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OJITUCH d.1.0.

110 XUMHH

YpoBeHs 00pa3zoBaHus: OCHOBHOE 0011Ie€ 00pa30BaHIE

8-10 knacc (Il Bua, Bapuanrt 1)

KomuuectBo yacoB: 204 gyaca (2 yaca B HEJIEIIO)

VYyurens, xumun: ['onmuserr Aprem HukosaeBuu
KvnpssiieBa JIrommuina AHaTOJILEBHA

IIporpamma pa3paGoTaHa Ha ocCHOBe pa0odyeil mporpamma mo xumuu aiug 8-10
KJIaCCOB  OCHOBHOTO  oOmiero  oOpa3oBaHUS  CIEHMUAIBHOTO  (KOPPEKIIMOHHOTO)
oOpa3oBarenpHOr0 yupexkaeHus Il Buma m  pabodmx mporpamMm K TPEAMETHON JIMHUN
yuebnukoB O.C. I'abpuensna, U.I'. OctpoymoBa, C.A. CnaakoBa 8-9 kmaccel ( YueOHoe
nmocodue s 00meoopa3oBaTenbHbIX opranm3ainuii, cocraputenu O.C. T'abpuensH, C.A.
CnankoB, MockBa, «IIpocBemenuey, 2021r.).



HOACHUMTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo xmmmm i 8-10 kmaccoB (II Bum, Bapmant Il)ocHOBHOrO o00mIEro 00pa3oBaHUS
CHeMaTbHOr0 (KOPPEKIIMOHHOTO) obOpaszoBaTenbHOro yupexkaeHus |l Buma paspaborama Ha ocHOBe paboumx
nporpaMM K npeaMetHod nmHuM yueOHukoB O.C. I'abpuensua, U.I'. Octpoymona, C.A. CnaakoBa 8-9 kiacchel (
YuyebOHoe mocobue ams o01eoopazoBaTeNbHBIX opranu3anuii, coctaButenu O.C. I'adbpuensn, C.A. Cnaakos, Mocksa,
«IIpocsemenuey, 2021r.).

Pabouas mporpamma miast 8-10 kimaccoB mpeaycmaTpuBaeT oOydeHHe XUMHAHA B 00bEME 2 4acoB B HEJENI0, 68
4acoB 3a y4eOHBIH To U u3y4aercs 3 roja (B OTIUYMe OT 00I1e00pa3oBaTeIbHON IIKOJIBI, T/I€ Ha H3YYCHHUE TaHHOTO
MaTepuana OTBOJUTCS 2 TOa).

[Iporpamma mo xuMuu Ia€T MpeACTaBICHUE O LEIX, OOIIeH CTpaTeruu OOyYCHHS, BOCIIUTAHUS U Pa3BUTHS
0o0yJaroNMXcs CpeACTBAMU ydYeOHOTrO TMpEJMETa, YCTAaHABIMBACT O03aTCIbHOE TNPEIMETHOE COJIepiKaHUE,
MpeIyCMaTPUBACT PACIPECIICHUE €ro MO KJaccaM W CTPYKTypUPOBaHUE MO pa3jiesiaM M TeMaM IMPOrpaMMBI IO
XUMHH, OIpPEACSIeT KOJUYCCTBCHHBIE W KAYCCTBEHHBIC XAPAKTCPUCTHKU COACPKAHUSA, PEKOMEHIYEMYIO
MTOCIIEI0BATEIEHOCTD U3yUEHUSI XUMHH C YIETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH YIeOHOTO
Mpollecca, BO3PACTHBIX OCOOCHHOCTEW OOYYaIOIMXCs, OINpeaeseT BO3MOXHOCTH TpeAMETa I peau3arui
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeNbHOW IMPOTpaMMBI Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHs, a TaKke TpeOOBaHWN K pe3yibraraM OOydYeHHs] XMMHHM Ha ypOBHE IeJed W3y4eHUs TIpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATENFHOU JESITETFHOCTH 00YYArOIIErocs IO OCBOSHUIO YIEOHOTO COIepIKaHusl.

3HaHWE XUMUH CIYKUT OCHOBOW JJIsi (POPMHUPOBAHHUS MUPOBO33PEHHUST 00YUAIOIIETOCS, €T0 TIPECTABICHUH 0
MaTepHaJbHOM CIUHCTBE MHpa, BaXHYI0 pOJIb UrpaloT (opMHUpyeMble XHMHEH TPENCTaBICHUS O
B3aMMOIPEBPAIICHUAX SHEPIMH W 00 SBOJIIOIMU BEIIECTB B MPHUPOJAE, O IMYTAX PEIICHUS TII00ATBHBIX MPOOJIeM
YCTOHYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHCBOM, SHEPIeTHUYCCKOM, MHINEBOW M SKOJIOTMYECKONW OE30IacHOCTH,
po0JIeM 37IpaBOOXPAHCHUSI.

N3yuenne xummu:

e  CIIOCOOCTBYET peann3auy BO3MOKHOCTEH Uil caMOpa3BUTHA U OPMHUPOBAHHS KYJIbTYPbI TUYHOCTH,
e€ oOmelt 1 pyHKIIMOHATBLHON TPAMOTHOCTH;

e BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH OO0yUaromuXcs, HaBBIKOB
WX CaMOCTOATENBHON y4eOHOU AeSTeThbHOCTH, SKCIIEPUMEHTAIBHBIX M MCCIIEI0BATEIbCKIX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCHOHALHON e TeTbHOCTH;

e 3HAKOMHUT CO CHeNU()UKOH HAYYHOTO MBINUICHUS, 3aKJIaJBIBAET OCHOBBI IEIIOCTHOTO B3MIIAA Ha
€MHCTBO TIPHUPOJIBI U YEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHHUU €CTECTBEHHO-
HAy4YHOU TPAaMOTHOCTH O0YyYarOIIHXC;

e crnocoOCTBYyeT (POPMHUPOBAHHMIO I[EHHOCTHOI'O OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIa]] B 9KOJIOIHUECKOE 00pa3oBaHUe 00yIaOIUXCS.

JlaHHble HampaBJIeHUs B O0OYYCHHHM XMMUU OOCCIICUMBAIOTCS CHEIM(PUKON COJEpKaHUI YIeOHOrO MPEIMETa,
KOTOPBIN SABJISAETCS MMEJarori4ecky afanTHPOBaHHBIM OTpakeHHEM 0a30BOI HAyKH XMMHUHU Ha ONpPEeIEHHOM JTare eé
pa3BuTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO O0Iero oOpa3oBaHUsS OPUEHTHPOBAH Ha OCBOEHHE OOYYArOIIUMUCS
CUCTEMBI TIEpPBOHAYAIBHBIX MOHATUH XWMHHU, OCHOB HEOPTaHMUYECKOW XUMHHM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX
MOHSTUN OPraHUYEeCKOU XUMUHU.

CtpykTypa copepaHHs NPOTpaMMbl [0 XMMHH C(OPMHpOBaHA Ha OCHOBE CHUCTEMHOTO IOAXO0Ja K e&
n3ydeHnto. CojepkaHue CKJIAJBIBACTCS M3 CHUCTEMBI TOHSATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHUCTEMBI
MOHATHN 0 XUMHUYECKOU peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO MPHUHIIUITY ITOCIEI0BATEIBHOTO
Pa3BUTHUS 3HAHHI HA OCHOBE TEOPETUUYECKHX MPEACTABICHUI Pa3HOIO YPOBHSL:

— a@TOMHO-MOJICKYJISIDHOTO YUCHHU KaK OCHOBEI BCETO €CTCCTBO3HAHUSA,

— Ilepuoanueckoro 3axonHa J[. 1. MeneneeBa kKak OCHOBHOT'O 3aKOHA XUMMUU;

— YUCHHA O CTPOCHUHN aTOMa U XUMHUYECKOUN CBsI3U,

— IPEJCTABICHHUH 00 IMEKTPOJTUTHUECKOM JTUCCOIHAIINY BEIIECTB B PACTBOPAX.

TeopeTHuecKre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPHUYECKH MONYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCSA MOCJIEOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMTOJHSIS (DYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTHIESCKOTO MPUMEHEHUS U TIOTYYCHUS U3yJaeMbIX BEIIIESCTB.

OcBocHHME TPOTpPaMMBI IO XHUMHHU CIOCOOCTBYeT (DOPMUPOBAHUIO TMPEACTABICHHUSA O XUMHYCCKOH
COCTaBJIAIONICH HAyYHOW KApTUHBI MHpA B JIOTUKE €€ CUCTEMHOHN MPHUPOJIbI, [IECHHOCTHOTO OTHOIICHHS K HAYYHOMY
3HAHUIO M METOJIaM TO3HAaHUA B Hayke. M3yueHue XUMUu MPOUCXOIUT C MPHUBIICYCHUEM 3HAHUHN U3 paHee N3YYCHHBIX
yueOHbIX npeamMeToB: «OKpyskaromuid Mup», «buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.



HopmaTtuBHo-nnpaBoBasi 6a3a padoyeii mporpaMmbl:

OenepanbabIif 3aK0H 0T 29.12.2012r. Ne 273-D3 «O06 obpazoBanmu B Poccuiickoit Denepammm.

