Ilomyuenue wu
npUMEHeHue Kucaopona. Tennogou agpgpexm xumuueckux peaxyuti. Ilonamue 06
9K30- U IHOOMEPMUUECKUX PEaAKYUSIX.

Boaopoa(3 1)



Bonmopon — XMMHYECKMU AJEMEHT M IPOCTOE BemecTBo. dusznueckue u
XUMUYECKUE CBOMCTBaA BOZOPOJA. [Tonyuenue BOJOpOJA B
naboparopuu. [lonyuenue 6o0opooa 6 npomvluiieHnocmu. lIIpumenenue sooopooa.
3akoH ABoraapo. MonspHblii 00beM ra3oB. KayecTBeHHbIE peaklMM Ha
razoo0OpasHbie BemiecTBa . OOBbEMHBIE OTHOIIEHUS Ta30B MPU XUMHUYECKHUX
peaKuusXx.

Boaa. PactBopbi(4 1)

Booa 6 npupooe. Kpyzosopom 600b1 6 npupooe. Quzuueckue u xumuieckue
ceolicmea 600bl. PacTBOpBI. Pacmeopumocms eewgecmé 6 6o0e. KoHueHTpanus
pacTBOpoB. MaccoBasi 10Ji1 paCTBOPEHHOI'O BEIIECTBA B PaCTBOPE.

KosnyecTBeHHbIE OTHOLIEHHSI B XUMHUHU(6 1)

KonuuectBoBemectBa. Monb. MonsipHas macca. 3akoH  ABOrajapo
MoutsipHbIil 00BEM Ta30B.

OcHOBHBIE KJIACCHI HEOPraHN4YeCKUX coeqnHenunii(12 4)

Oxcunpl.  Krnaccudukamus.  Homenknarypa. Qusuueckue  cgolicmea
okcu0os. XUMUYECKUE  CBOMCTBA  OKCUMIOB. [lonyueHue  u  npumeHeHue
oxcuoos. OcHoBanusi. Knaccuduxanus. Homenknarypa. Quszuueckue ceoticmsa
ocnoganuti. Ilonyyenue ochosanuti. XMMAYECKUE CBOMCTBA OCHOBaHMU. Peakius
HedTpanmzamuu.  Kucnotel.  Knaccuduxanus.  Homenknatypa. Qusuueckue
ceoucmea kuciom.llonyuenue u npumenenue xuciom. XUMAYECKUE CBOICTBA
kuciot. Uunukatopsl. 3MeHEeHHEe OKpacKu MHAUKATOPOB B PA3JIMUHBIX Cpeaax.
Conu. Knaccuduxanus. Homenknarypa. Quzuueckue ceoticmea coneti. llonyuenue
u npumenenue coiel. XUMAYECKUE CBOMCTBA COyiel. | eHeTHYECKass CBA3b MEKIY
KJIACCAMHU HEOPTraHWYECKUX COeTUHEHUU. [Ipobrema 6e30nacnozo ucnonb3o8anus
geujecmes U XUMU4eCKUx peaxkyuil 8 no8CeOHesHou JHcusHu. Tokcuunvle, 2oproyue u
83pbleoONnacHvle gewlecmea. bveimoeas xumuueckas 2pamomHoCcme.

Crtpoenne aroma. Ilepuoanueckmnii 3aKOH M NEPHOAUYECKAs] CHCTEMA
xuMuueckux 3jeMmenToB .. MenaeseeBa(s 1)

Crtpoenue atoma: sa1po, dHEpreTudeckuil ypoBeHb. Cocmag siopa amoma:
npomonsl, Heumpouvl. Hzomonwi. Ilepuoguueckuii 3akon .M. Menaeneena.
[Tepnoanueckas cucrema xumMudeckux siemeHToB .M. MenneneeBa. @uznueckuit
CMBICII aTOMHOTO (TIOPSAKOBOTO) HOMEpPAa XUMUYECKOTO JIEMEHTa, HOMEpa TPYIIIbI
U MepUoJa MepuogudYecKon cucteMbl. CTpOE€HHE YHEPTETUUECKUX YPOBHEN aTOMOB
nepBbIx 20 XMMHUYECKUX JJIEMEHTOB Iepuoandeckor cucremsl .M. Menaeneesa.
3aKOHOMEpPHOCTH HM3MEHEHHUs CBOWCTB aTOMOB XHUMHYECKHX OJJIEMEHTOB U HX
COCIMHEHUM HAa OCHOBE IMOJIOKEHUS B niepuoanyeckou cucreme .M. Menaeneena
U cTpoeHus aroma. 3Haduenue [lepuognueckoro 3akona /.M. Menzaeneena.