3akon KpacHomapckoro kpas ot 16.07.2013 N 2770-K3 «O6 oOpasoBanuu B KpacHomapckoM Kpae» (¢
M3MEHCHUSIMU H JIOTIOJTHEHHUSIMH ).

COopHUK MpUMEpPHBIX pabouynx mporpamMMm K npeaMeTHoi nuauu yueOHukoB O.C. 'abpuensna, N.I'. Octpoymosa,
C.A. CrnagkoBa OCHOBHOTO OOIIEro o0Opa3oBaHus 10 XMMHH a1 8-9 kmaccoB( VYueOHoe mocobue s
obmeobpaszoBarenbHbIX opranm3anuii, cocrapurenu O.C. I'abpuemsn, C.A. CrankoB, MockBa, «lIpocsemieHue»,
2021r.).

[Ipuka3 MunuctepcrBa mpocsemienns: Poccuiickoir @enepanun ot 22 mapta 2021 r. Nell15 «O0 yTBepxkaeHHN
[Nopsinka opranu3anuy U OCYIIECTBICHUS 00pa30BaTENbHON IESTEIBHOCTH MO0 OCHOBHBIM 00I1€00pa30BaTeIbHBIM
mporpaMmMaM — 00pa3oBaTeILHBEIM IPOrpaMMaM HavajbHOTO OOIIEro, OCHOBHOTO OOIIEro W CPETHETO OOIIero
00pazoBaHUIY.

[locraHoBNEeHNE TIIABHOTO TOCYNAapCTBEHHOro caHUTapHOro Bpada P® ot 28.09.2020 1.Ne28 «OO6 yTBepkaeHUH
canutapubix mpaBwi1 CII 2.4.3648-20 «CaHHTapHO-3MIUACMUONIOTHYECKIE TpeOOBaHUA K OpraHU3aIMsIM
BOCIIUTAHUSA ¥ 00YUCHHS, OT/AbIXA U 030POBICHHUS aeTeli u Moioaeku» (namee — CIT 2.4.3648 — 20).
denepanbHBIl  TIEpeYeHb Y4YeOHHMKOB, PEKOMEHIOBAHHBIX K HCHOJNB30BAaHUIO IPH PEANTH3alUul HWMCEIOIIUX
TOCYJapCTBEHHYIO aKKPEAMTAIMIO 00pa3oBaTENbHBIX MPOTPaMM OOIIEro, OCHOBHOTO OOIIET0, CpeJHEero oouiero
00pa3oBaHMsl OPraHU3aLUSIMH, OCYIIECTBIISIONIMMHU 00pa30BaTENbHYIO NESTEIbHOCTh, YTBEP)KICHHBIA MPHUKa30M
MunncrepctBa npocsemienus Poccuiickoit ®enepanuu ot 20.05.2020 Ne 254 (c uzmenenusimu ot 23.12. 2020 r.,
npukas Ne766).

«MHCTpYKLKS 1O 3aMOJIHEHUIO KJIACCHOTO KypHanay. [IpuHsaTa Ha 3acenanuu negarornyeckoro coseta. [IpoTokon
Ne4 o1 30.03.2017T.

«IlonoxxeHre o MPOBENECHUN MPOMEKYTOUHOHN aTTEeCTAllMM YYalIUXCS U OCYLIECTBICHHH TEKYILIETO0 KOHTPOJS MX
ycneBaeMocTuy. [IpuHATO Ha 3acelaHuy MEJaroruueckoro coBera, npotokod Neb ot 29.03.2019r.

«[lonoxenne o mopsiake pa3pabOTKM W YTBEPKACHUS 00pa3oBaTElIbHOM MpOrpamMMbl, pabouux MporpamMm
y4eOHBIX KypCOB MPEAMETOB, AUCHUILINH (MOIyNel), KaJeHIapHO-TEMaTHYECKOro IaHupoBanusy». [IpunsaTo Ha
3aCeJaHuU MEJaroruueckoro cosera, npotokoi Ned ot 30.03.2017r.

VYcras 'KOVY mkonsi-unrepnara r. Kpacuoaapa.



COIEPKAHUE ITPOI'PAMMBI
8 kaace
(2 gaca B Hememo: Bcero 68 )
HavanbHble NOHATHS U 3AKOHBI XUMHUH

Tena m BemecTBa. CBOICTBA BEmIECTB. DTATOHHBIC (H3MYECKHE CBOWCTBA BEIISCTB. Marepuaisl U
MarepuanoBeieHre. Poias XUMUW B JKU3HH COBpeMeHHOTro obmiecta. OTHOIIEHE 00IIecTBa K XUMHH: XeMO(IITHS
1 XeMo(oOusI.

Mertoasr m3ydenns xumuu. Habmogerne. Dxcniepumert. MoaenupoBanue. Monenn marepuaibHble H
3HAKOBBIE, UJIM CUMBOJIBHBIE.

l'azpr. JKunkoctu. TBEpaple BemiecTBa. B3anMHbIE NEpeXOApl MEXIY AarperaTHbIMU COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuManus) u AecyOoauManus, KOHACHCAUs U UCTIApEHUE, KPUCTAIIM3aLUs U [UIABJICHUE.

dusnyeckue sBiIeHHUA. YuCTble BellecTBa W CMecH. |'OMOreHHble U TreTeporeHHele cMecu. Cmecu
ra3ooOpasHele, xuakue u TBEpabie. CIocoObl pa3AeneHus] cMecel: MepPeroHkKa, WK AUCTHIULALMS, OTCTauBaHUE,
¢bwibTpoBaHNE, KpHUCTAUIM3aLUsl WIM BbllapuBaHue. Xpomarorpadusi. IlpumeneHume 3THX CHOCOOOB B
mabopaTOPHO MPAKTHKE, HA IIPOU3BOJICTBE U B OBITY.

XHUMHUYECKHE BJIEMEHTh. ATOMBI M MOJEKynbl. IIpocThie M ClOXHBIE BelIECTBA. AJIOTPONMS Ha
npumepe kucnopona. OCHOBHBIE MOJIOKEHUST AaTOMHO-MOJIEKYJIIpHOro yueHusi. Monsl. BemecTBa MoneKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS. 3HAKH (CHMBOJIBI) XMMHUYECKHUX 3JeMEeHTOB. VH(opMaius, KOTOPYIO HECYT 3HaKU
XMMUYECKUX 3JIEMEHTOB. DTUMOJIOIUs Ha3BaHUH HEKOTOPBIX XUMHUYECKHX 3JeMeHTOB. llepuonmueckas Tabmuuna
xumudeckux sneMmeHtoB . . MeHneneeBa: KOPOTKONEPUOAHBI M IJIMHHONEPUOAHBIA BapuaHThl. llepuonsl u
rpynmsl. ['1aBHas U mo6o4YHas moArpynInbl, uik A- u b-rpynmel. OTHOCHTEIBHASI AaTOMHAS Macca.

Xumuueckue Gpopmynsl. Maaekcel n kodddunuentsl. OTHOCUTETbHAS MOJEKYIsipHas Macca. MaccoBast
J0JIs1 XUMUYECKOT0 3JIEMEeHTa B coequHeHnn. MHpopManys, KoTopyto HecyT XUMUYECKUe (hopMyIIbl.

Banentaocts. CrpykTypHBIE (QOpMyNnbl. XWUMHYECKHE JJIEMEHTHI C TIOCTOSHHOW M TIepeMeHHOU
BaJIGHTHOCTBIO. BbIBoA Qopmynsl coeauHeHus 1o BajeHTHOCTH. OmnpeneneHHe BaJEHTHOCTH XHUMHYECKOTO
aseMeHTa 1o ¢opmyne BemecTBa. CocTaBlieHHE HA3BaHUHM COEIWHEHMH, COCTOSIIMX M3 ABYX XHUMHYECKHX
3JIEMEHTOB, 110 BJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTABA BEILIECTB.

XuMHUYECKHE peakunu. PeareHTsl 1 NpoayKThl peakiuu. IIpu3Haky XUMHUUECKUX peakuuid. Y cJIOBUS UX
MPOTEKAHUS U NpekpaiieHus. Peakiuu ropeHus. IK30TepMUUYECKHE U SHAOTEPMUYECKHUE PEaKIHH.

3aKoH COXpaHEHHUsI Macchl BellecTB. XUMUUecKue ypaBHeHHs. COCTaBIeHNE XUMHUYECKUX ypaBHEHUI.
WNudopmarusi, KOTOpYI0 HECET XUMUUECKOE YpaBHEHHE.

Knaccupukanus XuMHYECKMX pEaKUMil IO COCTaBy M YHCIY pEareHTOB M MNPOAYKTOB. THIIbI
XMMUYECKUX peakuuil. Peakiuu coeinHeHns, pa3iokeHus, 3aMeleHns 1 ooMeHa. Katanusarops! 1 karanus.

Hemoncmpayuu

 Koyiekys matepranoB U U3A€IUNA U3 HUX.

* Mozenu, ucrosib3yeMble Ha ypokax Gpu3uku, Onojaoruu u reorpaduu.

*O0BEMHBIE U IAPOCTEP)KHEBBIE MOJIEN HEKOTOPBIX XUMHUECKUX BEILIECTB.

* Mozenu KpUCTaJUTMYECKUX PEIIETOK.

» Cobupanue npubopa AJsl MOIyYeHHs Ta3a U MPOBEPKa €r0 FepMETUYHOCTH.

* Bosronka cyxoro Jib/ia, 101a Win HaTaTuHA.

* ArperaTHble COCTOSIHUS BOJIBL.

* Pa3nenenne AByX HECMEIIMBAIOIINXCS KUAKOCTEN € TOMOIIBIO IEIUTENBHON BOPOHKH.

* uctmistop u ero padora.

* YcraHoBKa 1151 GUIBTPOBaHUS U €€ padoTa.

* YcraHoBKa 15 BeIIapuBaHus U €€ padora.

* Koyexuus ObITOBBIX TPUOOPOB ISl (PUITBTPOBAHMS BO3IyXa.

* Paznenenne kpacsiero Beniectsa QuoMacTepa ¢ IOMOIIBI0 MeTo1a OyMaXHOH XpoMaTorpagum.

» Moaenu ajJsioTpONHBIX MOAU(UKAILINHA yriIepoaa 1 CEphI.

* [Tonydenue o30Ha.

« Hoptpers! U. 5. Bepuennyca u JI. M. Menneneesa.

» KopoTkonepnoHslii 1 ATMHHONEPHUOAHBIN BapHaHThl epuoandeckoi cuctemsl [. . Menzaeneesa. °

KoncTtpynpoBanue mapoctep>KHEBBIX MOJEIEH MOIEKYI.

* Anmnapar Kumnmna.



* Paznoxenue Guxpomara aMMOHUS.

* ['opeHue cepbl 1 MarHUEBOM JICHTHI.

* [Toptpetst M. B. JlomoHocoBa u A. JI. JlaByasne.

* OnbITH, HIUTIOCTPUPYIOLIIE 3aKOH COXPAHCHHS MAacChl BEILECTB.

* I'openne docdopa, pacTBOpeHUE MIPOAYKTa TOPEHHUSI B BOJE U MCCIEIOBAHUE MOJTYYEHHOIO pacTBopa
JIAKMYCOM.

* B3anumoaeicTBre COMHON KUCIOThI C LIUHKOM.

* [Tomygenue ruapoxcuaa meau(ll) u ero pasznokeHne mpu HArpeBaHUU.

Jlabopamopnbvie onvimut

* O3HaKOMJICHHE C KOJUIEKIHEH JTab0opaTOPHOH TTOCY/IBL.

* [IpoBepka repMeTHYHOCTH IPUOOPa AT TOTYICHUS Ta30B.

» O3HaKOMJICHHE C MIHEpaJlaMH, 00pa3yIoIIMU TPaHHT.

* [IpuroToBieHne reTeporeHHON CMECH MOPOIIKOB CEPBI C KEJIE30M U UX Pa3liesIeHHE.

* B3aumoneiicTBue pacTBOpOB XJIOPHUIOB U HOANUAOB KAJIUS C PACTBOPOM HUTpaTa cepedpa.

* [Tomygenue ruapoxcuaa meau(ll) u ero B3anMoaecTBHE C CEPHON KUCIOTOM.

* BzaumopeicTBue pacTBopa coapl ¢ KUCIOTOM.

* [IpoBepka 3aKk0Ha COXpaHEHUs MacChl BELIECTB HAa IPUMEPE B3aUMOICHCTBUS WIENOYH C KUCIOTOM.

» [IpoBepka 3akOHa COXpaHEHMS MacChl BELICCTB Ha IMPUMEPE B3aUMOACHUCTBHS LIEIOYH C COJBIO
xene3a(lll).

* PaznoxxeHne mepokcuia BoJI0po/ia ¢ IMOMOIIbIo okcruaa mapranmna (IV).

* 3aMelIeHue KeJIe30M MEIU B MEIHOM KyIopoce.

Ilpakmuueckue padomul

1. [IpaBuna TeXHUKH OE30MACHOCTH W HEKOTOPHIC BUABI pa0dOT B XUMHUECKOH mabopaTopun (kKaOMHETE
XUMUN).

2. Habmoienue 3a ropsiiei CBEYOM.

3. AHanu3 nouss! (aHasior paboTsl «OUNCTKA HOBAPEHHOH COJINY)

BaxHeiilue npeacTaBuTe] M HEOPraHNYECKUX BellecTB.
KoanyecTBeHHbIE OTHOLIEHHSI B XUMHUH

CoctaB Bo3nyxa. [lonsTie 00 00BbEMHOI OJIE KOMITOHEHTa MPUPOTHON T'a30BOi cMecn — Bo3ayxa. Pacuér
00BEMa KOMITOHEHTA Ta30BOM CMECH T10 eT0 00BEMHON J10JI€ U HA000POT.

Kucnopon. O3on. Ilonyuenue kucnopona. CoOupanue u pacrno3zHaBaHUE KHCIOPOAa. XUMHUECKHUE CBOWCTBA
KHCIIOPOJIa: B3aWMOJICHCTBHE C METa/llaMH, HEMETalUIaMH W CJIOXHBIMHU BellecTBaMu. lIpuMmeHeHHMe KHCIopoja.
KpyroBopot kucnopoaa B mpupo/e.

Oxcunsl. OOpa3zoBaHuMe Ha3BaHHMHA OKCHAOB 1Mo ux ¢opmynam. CocraBieHne (HOpMyNI OKCHAOB MO WX
Ha3BaHusAM. [IpencraButenu oOKCUIOB: BOJIA U YIJIEKUCIBIN ra3, HEralméHas U3BeCTb.

Bonopon B npupone. dusndeckrue 1 XUMHUUECKHE CBOMCTBA BOJOPO/A, €ro MOJIyYeHUE U TPUMEHEHHE.

Kucnotel, ux cocraB u knaccupukanus. Wugukatopsl. Tabmuma pactBopumoctu. CepHas u cossiHas
KHUCJIOTBI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux cocraB U Ha3BaHus. PactBopuMocTh coneid B Boje. IlpencraBurenu coneil: XJIOpuUI HATpus,
kapOoHaT HaTpus, Gocdar KaibIusl.

ITocTostnnast ABoraapo. KonmdectBo BemectBa. Monbs. MonsipHast macca. KpaTHbeie equHUIBI U3MEpEHUs
KOJIMYECTBA BEIIECTBA — MHIJLUIUMOJIb U KUJIOMOJIb, MIJTUMOJIAPHAs U KUJIOMOJISIPHASI MACChl BELIECTBA.

Pacuétel ¢ uUCHONB30BAaHMEM TMOHATUN «KOJUYECTBO BEIECTBa», «MOJIAPHAS MAaccay», <«IOCTOSHHAas
ABoranipo». 3akoH ABoranpo. MoJspHBEI 00bEM ra3000pa3HbIX BemecTB. OTHOCHTENbHAS IUIOTHOCTh ra3a Iio
npyromy razy. KpaTHele eAWHWIBI W3MEPEHHS — MWIIUMOJSPHBIA W KWJIOMOJSIPHBIH OOBEMBI Ta3000pa3HBIX
BemecTB. Pacuérhl ¢ MCTHONB30BAHUEM TOHSATHH «KOJMYECTBO BEIICCTBAY», «MOJIIPHAS MAaccay, «MOJIAPHBIA 00BEM
ra3oBy», «4UCI0 ABOTagpo».

T'unpocdepa. KpyroBopoT Boabl B ipupojie. @u3ndeckue U XMMHUYSCKUE CBOMCTBA BOJIBI: B3aMMOJCHUCTBUE C
OKCHIaMH.

OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHUM B Boje. MI3MeHEeHHe OKpPacKyd MHANKATOPOB B IIEIOYHOMN
cpene. [IpencraBurenu menouei: THAPOKCUIBI HATPUS, KT U KaIbIIHSL.

PactBoputens u pactBopéHHOEe BemiecTBO. PactBopbl. PactBopenme. ['mapatel. MaccoBas mons



pacTBOpEHHOr0 BellecTBa. Pacu€rhl, CBSI3aHHBIE C HCIOJIL30BAHHMEM MOHATHA «MaccoBas JHOJS PacTBOPEHHOIO
BEILIECTBAY.

Hemoncmpayuu

» OnpeieNICHUE CONEPKaHUS KUCIIOPOa B BO3LyXe€.

* [lonmy4yeHnue KucIOpoAa pasioKeHUEeM [IepMaHraHara Kajaus 1 IepoKcHaa BOJOPOAA.

» CobupaHue KHCIOpOAa METOIOM BBITECHEHUS BO3yXa U BOJBI.

* Pacro3HaBaHue KUCIOPO/Ia.

* ['openne mMarams, skemnesa, yris, cepsl U Gocopa B KUCIOPOIe.

» Komnekuust OKCHI0B.

* [lony4yenue, coOupaHue u pacro3HaBaHUE BOAOPOA.

* ['opeHue Bojiopojia.

* BzanmonetictBre Bogoposa ¢ okcuaoM meau(1l).

» Konnexnus MuHEpaIbHBIX KUCIIOT.

* [IpaBuito pa3daBiIeHUS CEPHOM KUCITOTHI.

» Konnekuus conei.

* Tabnma pacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE.

* Hexotopseie MeTanibl, HEMETANJIbl U COSAMHEHHS C KOJIMYECTBOM BEIIECTBA, PABHBIM 1 MOJIb.