Crpoenue BemecTB. Xummnieckasi CBA3b(7 1)

InekmpoompuyamenbHOCMb AMoMo8 Xumuyeckux snemenmos. KopaneHTHas
XUMUYECKasl CBS3b: HEMOJSIPHAS U ToJsIpHAast. [lonamue 0 6000pOOHOU C83U U ee
GIUAHUU HA hu3uyecKue ceolcmea eewjecms Ha npumepe 600vl. IoHHas CBS3b.
Mertannuueckast ~ CBSI3b. Tunbl  KpUCMALIUYECKUX — peuwemox  (amomHas,



MONeKVIAPHAs, UOHHAS, Memaniudeckas). 3asucumocms @uauueckux ceolicma
geujecma om muna KpUCmaiiuyeckol peuemru.
®opma opraHu3anuu y4eOHbIX 3aHATHI 10 XUMHHU B 8 Ki1acce:
(poHTaANIbHAS, MHAMBUAYAJIbHAS, TPYyNIIOBasi (MapHasi, KOONEPATHBHO-
rpynnosasi, 1u¢QepeHIupPOBaHHO-TPYNIIOBAsI, HHANBHUAYAJIbHO-TPYNIIOBAas).
dopMa opraHmzanuu 00y4YeHHUs MpeanoyiaraeT pa3HOOOpa3HbId BH]
y4e€OHOT0 3aHIATHS: YPOK, TPAKTUKYM.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KU, KaJIbLUUs U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuysa XuMA4ecKUX peakiuii Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIOBOMY 3(PdeKTy, o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH xXuUMUYecKoW peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHUSL.

OKHUCIUTETFHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBneHnue ypaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKIMA C  HCHOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annonel. MexaHusm aucconManuv BEUIECTB C Pa3JIMYHBIMU BUIAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U CIa0ble dJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHbIE M COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,



OCHOBaHMH W coJllel B CBETE€ MPEACTAaBICHUNH OO0 AIEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M amMmasa), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOPOB BEHIECTB, MpoLEcca AUCCOLNUALMMA KHUCIOT, WIEIOYEed U  COJIeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakludid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakuuu pas3jioKEeHUs], COCIMHEHUs ), pacliO3HaBaHUE HEOPraHMYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNeHU OKucieHud. CTpoeHne U (pU3MYEecCKUue CBOICTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHUYECKHME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHeHHe. [lericTBue
XJIOpa U XJOpPOBOJOpPOJA HAa OpraHW3M 4YeJjoBeKa. BakHeilmme XJIOpUAbl U KX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMHUYeCKue CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (PU3MUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMH cepbl (KHCIOTHBIE JIOKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMenenre. Colu aMMOHUS,



X QU3NYECKUEe U XUMUIECKHAE CBOWMCTBA, MpUMEeHEeHNE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHHe OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
atoTponHbie Moaudukammu (ochopa, GU3MUIECKUE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3nIeCKue 1 XUMHUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIIMK, PACIPOCTPAaHCHHUE B TpHUpPOAE, (PU3NUSCKHE U XUMHUYCCKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza rinoOaJbHOTO TMOTEIMJIEHUS KIWMaTa, MHMapHUKOBBIMA
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KHUpaX, Oelkax, yrieBojax — U uX
polli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMmHHsi B mpupone. OOmue mnpeacraBiieHus 00
okcune kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpAKAIOINE (PU3NUYECKHE U XHUMHYECKHE CBONCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C



oOpazuamMu  ceppl M €€ COeOUHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IO JAeWCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3Yy4€HUE XHMHYECKHX CBOMCTB
pa30aBIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON Peakuy Ha CyJb(aT-
VMOH U HaOJIOJEHHE IMpHU3HAKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMH a30Ta, (ochopa W uX coenWHEHUN (BO3ZMOXKHO HCIOJIB30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pAaclo3HAaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocpaT-uOH U HU3y4YEHHE NPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCHCTBIUE KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEeNnen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MIPOTHBOTasa, MOJIy4eHHe, COOMpaHHe, pacliO3HAaBaHUE U H3YUYECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuid Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYEHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM TPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelune HeMeTauIbl U UX COCIMHEHUSD.