* Mopens MoJsipHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

» Konnekuust ocCHOBaHUM.

Jlabopamopnsie onvimut

* [lomyTHEHHE U3BECTKOBOM BOJIBI IIPU MPOITyCKAHUH YIIIEKUCIIOTO rasa.

* [TomyueHue BoAOpOIa B3aUMOJICHCTBUEM LIMHKA C COJISIHOM KHCIIOTOM.

* Pacnio3HaBaHue KUCIOT C TOMOIIbI0 HHAUKATOPOB.

* I3MeHeHre OKpacKy HHANKATOPOB B LICIIOYHOU Cpelie.

* O3HakoOMJICHHE C TpemnapaTaMy IOMAallHEH MM IIKOJbHOM anTeuKH: PacTBOPaMU IEPOKCHIA BOAOPOIA,

CIIUPTOBOM HACTOMKMU Holla, aMMuUaKa.

Ilpakmuueckue pabomut

4. IlonyueHue, coOMpaHue U pacro3HaBaHUE KUCIOPOAA.

5. Ilonyuenue, cobupaHue U pacro3HaBaHUE BOAOPOA.

6. [IpuroroBnenue pacTBOpa ¢ 3aJJaHHON MaccOBOM A0J€il paCTBOPEHHOIO BEILIECTBA.

OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COeTMHEeHUI

OO6o0Omenne cBeneHWH 00 OKcHWIax, WX Kilaccu(UKanuy, Ha3BaHUSAX M CBoicTBax. CrocoObl
MOJTyYeHHUS OKCHUJIOB.

OcHoBaHus, WX Ki1accu(rKanys, Ha3BaHUS U CBOHCTBA. B3anMoelCTBIE C KUCIIOTaMH, KUCIIOTHBIMHU
OKCHUJIaMU U coJisiMH. Pa3iioxkeHne HepacTBOPUMBIX OCHOBaHUN. CrioCOOBI MOTYYEeHUST OCHOBAHUA.

Kucnotel, ux kmaccudukarys u HazaHus. OOIIMe XMMUYECKUE CBOHCTBA KUCIOT. B3anMonericTBue
KHUCIIOT C MeTaUlaMH. OJEKTPOXUMHUYECKUH psal HampsbDKkeHu wmetamwioB. B3aumopeiicTBue Kuciaor ¢
OKCHUJAMU METalNIOB. B3auMmojeicTBUE KHUCIOT C OCHOBaHMSIMH — pEaKUusi HEHUTpaTu3aluH.
BsaumogpeiictBue kucior ¢ cossimu. [lonydenne 6ECKUCIOPOIHBIX M KHCIOPOICOIEPKAIINUX KHUCIIOT.

Conun, mux wnaccupukanus U cBoicTBa. B3ammojeiicTBue cosield ¢ MeTallaMu, OCOOCHHOCTH 3THUX
peakuuii. Baumoneiictue coneil ¢ comsimu.

['enetnueckue psanel MeTaia U HeMmeTaluia. ['eHeTrueckas CBSA3b MEXIY KJIacCaMU HEOPTaHHUYECKHUX
BEIIIECTB.

Jlabopamopnvie onvimut
* B3anmoelicTBHE OKCHIA KAJIBIUS C BOJOM.
* [ToMmyTHEHUE U3BECTKOBOW BOJIBI.
* Peakuus HeWTpanuzanuu.
* [lonmyuyenune ruapokcuaa menu(1l) u ero B3auMoaeiHCTBHE C KHCIOTOM.
* Paznoxenue ruapokcuna meau(ll) mpu narpeBanum.
* B3auMoielicTBHE KUCIIOT C MeTaJlJlaMHu.
* B3auMoielicTBHE KUCIIOT C COJISIMH.
* O3HaKOMJICHHE C KOJJICKITUEH COIeH.



* B3aumoneiicteue cynbhara meau(ll) ¢ sxenezom.

* B3aumopelcTBrE COJIEN € COMISIMH.

* ['eHernueckas CBsI3p MEXIy KIacCaMH HEOPTaHWYECKMX BEIIECTB HA NPUMEpPE COCOUHEHHH MENIH.
Ilpaxkmuueckue pabomuot

7. Perienre sKCIepUMEHTAIBHBIX 33714 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUIECKIX COSIIMHEHUN.

COIEPKAHUE IMPOI'PAMMBI
9 kJiIace
(2 yaca B Henemnro: Bcero 68 u)

Iepuoauveckuii 3aK0OH M NEPUOAMYECKAA CUCTEMa XUMHYECKHX 3JIeMEHTOB
. 1. MenaeneeBa. CTpoeHue aTroma

EcTtecTBeHHBIE cemelicTBa XMMHUYECKHX 3JIEMEHTOB: IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJlIbI,
raJoreHsl, WHepTHhIe (OnaropogHbie) Ta3bl. AM@oTepHOCTh. AMGOTEpHbIE OKCHIAB U THUIAPOKCHIBI.
KommuiekcHble conu.

Otkpeite JI. Y. MeHneneeBbIM MEPHOTUIECKOTO 3aKOHA U CO3JaHUE UM MEPUOJAMYSCKON CHCTEMBI
XUMHYECKUX IIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAaHHMS XUMHYECKHX 3JIeMeHTOB. OCHOBHBIC CBEJCHUS O CTPOCHHH
aToMoB. JloKa3zarenbcTBa CI0KHOCTU cTpoeHus aToMoB. OmbiTel Pezepdopaa. [lnanerapHas Moienb CTpOSHHS
aroma.

CocTaB aTOMHBIX s/iep: IPOTOHBI, HeHTpoHbl. OTHOCUTENbHAS aTOMHasA Macca. B3auMocBsI3b NOHATHI
«IIPOTOH», KHEUTPOH», «OTHOCHUTENbHAsA aTOMHas Maccay. MUKkpomup. DneKTpoHbl. CTpoeHHe NEeKTPOHHBIX
YPOBHEM aTOMOB XUMHYECKuX 3eMeHTOB 1—20. [ToHsTHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM ypoBHE. M30TOMEI.
®DuU3NUEeCKUil CMBICT CUMBOJIMKH MEPHOAMYECKON crcTeMbl. CoBpeMeHHast (hOPMYITHUPOBKA MEPUOTUICCKOTO
3akoHa. M3MEeHEeHUs CBOWCTB DJIEMEHTOB B MEpUOJAaX W TpyNnax Kak (QYHKIHS CTPOCHUS DIEKTPOHHBIX
o0oyiouek aTOMOB. XapaKTepHCTHKa OJJIEMEHTa-MeTala M JJIeMEHTa-HeMeTalla 0 HMX IOJOXKEHHI0 B
MEPUOJUYECKON cucTeME XUMUYeckux 3neMenToB J[. . Menneneena.

Hemoncmpayuu

* Paznunbie popMbl TaOIHI] TEPHOINIECKON CHCTEMBI.

* MoaenupoBaHue NocTpoeHus nepuoauueckoit cuctemel 1. 1. Menaeneesa.

* Mopenu aToMOB XUMHUYECKUX AJIEMEHTOB.

* Mojienu aTOMOB 2JIEMEHTOB 1—3-T0 TIepro/IOB.

Jlabopamopnuie onvimut

* [lony4yenue ampoTepHOTO THAPOKCH/A U HCCIIEJIOBAHKE €TO CBOWCTB.

Xumuveckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

WNonnas xummdaeckas cBsi3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB M HeMeTaysioB. CxemMbl 00pa3oBaHUA
WOHHOU CBSI3M U OWHAPHBIX coeinHeHni. oHHBIEe KpUCcTAIMYECKHe PEIETKN 1 (PU3NUECKUE CBONCTBA BEUIECTB C
3TUM TUIIOM peméTok. [ToHsTre 0 GopMyIIbHOM eMHMIIE BEIISCTBA.

KoBaneHTHass Xxumuueckas CBsI3b. DIEKTPOHHBIE W CTPYKTYpHbIe (GopMyibl. [loHSTHE O BaJIEHTHOCTH.
KoBanentnass nemomsapHast cBs3b. CxemMbl 00pa30BaHWS KOBAJIEHTHOW CBSI3M JUIsI OWMHAPHBIX COENWHEHHI.
MounekysipHble 1 aTOMHBIE KPUCTAJUNIMYECKNE PEIIETKH U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

ONeKTPOOTPUIATENBHOCTE. Pan snmekTpooTpunarensHocTH. KoBaneHTHas moONsApHAs XUMHYECKas CBS3b.
Jumnonb. Cxembl 00Opa30oBaHWs KOBAJICHTHOW TOJSPHOW CBSI3U ISl OWMHAPHBIX COeAWHEHHH. MOJEKYISIpHBIE H
ATOMHBIE KPUCTALIIMYECKHUE PEIIETKN U CBOMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

Mertanmnnueckas XUMHYECKasi CBSI3b M METAITMYECcKas KpucTaminueckas pemeérka. CBONCTBa BEIIECTB C 3TUM
TUIOM pel€ToK. EnunHas mpupoia XMuMUUECKUX CBA3EH.

Crenens okucnenus. CpaBHEHHE CTENIEHN OKMCIICHUS U BaJIeHTHOCTH. [IpaBuna pacuéra cTeneHei OKUCIEHUS
o popMynaM XUMHYECKUX COCTMHEHHH.