MeTtasiibl U X COCAUHEHUSA

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHToB . N.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtamudeckas CBsA3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemeTKa.  JJIEKTPOXMMUYECKHH  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CriaBbl (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilesnounbie MeTauibl: nosoKeHue B [leproanueckoi cucTeMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). Okcunbl u
TUAPOKCUIBl HATpusi M Kanusd. [IpumMeHeHHe MIEeNOYHBIX METALUIOB U HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoie. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseilmmne coenuHEHWs Kaiabuus (OKCUZ, TUAPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AmmoMUHUIA: TIoJIokeHUe B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHUE aroma, HaxOXJIeHUEe B npupone. dusznueckue u



XMMHUYECKHE CBOMCTBA alOMUHUA. AM(POTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHUIA
AITFOMUHUS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aToMma, HaxoXaeHHEe B mpupone. dusmyeckue u
XMUMHYECKHE CBOMCTBa kene3a. OKcuabl, ruipokcuabl U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMM METaUIOB M CIUIaBOB, WX (PU3NYECKUMU
CBOMCTBAMM, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOAEHCTBUS OKCHJA
KaJIbLIMSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAHWE  BUJCOMATEPHANIOB), MPHU3HAKOB  NPOTEKAHUs
KAUECTBEHHBIX PEaKIMii Ha MOHBI: Mar"usi, KaJbLMs, aJlOMHUHHS, LIUHKA, XKeje3a
(1) u xene3a (1), mequ (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kaldusl W Kaiublusad (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB T'MJIPOKCUAA ATFOMUHUS
Y TUIPOKCH/IA IMHKA, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJUIbl U UX COCTUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHITHM, SIBISIOIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.



®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TONBbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsjl, MPOBOJHHKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOsIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTATIINYECKAs
pemeéTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPATBHBIC
yI00pEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOIIaeMble, TOIUIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTP K  CaMOOOpa30BaHUIO, IMPOEKTHOM U  HUCCIEN0BAaTENIbCKOU
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCJIEICTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMaHUE LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel WX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOcCyXJaemMol  TeMbl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU ACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JCWCTBUM NIPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crnenupudecKkue s TpeAMETHOW oOmactu  «XuMus», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000O0IIeHUEe, CUCTeMaTU3aluio, Kiaccudukaluto,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOW MAacCOBOW J0JIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

Xumus. 8 kiaacc (68 qacos)

[ara Koa-Bo | U3 Hux
Ne m/m Tema ypoka 4acoB
IMn. | daxr KOHTP NMPaKT
Tema 1. [lepBoHauaibHble XUuMU4eckue nousitus ( 204.)
11 [Ipenmer xumus. BemecTsa u ux cBocTBa. BBOAHBIN HHCTPYKTAX IO 1
' T/0 B KAOMHETE XUMHH.

Mertoab! noznanust xumuu. [TP Nel. IIpremsr Ge30macHol paboThI € 1

1.2 obopynoBanueM u BemiectBaMu. CtpoeHue miameHu. MHCTpykTax no

Tb

1.3 YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHrs CMECeH. 1
14 ITP Ne2. Ouucrka 3arpsi3HeHHOM noBapeHHol conu. MucTpykrax no Th 1
15 Ouznyeckue U XUMHUYECKHE SBIEHUS. XUMHUECKUE PEaKIIHH. 1
1.6 ATOMBI, MOJIEKYJIbI, HOHBI. 1
1.7 BemectBa u ux crpoenue. 1
1.8 XUMHYECKUE DIICMCHTEHL. 1
1.9 OTHOCHTEIbHAS aTOMHAs Macca XMMHYECKUX 3JIEMEHTOB. 1
1.10 3HaKM XUMHAYECKHUX DJIEMEHTOB 1
1.11 3aKOH MOCTOSHCTBA cOCcTaBa. XUMHU4eckas popmyra. 1
1.12 Xumunyeckue Gopmyibl. OTHOCHTENbHAS. MOJIEKYJISIPHAS Macca. 1
1.13 MaccoBas 107151 2JIeMeHTa. 1




1.14

BaneHTtHOCTD.

1.15 CocraBieHrne XUuMUYECKUX (HOPMYII.
1.16 ATOMHO-MOJIEKYJISIPHOE YUY€HHE. 3aKOH COXPAaHEHHUS MACCHI.
1.17 XWMHYECKUE YPABHCHHSI.
1.18 THUIbI XUMUYECKHUX PEAKIIUMH.
1.19 O06001IeHre U cucTeMaTU3aIKs 3HAaHUN 110 TEME.
120 KontpoabsHnas pa6ora no teme «llepBoHayanbHble XUMUYECKUE
' TIOHSATHS.
Tema 2. Kuciopoa. I'openue. (5 yacos)
2.1 Kucnopon, oOmas xapakTepucTHKa, HaX0XKICHUE U TIOJTyUYCHHUE.
29 Csoiicta kucnopoga. IIP Ne3. [Tonyuenue u cBoiicTBa KUCIOPOJA.
' Nucrpykrax no Th
2.3 [Tpumenenue. KpyroBopot kuciaopoaa B mpupo/ie.
2.4 O30H. AnoTponus KACI0poJa.
2.5 Boznyx u ero cocras.
Tema 3. Bogopon. (3 yaca)
3.1 Bomopon, o6mias xapakTepucTuka, HaX0XJACHUE U MOJTydeHHe.
32 CsoiicTBa u npumeHenue Bogoposa. I1P Ne4. [lonyuenne Bonopozaa u
' nccneaoBanue ero cBoucTs. MHcTpykTax no Th
3.3 AJMUHHUCTpaTUBHAs KOHTpOJIbHAs padoTa 3a 1 momyrozue.

Tema 4. Boga. PacTtBopsbl. (4 yaca)




4.1 AHanu3 KOHTPOJIbHOM paboThl.CBOMCTBA U IPUMEHEHUE BOJIBI. 1
4.2 Bona — pactBopurens. PacTBopsi. 1
4.3 MaccoBas 710711 paCTBOPEHHOTO BEIIECTBA. 1
4.4 [TP Ne5. IlpuroroBieHue pacTBopa ¢ ONpeIeICHHON MacCOBOM J0JIei 1
' pactBopeHHOro BemiecTBa (conu). Macrpykrax no Th
Tema 5.KosmuyecTBeHHbIE OTHOIIEHUS] B XUMHHU.(6 4acoB)
5.1 KommuectBo BemectBa. Mounb. Moisipaas Mmacca 1
5.2 Pemenwne 3amay. 1
5.3 3akoH ABorajpo. MoJsipHbIil 00beM ra3os. 1
5.4 OOBbeMHBIE OTHOIIICHHS TA30B. 1
55 O00011IeHIE U CUCTEMATH3AIU 3HAHUI. 1
56 KonTponbHas pabota no Temam «Boma. PactBopbi», «KonuduecTBeHHbIE 1
' OTHOILICHUS B XUMHUW.
Tema 6. Baxkneiinmme Kiaccbl HeOpranm4eckKux coequHenuii (12 yacon)
6.1 AHanu3 KOHTPOJIbHOM paboThl. OKCHIBI 1
6.2 Oxcuabl 1
6.3 Ianpoxcuabl. OcHOBaHUS. 1
6.4 XUMHUYECKHEe CBOMCTBA OCHOBAHHM U aM(OTEPHBIX THIPOKCUIOB. 1
6.5 Kucnorsr. 1
6.6 XUMUYECKUE CBOMCTBA KHCIOT. 1




6.7

Comn

6.8 XHUMHYECKUE CBOMCTBA COJICH
6.9 I'eneTnueckas cBsi3b HEOPraHUYECKUX COSAMHEHHM
6.10 IIP Ne6. Penienue skcnepuMeHTaNIbHBIX 3aJ1a4 10 Teme «BakHeime