OKHCINTENTFHO-BOCCTAHOBUTENbHBIE peakunu. OmpeneneHne CTeneHed OKWUCIEeHHS IS JJIEMEHTOB,
00pa3yroIuX BelecTBa Pa3HbIX KJIACCOB. PeakInu HOHHOTO OOMEHA U OKUCIUTEIhHO-BOCCTAHOBUTEIHLHBIC PEAKIINU.
Oxucnuteah W BOCCTAHOBHTEIh, OKHCIEHWE U BOccTaHOBiIeHHE. COCTaBIeHHWE YpaBHEHHH OKHCIUTEIbHO-



BOCCTaHOBHUTENFHBIX PEAKLMI METOIO0M dJIEKTPOHHOTO OanaHca.
Hemoncmpayuu
* BuneodparMeHTsI 1 cnaiapl «MoHHAS XHMHYECKas CBSA3hY.
» Konnekuust BeecTB ¢ HOHHOW XMMUYECKOM CBS3BIO.
* Mopenyu HOHHBIX KPUCTAIUTMYECKUX PEIIETOK.
* BuneodparMeHTsI 1 ciaainbl «KoBaeHTHAS XHMHIECKas CBS3bY.
* Koyutekmust BemiecTB MOJIEKYJIAPHOTO U aTOMHOTO CTPOCHHS.
* Mopenu MONEKYISIPHBIX 1 @aTOMHBIX KPUCTAJUIMYECKIX PEIIETOK.
* BuneodparMeHTsI 1 caaiabl «MeTauindeckass XAHMAISCKasT CBSI3bY.
» Komekuus «MeTaJlibl ¥ CIUIaBbD».
* B3anmosericTBre ITMHKA ¢ CEPOH, COITHOM KHUCIoToH, Xxmopuaom meau(1l).
* ['opeHue maraus.
* B3auMoielicTBUE XJIOPHOU U CEPOBOIOPOTHON BOIBI.
Jlabopamopmuvie onvimot
* M3roToBieHUE MOJIENH, WUTFOCTPUPYIOIIEH CBOMCTBA METAJUIMUECKON CBA3H.

XUMHYECKHE PEAKIMH B PACTBOPAX YJIEKTPOJIUTOB

[lonsiTrie 00 AMEKTPOTUTHYECKON MTUCCONUAITUN. DIEKTPOIUTH M HEANEKTPOIUTHL. MeXaHU3M AMCCOIMAIHi
3JIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoM cBs3u. CTENEeHb AIEKTPONIMTHYECKON nucconmanuu. CuipHBIE U ciia0ble
3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DIIEKTPOIUTHUECKON aucconmanyu. Kiaccudukamusi MOHOB U UX CBOMCTBA.
KucnoTsl, ocHOBaHUS U COMM KaK 3JIEKTPONIUTHL. VX Kiaccudukanus 1 JUCCOLUaIs.

OO0me XuMHYECKHEe CBOMCTBA KHUCIOT: M3MEHEHHE OKPACKU MHIMKATOPOB, B3aMMOJACHCTBHE C METAJIAMHU,
OKCHIAMH{ ¥ THAPOKCHUAAMH METAJIOB U COJIIMU. MOJEKyIsIpHbIE 1 HOHHBIC (TIOJIHBIE M COKPALIEHHBIE) YPaBHEHUS
peakiuii. XuMHUYECKUN CMBICT COKPAIIEHHBIX YPaBHEHUM. Y CIOBHS NPOTEKAHUS PEAKUUNA MEXY ANEKTPOIUTAMU 10
KOHIIA. Psi1 akTMBHOCTH METaJLIOB.

OO0me XMMUYECKUE CBOMCTBA ILEJIOUEH: B3aMMOJEHCTBUE C KHUCIOTAMH, OKCHIIAMH HEMETAIJIOB, COJISIMHU.
OOmue XMMHUYECKHE CBOICTBA HEPACTBOPUMBIX OCHOBAaHMH: B3aUMOACWCTBHE C KHUCIIOTaMH, Pa3JIOKCHHE NpU
HarpeBaHuu. OO0IuEe XMMHUUECKHE CBOMCTBA CPEIHHUX COJIEH: B3aMMOJCHCTBHE C KMCIOTAMH, LIEIOYaMH, COJSIMUA U
MeTajulaMu. B3anmozeicTBIe KUCIIBIX COJIEH CO LIeTI0YaMu.

I'maponu3 kak OOMEHHOE B3aWMOJIEHCTBHE COJei ¢ BOJAOW. [ Maponm3 comu CHILHOTO OCHOBAHHSA M CIA0O0M
KHACIOTHL. [ naponu3 conu cnaboro OCHOBaHUS U CHIIBHOM KHCI0THL. BomoponHslil mokaszarens (pH).

CBoifcTBa KHUCIIOT, OCHOBaHHMH, OKCHJOB W COJEH B CBETE TEOPHM IIEKTPOJIMTHUYECKON AWCCOLHUALUU H
MpEeICTaBICHUI 00 OKHCINTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

Hemoncmpayuu

* McnipiTanne BEMIECTB M UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTb.

* 3aBUCHUMOCTBD 3JIEKTPONPOBOTHOCTH YKCYCHOW KHCIOTHI OT KOHLIEHTPALUH.

* J[BxKeHNE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.

* OnpenenieHre XxapakTepa cpe/ibl B pacTBOpax COJIEH.

Jlabopamopnvie onvimut

* luccounanus ciadbIX 3JEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIOTHI.

* I3MeHeHne OKpackyu MHANKATOPOB B KUCIOTHOM cperie.

* Peakmust HelTpanu3auy pacTBOpa METOYN pa3TUYHBIMHA KHCIOTaMHU.

* [lonyuyenue ruapokcuaa menu(1l) u ero B3auMoaeicTBrE C pa3IMUHBIMU KHCJIOTaMH.

* BzaumoyieiicTBre CHIBHBIX KACIOT ¢ okcuaoMm menu(ll).

* BzaumoseiicTBrE KHCIOT C METaJJIaMH.

» KauecTBeHHas peakuus Ha KapOOHAT-MOH.

* [Tonydenue cTyaHa KpEMHHEBON KHCIOTHI.

» KauecTBeHHas peakuus Ha XJIOPUA- HIH CyIb(paT-HOHBI.

* I3MeHeHne OKpackHu MHANKATOPOB B ILENOYHOM Cpefie.

* BzaumopeiicTBre LIen0Uei ¢ YrIEKUCIBIM Fa30M.

» KauecTBenHas peakius Ha KATHOH aMMOHHS.

* [lonyuyenue ruapokcuaa meau(Il) u ero pasnoxeHue.



* B3anmoseticTBre KapOOHATOB C KHCITIOTAMH.

* [Tomyuenune ruapokcua xenesa(lll).

* B3zaumoeiicTrre xeiesa ¢ pactBopom cyibhara meau(ll).

Ilpaxkmuueckue pabomuot

1. Pemenwne sxcnieprMEHTATBHBIX 33/1a4 110 TeMe «DIEKTPOTUTHYECKAs TUCCOIIHAITUS.

COIEPKAHME ITPOI'PAMMBI
10 xknace
(2 gaca B Hememo: Bcero 68 )

HeMmerasibl M X COeIUHEHUS

CtpoeHne aToMOB HEMETAJUIOB M MX IIOJOXKEHHE B  INEpUOIMYECKOW  cucreme. Pan
3JIEKTPOoOTpULAaTeNbHOCTH. KpucTamnueckue pemeéTky HeMeTaljIoB — IPOCTHIX BemiecTB. du3ndeckue cBoicTBa
HemeTanioB. O0Iue XMMUIECKHEe CBOIICTBAa HEMETAJUIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

l'ajoreHsl, cTpoeHHEe HMX aTOMOB M MOJEKyl. Pu3nyeckMe W XHMHYECKHE CBOICTBA TIaJOI€HOB.
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMICTB TajJlOr€HOB B 3aBHCUMOCTH OT HMX IIOJIOKEHHS B MEPUOTUYECKOH CHCTEME.
HaxosxaeHue ranoreHoB B IPUPOAE U UX NoydeHue. buonornueckoe 3HaueHUE M IPUMEHEHUE TaJIOTCHOB.

I'amoreHoBomOpOIEl M COOTBETCTBYIOIIME MM KHCJOTBI: IUIABUKOBas, COJIsiHas, OpOMOBOAOpPOIHAs,
nonoBojoponHasa. [lamoreHuasl. KadecTBeHHBIE peakIMM Ha TallOTeHUA-WOHBI. [IpuMeHeHHMe CcoOeqMHEHHH
raJoreHoB.

Obmas xapakrepructika smeMeHToB VIA-rpymmel. Cepa B mpupojae u e€ moiydeHue. AJIIOTPOITHBIC
MoaU(HUKAINY CepPhl ¥ UX CBOMCTBA. XMMHUYECKHE CBONCTBA CEPHI U €€ MTPHMEHEHHE.

CepoBoJOpOA: CTPOCHUE MOJEKYJIB, (PU3UUECKHUE M XMMUYECKHUE CBOMCTBA, MOIYyYEHHE U 3HAUYCHHE.
CepoBogopoanas kucnora. Cynbhuas! 1 ux 3HadeHue. JIroMuHODOPEI.

Oxcup cepsi(IV), cepructas kuciota, cynbhuTel. KauecTBeHHas peaknus Ha Cyib(pHUT-HOH.

Oxcun cepsi(VI), cepHast kucnora, cynbgatsl. Kpucramioruapats!.

CepHast KUCIIOTA KaK CHJIBHBIN 37eKTpoiuT. CBOWCTBa pa30aBICHHONW CEpHON KUCIOTHI KaK TUIMYHON
KHCJIOTBI: B3aUMOJIEHCTBUE C METAJIaMH, OCHOBHBIMHU U aM()OTEPHBIMH OKCHJIAMH, OCHOBaHUSAMHU U aM(OTEPHBIMU
rUIpoKcHIaMu, cosiMu. KauecTBeHHas peakiusi Ha cyab(aT-HOH.

OOmias xapakTeprCTUKA 3JIEMEHTOB VA-Trpymnibl. A30T, CTPOEHHE €ro aToMa 1 MoJieKyibl. duznyeckue
W XMMHYECKHE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJE U €ero OMOJIOTHYECKAs! POJIb.

AMMHaK, CTpOEHHE MOJIEKYJIbI M (PU3NYECKUe CBOMCTBA. AMMHAaYHAas BOJA, HAIIATBIPHBINA CIIUPT, TUAPAT
aMMuaka. JlOHOpHO-aKLENTOPHBI MEXaHW3M OOpa30BaHMS CBSI3M B KaTHMOHE aMMOHUsS. BoccraHoBHTENBHBIE
cBolicTBa ammuaka. Cojv aMMOHHMS M UX IpuMeHeHue. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

Oxcuzpl a30Ta: HECOJIE0OPa3yIOIINe U KUCIOTHBIE. A30THCTasi KUCIOTa M HUTPUTHI. A30THAsI KHCIIOTA,
e€ nomydeHue u ceorcTBa. Hutpartsl.

docdop, crpoenne atoma u amnorpomusi. Pocounel. @ocdun. Oxcun docdopa(V) u docdopnas
(oprodocdopnas) kucnora. Pochatsl.

OOm1as xapakTeprcTuKa 31eMeHTOB [V A-Tpyninbsl: 0COOEHHOCTH CTPOEHHSI aTOMOB, POCTHIX BEILECTB U
COEIMHEHMH B 3aBUCUMOCTH OT IIOJIOXKEHHSA 3JEMEHTOB B INEPHOAMYECKON cHucTeMe. YTiepon. AJUIOTPOIHBIE
MoauduKauuu: anmas, rpaduT. AMOpQHBIA yriepoa: caxa, aKTHBUPOBAHHBIH yrojb. AacopOuus. XvMUYECKUe
cBolicTBa yriepoaa. Kokcoxummuyeckoe Mpou3BOJICTBO U €ro npoayKius. KapOumsl.

Oxkcup yrinepona(ll): crtpoermne Monekyinbl, moydenue u cBoiictBa. Okcup yraepoxa(IV): crpoenue
MOJIEKYJIbI, IOJy4YE€HHE U CBOMCTBA. YTonbHast Kuciaora. Coau yronbHOHW KHCIOTHI: KapOOHATHI M THAPOKAPOOHATHI.
TexHuyeckas U MUILEBas COJa.

Oprannueckas XMMHA. Y TJII€BOAOPOIBI.

MertaH, 3TaH M NPONaH Kak NpenaenbHble (HACHILIEHHBIE) YIIEBOAOPOABL. DTHJCH W aleTHIeH Kak
HeTpesenbHble (HEHACHIIEHHBIE) yrieBonoposl. CTpyKTypHBIE (OpPMYyNbl BewlecTB. ['opeHHe yrieBOoIOpOIOB.
Peakunu neruapupoBaHus NpeaeabHBIX YTIEBOJOPOIOB.

CrupThl. DTUIOBBIN CIIMPT, €T0 MOMyYeHUE, IPUMEHEeHNE U (pu3noornyeckoe neiicreue. TpéxaToMHBII
CIHPT TIUIEPUH. YKCYCHAs KUCIIOTa KaK MPEeACTaBUTEIh KAPOOHOBBIX KHCIIOT.

Kpemumii: ctpoeHne atomMa 1 HaxoxaeHue B mpupoje. Cunuuuas! U cuinad. CBolicTBa KpeMHU. OKCHI
kpemuusa(I1V). KpemuueBas kuciora u e€ conu.



IIpousBoactBo crekna U nemeHTa. [IpoayKius cuIMKaTHON MPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, Gapdop, pasac. OnTrueckoe BOJIOKHO.

Hemerannsl B mpuponme. PpakunuoHHas MeperoHKa >KHUAKOTO BO3AyXa Kak CIOCO0 MONydeHHUsS
KHCII0poJa, a3oTa U aprosa. [lomydenue pocdopa, kpemuus, xnopa, nozna. DIEKTPOIU3 PaCTBOPOB.

[lomydyeHue cepHOM KHCIOTBHI: CHIPHE, XMMHU3M, TEXHOJOTMYECKas CXeMa, METOJ KHUILILEro Closl,
IPUHLUIBl TEMJI000MEHa, MPOTHBOTOKA M IMPKywinuu. OneyMm. I[Ipom3BOICTBO aMMuaka: ChIPbE, XUMH3M,
TEXHOJIOTHUYECKasl CXeMa.

Hemoncmpayuu

» Komteknns HemMeTauios.

* Monenu KpUCTaNIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

* O30HATOP ¥ MPUHITATIEI €TO PAOOTHI.

* ['opeHne HemMeTaJIJI0B — MPOCTHIX BELIECTB: cepbl, (pocdopa, IpeBecHOro yris.

» O0Opa3mpl TAIOTeHOB — IMPOCTHIX BEIECTB.

» BzaumoeicTBHE raIOTEHOB ¢ METAJUIAMH.

* BeiTecHenue xnopa OpoMOM HIIH HOJIa U3 PACTBOPOB UX COJIEH.

* Konmnekuust npupoaHbIX COEIUHEHUN XJI0pA.

* B3aumoaeicTBue cepol ¢ METaIaMU.

* ['opeHue cepbl B KUCIOPOAE.

*» Koynexnus cynbuanbix pya.

» KagecTBennas peakuust Ha CyabGUA-HOH.

» O6ecBEeUMBaHUE OKPAILIECHHBIX TKAHEH CEPHUCTHIM Ia30M.

* BzaumoneincTBue KOHUEHTPUPOBAHHOM CEPHOM KUCIOTHL C MEBIO.

» O0yrMBaHNE OPTaHUYECKHX BEIIECTB KOHIICHTPHPOBAHHON CEPHON KHUCIOTOM.

» [{narpamma «CocTaB BO3ayXay.

* Buneodparments! u ciaiiap! «lItuasn 6a3apbi».

* [lonmyuenue, coOnpanue 1 paclio3HaBaHUE aMMHAKA.

* Paznoxenue Guxpomara aMMOHHUSI.

* B3aumoaeicTBue KOHUEHTPUPOBAHHOM a30THOM KUCTIOTHI C MEMIBIO.

* ['openue u€pHoro nopoxa.

* PaznoxxeHue HUTpaTa Kanus U TOPeHUE B HEM JPEBECHOTO YroJibKa.

* O6pa3usl NPUPOIHBIX CoeANHEHHH docdopa.

* ['openne dochopa Ha Bo3IyXe U B KUCIOPOJE.

* [lonmyuenue Genoro ¢ochopa 1 UCTIBITAHUE €TI0 CBOICTB.

* Koynexuus «O0pasipl IpUPOJHBIX COEANHEHUH YIIepoaay.

» Iloptper H. /. 3enunckoro. Ilornomenne pacTBOPEHHBIX BELIECTB WJIM Ta30B AKTUBHPOBAHHBIM

YTIEM.

* YCTpOICTBO IPOTUBOrasa.

* Moaenu MoJIeKyJ1 MEeTaHa, 3TaHa, 3TUICHA U alleTHUIICHA.

* B3aumoneiicTBue sTrneHa ¢ GpOMHOM BOJIOH U pacTBOPOM IEpMaHIraHaTa KajHsl.

» O01e XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KHCIIOTHI.

» KayecTBeHHast peakiysi HA MHOTOaTOMHBIE CITUPTHI.

* Koynexuus «O0pasipl IpUpOJHBIX COEANHEHUN KPEMHHUS.

» Koyekuus crekina, KepaMuKH, HEMEHTA U U3/1EIUN U3 HUX.

* Koyekms npoyKuuu CUIIMKaTHON POMBILIIIEHHOCTH.

* BuneodparmenTs! u crnaiinsl «[Ipon3BoACTBO cTEKIA U IEMEHTA.

*» Kosmnexuus «IIpupoansie coeAnHEHNS HEMETAILIOBY.

* BuneodparmenTs! u crnaiinel «PpakinoHHAas IEPErOHKA KUIKOTO BO3LYXa.

* Buneodparmentsl u cnaiiapl «llomyuenne Bogopoaa, KHCIOPOAA W TANOTEHOB 3JICKTPOIUTUUCCKUM

CIIOCO00MM.