' KJIaCChl HEOPraHUYECKUX coenHeHn». MucTpykTaxk no Th
6.11 O06o001eHre u cucTeMaTu3aIys 3HaHUN.
6.12 KonTtpouabHas padora o teme «OCHOBHBIE KJIACChl HEOPTAHUYECKUX

' COCIMHEHUI»

Tema 7. Ilepuoanueckuii 3aK0H U cTpoeHne aToma (5 4acoB)

71 Amnanu3 KOHTpoJbHOH paboTsl. Kiaccudukanms XuMmuaeckux

' aneMenToB. [ICXD.
7.2 [leproguueckuii 3aKoH.
7.2 Crtpoenue aToma.
7.4 Pacrnipenenenuie 31eKTPOHOB 10 YPHEPTETUYECKUM YPOBHSIM.
7.5 3HaYeHNE MEPUOUIECKOTO 3aKOHA

Tema 8. CTpoeHnne BemecTtBa 1 XumMuieckas cBs3b (7 4.)

8.1 DIEKTPOOTPUIIATEIIEHOCTD.
8.2 XuUMHYecKas CBS3h: HOHHAS U METaJUTHYECKast
8.3 KoBasieHTHast xumMHuueckas CBs3b.
8.4 CreneHb OKUCIICHHS.
8.5 Ypok- yrpaxHeHuHe.




8.6 O06o0mieHne 1 cucTeMaTu3aIus 3HaHU . 1
8.7 KonTtpoJabHnas padora o remam «llepuoandeckuii 3aK0H U CTPOEHUE 1 1
' aToMay, «CTpoeHue BelecTB. XUMUYECKasl CBSI3b»
Tema 9. [loBTOpenune u 00001meHne 3HAHUI(6 4.)
91 AHanu3 KOHTposIbHOH padoThl. [ToBTOpeHME TeMsbl «llepBoHavanbHbIe 1
' XUMHUYECKHE TOHATHUS
92 IToBropenue tem « Kucnopon. I'openue», «Bonopon», «Bona. 1
' PactBopbI»
9.3 [ToBTOpeHue TeMbl «KonuecTBEHHbIE OTHOIIECHUS B XUMUI 1
94 [ToBTOpenue Tembl «BaKHEHIINE KJIACCHI HEOPTaHUYECKUX 1
) COCTUHEHUN)»
9.5 Hrorosasi koHTpoJIbHaAsI padoTa. 1 1
9.6 AHanu3 KOHTPOJIBbHOI paboThI. 1
Hroro: 68 3 3
9 KIIACC
Ne | HammeHoBaHMe pa3/iesioB U TeM KoJuunyecTBo yacoB JyekTpoHHbIe (IU(PPOBLIE)
/I | IPOrpaMMal Bcero | Konrpoabn | [IpakTuueckue | 00pasoBaTebHbIe pecypehbl
ble padoThl | padoThI
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHe PeaKINH
1.1 | [ToBTOpeHue u yriaydieHne 3HaHui 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/eiioB Kypca 8 kiacca
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
peakuui
1.3 | DnekTponuTHYEcKast AUCCOIAAITHSI. 8 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

XVMMHYECKUE PEAKIIUH B PACTBOPAX



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

Nroro no pazgeny

17

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUSA

2.1 | O0mas xapakTepucTuKa XUMUUYECKHUX 4 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynnel. ["asiorensl
2.2 | O0mas xapakKTepucTuKa XUMUYECKHUX 6 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
aneMeHToB VIA-rpynnsl. Cepa u eé
COEJIMHEHUS
2.3 | O0mias xapakKTepUCTHKA XUMUYECKUX 7 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
anemeHToB VA-rpynmsl. A30T, pochop u ux
COCIIMHEHUS
2.4 | O0mas xapaKTepUCTHKA XUMUYECKUX 8 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUI U UX COCAMHEHUS
Htoro no pazneny 25
Pa3nes 3. MeTasjibl M HX COeIMHEHUS
3.1 | OOuue cBOMCTBA METAIIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 | BaxkHelinye MeTauIbl U UX COCIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 | Bemectsa u MaTepuaiIbl B JKH3HU YeIOBEKA 3 | Bu6nuotexka 1IOK https://m.edsoo.ru/7f41a636
WToro no pazneny 3
PesepBHOE Bpemst 3 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

9 KIIACC
Ne | Tema ypoka KoJsunyecTBo 4acoB JJIeKTPOHHbIE
n/n Bcero | KonTpoabhnble | IIpakTuyeckue | nugposeie
padoTbl padoTbI o0pa3oBaTe/bHbIE
pecypcsl
1 Ilepuonnueckuii 3akoH. Ilepuonuueckas cucrema XUuMHUECKUX 1 bubnuoreka [IOK
anemenToB J[. . Menneneena https://m.edsoo.ru/00adb59
2 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XUMUYECKUX 1 bubnmnoreka [JOK
2JIEMEHTOB MEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HCOPraHUIECKUX BEIIECTB 1 bubnuorexa [JOK
https://m.edso00.ru/00adb7e2
4 Bubl XMMUYECKOH CBSA3M U THUIIBI KPUCTAJUIMYECKUX PEHIETOK 1 bubnnorexa [JOK
https://m.edsoo.ru/00adbac6
5 KontponbHas padora Nel no teme «IloBropenue u yriyonenue 1 1
3HAaHWH OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
6 Knaccuukanus XuMU4ecKuxX peakiuii o pa3iIndyHbIM 1 bubnuoreka [IOK
MIpU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsiTne 0 ckopocTy XuMUYeckou peakuuu. llonstue o 1 bubnunorexa [JOK
TOMOTEHHBIX U F'€TEPOr€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
8 [TonsaTre 0 XUMHUYECKOM paBHOBECUH. DaKTOPBI, BIUAIOLIME HA 1 bubnuoreka [IOK
CKOPOCTh XUMHUYECKON PEAKLIMH U MTOJOKEHNE XUMMUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 | Teopus snexTponuTHUecKoil quccoruanuu. CUIbHBIE U Cl1a0ble 1 bubnuorexa [IOK
BIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 | MoHHble ypaBHEHUS peakiuit 1 bubnuorexa [IOK
https://m.edso00.ru/00add448
12 | XuMHUecKre CBOMCTBA KUCIOT M OCHOBAaHUI B CBETE 1 bu6mmorexa [IOK
MIpEJICTAaBICHUI 00 PIEKTPOIUTUYECKON TUCCOLIUAIIUU https://m.edsoo.ru/00add5d8
13 | XuMuueckue CBOMCTBA COJIeH B CBETE MPEACTaBICHUN 00 1 bu6mmoreka [IOK

BHGKTpOHHTH‘{eCKOﬁ JUCCOMaIn

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14 | [TonsiTHE O TUAPOIU3E CONCH bu6mmoreka [IOK
https://m.edso0o.ru/00add9d4
15 | O6oOmeHue u cucTeMaTu3alus 3HaHUH bu6mmoreka [IOK
https://m.edso0o.ru/00addd12
16 | IIpaktuyeckas padora Ne 1. «Pemienue skcriepuMeHTaIbHBIX bubmumoreka [IOK
337129 https://m.edsoo.ru/00addbfa
17 | KonrponbHas padora Ne2 o treme «NeKTpoIUTHYEeCKas bubmumoreka [IOK
Jucconuanus. XMMAYECKHe peakliMi B paCTBOPax» https://m.edsoo.ru/00addecO
18 | OOmiast xapaKTepUCTHUKA TaIOTEHOB. XMMHUYECKHE CBOMCTBA Ha bubnuorexa [JOK
MpUMeEpe XJIopa https://m.edsoo.ru/00addfe2
19 | Xioposomopoa. ConsiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, bubnuorexa [JOK
MOJIyYeHUE, NPUMEHEHUE https://m.edsoo.ru/00ade104
20 | IIpaktuueckas pabora Ne 2 o teme «llomydenue conssHOM bubnnorexa [HOK
KHCJIOTBI, U3y4€HUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 | BeluucieHus o ypaBHEHHSIM XUMUYECKUX PEAKIIHil, eciu bu6mmoreka [IOK
OJIMH W3 PEareHTOB JIaH B H30bITKE https://m.edso0.ru/00ade488
22 | O6mas xapakrepucTuka 31eMeHToB VIA-rpynmbl bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 | AnnotponHsle Moaudukanuu cepsl. Haxoxnenue cepol u eé bubnuoreka [IOK
COEJIMHEHMH B IpUpoe. XUMHUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBosopos, CTpoeHue, (pu3nYecKkre U XUMHUUECKHe CBOMCTBA bubnuoreka [IOK
https://m.edso00.ru/00ade802
25 | Okcuapl cepsl. CepHasi KHCIIOTa, (pU3HUYECKUE U XUMUYECKHE bubnnorexka [JOK
CBONCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
26 | XuMHYECKHE PEaKIIHH, JIeKAITUE B OCHOBE MPOMBIIIIEHHOTO bubnnoreka [JOK
croco0a MOTyYeHUsI CePHOM KUCTOThI. XHUMHUYECKOEe https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPY KaIoIEel cpeibl COETUHEHUSIMU CEPBI
27 | BpuucieHnue MaccoBOH J10JIM BBIXOJIa MPOAYKTa PEaKIUH bubnuoreka [IOK
https://m.edsoo.ru/00adec8a
28 | OOmias xapakTepuCTHKA 3IeMEHTOB V A-Tpymiibl. A30T, bubnuotexa [JOK
pacrpocTpaHeHHe B IpUpoe, PU3NUEcKue U XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 | AMMHaK, ero Gu3n4ecKrue 1 XMMUYECKHe CBOMCTBA, MOJTyYeHHE bub6nuorexa [IOK