» Mogenu anmaparoB I POU3BOACTBA CEPHOM KHCIIOTHI.

* MoJenb KUIALIETO CIOA.

* Moenb KOJIOHHBI CHHTE3a aMMHaKa.

* BuneodpparmenTs! u cnaiinsl «[Ipon3BoacTBO cepHOI KUCIOTEBI».



* Buneodparments! u cnaiiabl «[Ipon3BoacTBO aMMHuaKay.

* Komnexmms «ChIpb€ 1S TOTYUEHUS CEPHOU KHCITOTHD).
Jlabopamopnuvie onvimut

* Pacnio3HaBaHMe TanoreHu1-MOHOB.

» KagecTBeHHble peakiiuy Ha cynb(haT-HOHBI.

» KagecTBeHHas peakiyst Ha KATHOH aMMOHHS.

* XMMHUYECKHE CBOMCTBA a30THOM KUCJIOTHI KaK AJIEKTPOJIUTA.

» KagecTBeHHBIC peakiny Ha GochaT-HoH.

* [IonyyeHue U CBOMCTBA YIrOJbHON KUCIOTHI.

» KayecTBennas peakius Ha KapOOHAT-HOH.

* [Iponyckanue yrieKucaoro raza 4epes pacTBOp CHIIMKATa HaTPUsL.
IlIpakmuueckue padomoi

2. V3y4eHne CBOWCTB COMSTHON KHACIOTHI.

3. Mzyuenune cBONCTB CEpHOM KHCIIOTHI.

4. IlonyyeHue aMMUaKa U U3y4EHHUE €TO CBOMCTB.

5. [lomyuenne yraexucioro raza. KauectseHHas peakius Ha KapOOHAT-WOHEI.

MeTtaJibl M MX COCAMHEHUSA

[TonoxeHue MeTaNJIOB B MNEPUOJUYECKON cucTeMe Xumuueckux snemeHtoB J[. M. MeHnneneesa,
CTPOCHHE aTOMOB M KPHCTAJUIOB METAIIOB. MeTammndeckas CBs3b M MeTaJUIMdecKas KPUCTAJUTMYEeCKas peméTka.
du3nvecKre CBOWCTBA METAJUIOB: 3JIEKTPO- W TEIDIONMPOBOJHOCTH, OTPAXAOIIas CIIOCOOHOCTH, TUIACTHYHOCTb.
UEpHbIe U IIBETHBIE METAILIBI.

Mertaibl Kak BOCCTAHOBUTEIH. DNEKTPOXUMHUYECKUI psll HampspkeHuil. B3anMmoneicTBue MeTamioB ¢
HEMETaIIaMH, OKCHJIAMH, KHCIIOTaMH, COJIIMA. AITFOMAHOTEPMHUSL.

OObmas xapakTepucTrka 31eMeHTOB [A-rpynmbl. OKCHABI W THIPOKCHIB IMEIOYHBIX METAIIIOB, WX
MOJTydeHHe, CBOWCTBA, MPUMEHEHNE. BaxkHeHIe conmy MeI0YHbIX METAJUIOB, UX 3HAaYeHHE B MPUPOIE U KU3HU
yenmoBeka. OOmias xapakrepuctuka 31meMeHTOB IIA-rpymmbel. OKCHABI W THAPOKCHIBLI IIEIOYHO3EMENBHBIX
METaJJIOB, WX TMONydeHHe, CBOHCTBA M NpHUMEHeHHe. BakHeWIme colM IMIeNOYHO3EMENbHBIX METaJIOB, WX
3HAaYEHHE B MIPHUPOJIE U KU3HU denoBeka. KapOoHaThl v THIpOKapOOHATHI KaJIBIIHS.

Bpemennast 1 nocrostHHast KECTKOCTh BOJABI. CrIOCOOBI YyCTpaHEHHUS BPEMEHHOU kE€CcTKOCTH. CTIOCOOBI
YCTpaHEHUsI TIOCTOSHHON KECTKOCTH.

CoenvHeHUsT aMOMUHUS B TpHpoje. XWMHYECKHE CBOHCTBa amroMuHHS. OCOOEHHOCTH OKCHAa W
THUIPOKCH]IA ATFOMUHUS Kak aM(OTEePHBIX COeMHEHNH. BaxxHeie conn amroMuHUS (XI0pHI, cyibdar).

OcobeHHocTH cTpoeHusl aToMma jkene3a. JKene3o B mpupojne. Baxneimme pynpl skenesa. [lomyduenue
gyryHa U ctamu. Oxcuabl u ruapokcunasl sxene3a(ll) u (II). Comm xeneza(ll) u (III). OOHapyx)eHHE KAaTHOHOB
JeJe3a B pacTBOpe. 3HaUEHNE COETUHEHNH JKeTe3a.

Koppo3us razoBast (xuMuueckas) U 3JEKTPOXHUMUYECKas. 3alluTa METaNIOB OT KOppo3uu. MeTasisl B
npupone. [lonsatne o meramryprun. YépHas u 1nBeTHass MeTannyprus. l[lupomeramnyprus, ruapoMeTalTyprus,
anexkTpometaintyprus. JlomenHsiit mpouecc. Ilepepaborka uyryHa B ctanb. DJIEKTPOJIN3 PACIIABOB.

Hemoncmpayuu

* BzaumopaeiicTBue HATpUsl, TUTHS U KAJIbIUS C BOJOMU.

* ['openne HaTpus, MarHus U keje3a B KUCIOPOJIE.

* Benbimika TepMUTHO cMecH.

* BzaumopeiicTBre cMECH MOPOIIKOB CEPBI U XKeJe3a, [IMHKA U CEPBI.

* BzaumopeiicTBre antOMUHNA C KUCIOTaMH, II€JI0YaMH U BOJIOM.

* BzaumopeiicTBue xeneza 1 MEHU C XJIOPOM.

* B3aumoneiicTBre Meau ¢ KOHIIGHTPUPOBAHHOM CEPHON KUCIIOTOM M a30THOW KUCIIOTOH (pa30aBiieHHOM

1 KOHLEHTPUPOBAHHOM).

* OKpacka IUTaMEHHU COSAMHEHUSIMH LIEJIOYHBIX METAJUIOB.

* OKpacka IUIaMEHHU COEIMHEHUSAMHU LIEJI0YHO3EMENBHBIX METAILIOB.

* ["ameHue u3BecTH BOAOM.

* [Tonydenue xECTKOM BOABI B3aUMOJICHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJIOM.

* YcTpaneHue BpeMEHHOH KECTKOCTH KUIISTYCHHEM U 100aBICHUEM COJIBI.



* YcTpaHeHue OCTOSHHOM KECTKOCTH JOOABICHUEM COIBI.

* VIOHWTBI ¥ IPUHIIMIT UX JEHCTBUS (BUICOPPArMeHT).

» Kosutekuusi IpupoHbIX COETMHEHUH aTlOMUHUS.

* BugeodparmenTs! 1 cnaiabl «OKCHI aTIOMAHAS U €70 MOAU(DUKAIIAI.

* [Tomydenne aMmQOTEpPHOTO THAPOKCHIA AMIOMHUHNS U HCCIIETOBAaHIE €r0 CBOMCTB.
* Komrexknms «XuMU9eCKie HCTOYHIKH TOKa.

* Pe3ynbTaThl ATUTENFHOTO IKCIIEPUMEHTA TI0 U3yYEHUIO KOPPO3UH CTANBHBIX H3AETUI B 3aBUCUMOCTH
OT YCJIOBHI MPOLIECCOB.

* Boccranosnenune mean u3 okcuaa Meau(Il) Bomopogom.

* Buneodparments! u cnaiiap! «[Ipon3BoACTBO UyTyHA U CTATTN.

* Buneodparments! u cnaiiasl «V3nenns u3 4yryHa v CTanmy.

* BuneodparmenTs! 1 caaimbl «[Ipon3BOACTBO ATFOMUHUSY.

Jlabopamopnsie onvimul

* Bzaumogeiictue xene3a ¢ pactBopoM cyibdara meau(1l).

* [lonyyeHue U3BECTKOBOM BOJBI U OIBITHI C HEM.

* [Tomyaenue ruapoxcunos xxene3a(ll) u (11I).

» KauecTBeHHBIE peakIliy Ha KATHOHBI JKeJe3a.

Ilpakmuueckue padomul

6. XKEcTKOoCTh BOJIBI 1 CTIOCOOBI €€ YCTpaHEHUsI.

7. PellieHHe 3KCIIEPUMEHTANIBHBIX 33Ja4 M0 TeMe «MeTaib».

XuMHusA U OKpYsKaloLas cpeaa

Crpoenue 3emnu: spo, MaHTHs, 3eMHas Kopa, Jutocdepa, rumpocdepa, atMochepa. XUMUISCKAN
coctaB 3emiu. ['opHble noponbl. Munepansl. Pynpl. Ocanounsie TopHble opoasl. Ilone3Hble uckonaeMeie.