U IPUMCHCHUC

https://m.edso0.ru/00adf004
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30 | IIpakTuueckas pabora Ne 3 mo teme «Ilonyuenne aMmmuaka, bubmuorexa [JOK
M3y4YEHUE €r0 CBOMCTB) https://m.eds00.ru/00adf180
31 | AzoTHas kucioTa, €€ GU3nYecKue 1 XUMHUIECKHEe CBONCTBA bubmuorexa [JOK
https://m.eds00.ru/00adf306
32 | Ucnonp30BaHWe HUTPATOB U COJICH aMMOHUS B KAUECTBE bubmuorexa [JOK
MUHEPAIBHBIX YA0OpeHHA. XMMHUECKOE 3arpsi3HEHUE https://m.edso00.ru/00adf518
OKpY’Karolllel cpeibl COeTMHEHUSIMU a30Ta
33 | docdop. Oxecup docdopa (V) u pocdopHas Kuciora, bubmuorexa [JOK
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA, MOJIyUYeHHE https://m.edsoo.ru/00adf68a
34 | Ucnonws3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX bubnnoreka [JOK
ynoOpeHuid. 3arpsisHeHre NPUPOJHOH cpenbl hocdaramu https://m.edsoo.ru/00adfc20
35 | Yraepon, pacnpocTpaHeHe B Ipupoe, pusndeckue u bubnnoreka [JOK
XMMHUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
36 | Okcunsl yriaepona, ux (pu3nveckre U XMMUYECKHEe CBOMCTRA. bu6mmoreka [IOK
Okosorndyeckue nNpo0IeMbl, CB3aHHbIE C OKCUIOM yIiepoja https://m.edsoo.ru/00adfebe
(Iv)
37 | YronbHas KUCIIOTA U €€ COH bubnuoteka [JOK
https://m.eds00.ru/00ae006¢c
38 | IIpaktnueckas padota Ne 4 o teme "IlonydyeHne yriekucioro bubnuoreka [IOK
ra3a. KauectBeHnHas peakius Ha kKapOoHaT-MOH" https://m.edsoo.ru/00ae027e
39 | IlepBoHauanbHbIe MOHATHS 00 OPraHMUECKUX BEIIECTBaX KaK O bubnuoreka [IOK
COEJIMHEHMSX YIiIepoJia https://m.edsoo.ru/00ae054e
40 | KpemHuii u ero coequHeHUs bubnuoreka [IOK
https://m.edso00.ru/00ae080a
41 | Ilpaktuueckas padota Ne 5. Perenue skcriepuMeHTaIbHBIX bubnnoreka [JOK
3ajJa4 1o teMe «BakHele HeMeTalIbl U X COCIUHEHUS https://m.edsoo.ru/00ae0bf2
42 | KonTponbpHas padoTa Ne3 o Teme «BaxkHeiine HeMeTauTbl 1 bubnnoreka [JOK
UX COCIIMHEHHUS» https://m.edso00.ru/00ae0e18
43 | OOmas XapakTepruCTHKa XUMUIECKUX HIIEMEHTOB — METAJLIOB. bubnuotexa [JOK
Merammueckas CBA3b U METAIUINYECKA KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKHe CBONCTBA METAJUIOB
44 | XuMu4ecKre CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN PSJT bub6nuorexa [IOK
HaIpsDKEHUH METaJUIOB https://m.eds00.ru/00ae1156
45 | O6mue cnoco6b! monydeHus MetauioB. CrutaBel. BeraucieHus bubmmoreka [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

10 YPaBHEHUSAM XUMHUYECKUX PEaKUi, €CIIU OJUH U3
pEareHTOB COJEPKUT MPUMECH

https://m.edso0.ru/00ael1156

46 | TloHaTHre 0 KOPPO3UH METAILIIOB bubmuorexa [JOK
https://m.edso0.ru/00ae1278
47 | lllenmoyHbie METAJLIBI bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
48 | Okcuasl ¥ THIPOKCH]IBI HATPHS U KaTUs bubnmoreka [JOK
https://m.edso0.ru/00ae14b2
49 | lllenoyHo3emMenbHBIC METAILIbI — KAJIbLHK U MarHui bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8
50 | Baxueiimme coeqMHEHNUA KaIbIUAA bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
51 | O6oOI1IeHKe U CUCTeMAaTH3alUs 3SHAaHUI
52 | XKe&cTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHUS bu6mmoreka [IOK
https://m.edso00.ru/00ae1886
53 | IIpakTtuueckas pabota Ne 6 o teme "YKEcTKOCTh BOJIBI U bubnnoreka [JOK
METO/]Ibl €€ yCTpaHeHUs" https://m.edso0o.ru/00aelae8
54 | AmoMuHUI bubnuotexa [JOK
https://m.edso0.ru/00aelc64
55 | AM{QoTepHbIe CBOMCTBA OKCH/IA U THUIPOKCUIA bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKemeso bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86
57 | Oxcumsl, rumpokcusl u conn sxenesa (1) u xenesa (111) bubnunorexa [JOK
https://m.edso0.ru/00ae35e6
58 | O6oO0IIeHre U cHCTeMaTH3alUs 3SHAaHUI
59 | IIpaktuueckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a7a4 o TeMe «BaxHelme MeTauibl ¥ UX COEIUHEHUS) https://m.edsoo.ru/00ae3de8
60 | BeruucieHus no ypaBHEHUSIM XUMHUECKUX PEaKLUH, eclu bubnuoreka [IOK
OJIMH U3 PEareHTOB JaH B U30BITKE WM COJEPKUT MPUMECH. https://m.edsoo.ru/00ael750
Brruncnenns MaccoBoil 1011 BBIXOJa MPOYKTa peaKiuu
61 | OOoOIeHre U CHCTeMaTH3alUs 3SHAaHUI
62 | KonrponbsHas pabota Ned mo teme «BakHel1rie METaITbl U UX
COCJTMHCHHUS
63 | BemecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HU YEJIOBEKA bu6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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

https://m.edso0.ru/00ae3f50

64 | Xumudeckoe 3arps3HEHIE OKPYKAIOIICH CpeIbl 1 bubnmoreka [JOK
https://m.eds00.ru/00ae4270
65 | Poap XxuMuM B pelIeHUH SKOJIOTUUECKHUX MPoOIeM 1 bubmuorexa [JOK
https://m.eds00.ru/00ae4270
66 | PesepBHbIil ypok. OO00IICHHE M CHCTEMAaTH3allUs 3HAHUH 1 bubmuorexa [JOK
https://m.edso00.ru/00ae0dOa
67 | PezepBHblit ypok. O000IIEHNE 1 CUCTEMAaTH3aIsl 3HAHUI 1 bubmumoreka [IOK
https://m.edsoo.ru/00adb33c
68 | PesepBHblii ypok. O000IIEHNE 1 CUCTEMATH3AIHS 3HAHU I 1 bubmmoreka [IOK
https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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