VcTouHNKN XHMHYECKOTO 3arpsi3HEHHs OKpYy>Karouer cpepl. [ o0anbHble SKOJOrHYECKHe MPOoOIeMBbl
YeJIOBEYECTBA: HapylleHHe OMOreOXMMHUYECKHUX KpPYTrOBOPOTOB XHMHYECKHX 3JIEMEHTOB, IMOTEIUIEHHE KINMAaTa,
KHUCJIOTHBIE HOKAW U Ap. O30HOBBIE ABIPEl. MEXIyHapOIHOE COTPYAHUYECTBO B OOJNACTH OXPaHbl OKPY’KaIOIIEH
Cpeabl OT XMMUYECKOTO 3arpsi3HEHUs. «3eIEHasT XUMUD).

Hemoncmpayuu

* BuneodpparmenTs! u cnaiinel «CtpoeHne 3eMiy U €€ XUMUYECKHIA COCTaBy.

* Kosiekyst MUHEPaIoB ¥ TOPHBIX OO/,

» Komnexuust «Pynbl METamIoB.

* BuneodparmenTs! u cnaiinpl «I 1oGabHbIE 3KOJIOTHYECKUE TPOOIEMBI YeIOBEYECTBRAY.

* BuneodparmMeHTs! 1 ClIaiiibl O CTETIEHU 3KOJIOTHYECKON YUCTOTHI TOBApa.

Jlabopamopnuvie onvimul

* N3y4yeHue rpanuTa.

* M3y4ueHne MapKHpPOBOK pa3IMYHBIX BUI0B MPOMBIIIJIEHHBIX U IPOJIOBOJBCTBEHHBIX TOBAPOB.

O0o00menne 3HaHUH 10 XHMHH KyPCa OCHOBHOM IIKOJIBI.

CTpOCHI/IG aToMa B COOTBETCTBHHM C IIOJOXKCHHECM XHUMHYCCKOIO JJICMCHTA B HepI/IO}_'[I/I‘ICCKOf/i CHCTEMC.
CTpOGHI/IC BCHICCTBA: XHUMHUUYCCKAA CBA3b U KPUCTAIIINYCCKAA peméTKa. 3aBHCUMOCTh CBOWCTB 06pa3OBaHHBIX
QJICMCHTAMU TPOCTBIX BCHICCTB (MeTaJ'IJ'IOB, HEMCTAJIIIOB, 6J'Ial"0p0)_'[HBIX I‘aBOB) OT IIOJIOKCHHSA JSJIEMCHTOB B
HepHOZ[H‘leCKOﬁ cucrteMme. Tumoiorus HCOPraHMYCCKUX BCIICCTB, Ppas3ACJICHUC HX Ha KJIAaCChl W TPYIIIbL.
[IpencraButenu.

HpI/I3HaKI/I " YCJIIOBUA MPOTCKAHUA XUMHUYCCKUX peaKL[I/If/i. Tumnosorns XUMHYIECKUX peaKLII/Iﬁ o pa3jinYHbIM
IMpU3HaKaM. PeaKL{I/II/I HOHHOro ooMeHa. OKUCINTENBLHO-BOCCTAHOBUTEILHBIE PCaKknuu.

XHUMHAYECKHE CBOMCTBA IMPOCTBIX BCIICCTB. XapaKTepHHe XHMUYECKHE CBOMCTBA coneo6pa3y10nmx OKCHUIOO0B,
TUAPOKCUI0B (OCHOBaHHﬁ, KHCIIOPpOACOACPKAIUX KUCIIOT U aM(l)OTepHBIX FI/II[pOKCI/II[OB), coJIei.



TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKU BBIITYCKHHUKOB
OCHOBHOM OBIIEOBPA3OBATEJIbHOM IIIKOJIbI
B pesynemame uzyuenusa xumuu 6 8 - 10 knaccax yuenuk oondicen
3HaTh / IOHUMATh

® XUMUYECKYI0 CUMGOAUKY: 3HAKU XUMHYECKUX 3JIEMEHTOB, (OPMYJbl XUMHYECKHX BEILECTB M YPaBHEHHS
XUMHYECKUX PEeaKiluii;

® gavicHeniue XumuyecKie nOHAMUA. XUMUYECKUHA 3JIEMEHT, aTOM, MOJIEKyJa, OTHOCUTEIbHBIE aTOMHAas U
MOJIEKYJISIpHasl MacChl, MOH, XUMHYECKas CBsI3b, BEIIECTBO, KJIACCH(HKALUS BEIIECTB, MOJIb, MOJISIpPHAs Macca,
MOJISIpHBIH ~ 00bEM, XHMUYECKas peakuus, KilaccupHUKauys Ppeakluid, 3JEKTPOIUT M  HEIICKTPOJIHT,
JIEKTPOJINTHYECKAs AUCCOLMALINS, OKHCIUTENh M BOCCTAHOBUTEID, OKHCICHHE U BOCCTAaHOBIICHHE;

® OCHOGHblE 3AKOHbBI XUMUU: COXPAHEHUS MACCHI BEILIECTB, TOCTOSIHCTBA COCTaBa, IEPUONUECKUN 3aKOH;
yMeThb

. Ha3vl6amb: XUMUUECKUE 3JIEMEHTHI, COETUHEHMSI H3Y4YE€HHBIX KIacCOB;

® 00bACHAmMb: (DUBNYECKUH CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHWMHUYECKOrO 3JIEMEHTa, HOMEPOB
TpyOmbl W MEepuoAa, K KOTOPBIM JJIEMEHT NpPUHAAISKUT B mnepuonmdeckond cucteme J.M. Menneneesa;
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB JJIEMEHTOB B IIpeleNax MaJblX MEPUONOB M INIABHBIX MOATPYMII;, CYIIHOCTb
peakiuii HOHHOrO OOMeHa;

® Xxapakmepu3ogamsp: XUMHYECKHE 3JIEMEHTH (OT BOJOpOJAa JO KajbIMs) Ha OCHOBE HX IIOJIOKEHHUS B
nepuoandeckoir cucteme JI.M.MeHneneeBa U OCOOCHHOCTEH CTPOCHHS HMX aTOMOB; CBSI3b MEXIY COCTaBOM,
CTPOEHHMEM U CBOKCTBAaMH BEILIECTB; XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB;

® onpedensamp: COCTaB BEIIECTB MO HMX (QOopMysaMm, MPHUHAAICKHOCTh BELIECTB K OIPEINEICHHOMY KIAcCy
COEIMHEHHUH, THUIBl XUMHYECKHX pPEaKIMH, BaJCHTHOCTb M CTENECHb OKUCJIECHUS JJIEMEHTa B COEIWHEHUSX, THUI
XHUMHUYECKOM CBSI3HU B COCIUHCHUAX, BOSMOKHOCTD IIPOTCKAHU A peaKHI/Iﬁ HOHHOI'O O6MCH3;

e cocmaenams. (GOpMyIbl HEOPraHWYECKUX COCOUHEHHH H3YyYCHHBIX KJIaCCOB; CXEMBbI CTPOCHHUSI aTOMOB
nepBbix 20 31eMeHTOB nepuoanyeckoit cuctemsl JI.11.MeHeneeBa; ypaBHEHUS XUMUYECKUX PEAKIIHA;

® oOpamamsca ¢ XUMIYECKON MTOCY0N 1 Tab0paTOpHEIM 000pyIOBaHUEM;

® PACNO3HAGAMb ORBIMHBIM NymeMm: KUCIOPOJI, BOIAOPOJ, YTIEKHCIBIM ra3, aMMHaK; PacTBOPBI KHCIOT U
LIeJI04ei, XJI0pua-, Cyiabdar-, KapOOHAT-NOHBI,

® @LINUC/IAMB: MACCOBYIO JIONIO XUMHUECKOTO dJIEMEHTa 10 (opMyJsie COeIMHEHNUS; MAaCCOBYIO JIOJTIO BEIIECTBA
B PacTBOpPE; KOJMUYECTBO BEIIECTBA, O0BbEM MIIH MACCy IO KOJIMYECTBY BEIECTBA, OOBEMY MM Macce pPearceHTOB WU
MIPOJYKTOB PEAKIIHH;

® HCII0JIL30BATh NPHOOPETCHHBIC 3HAHUS M YMEHHMS B NPAKTHYECKOH JeATEJHLHOCTH W NOBCEXHEBHOM
JKM3HU JU1s1: Oe30macHOro oOpalieHusl ¢ BEUIeCTBAMHM M MaTepHajaMi; 3KOJIOTHYECKH I'PaMOTHOIO IIOBEICHHUS B
OKpY’Karolllel cpene; OLEHKU BIMSHUS XUMHYECKOTO 3arpsi3HEHHUS OKpY)Karolled cpeibl Ha OpPraHu3M YelOoBeKa;
KPUTUYECKO OILIEHKH WH(OPMAaIK O BEUIECTBAX, MCIOIB3YEMBIX B OBITY; MPHUIOTOBJIEHUS PACTBOPOB 3a/laHHON
KOHLICHTPAL1H.

PyOpuka «3HaTh/IOHMMAaTh» BKIIOYAeT TpeOOBaHUS K y4eOHOMY MaTepually, KOTOPBI YCBauBalOTCsS H
BOCITPOU3BOJATCA yHAILITUMUCH.

PyOpuka «YMeTs» BKIIIO4aeT TpeOOBaHMs, OCHOBaHHbBIE Ha 00Jiee CIOKHBIX BUAAX ACATEIBHOCTH, B TOM YHCIIE
TBOPYECKOH: O0BIICHATE, N3y4yaTh, PACIIO3HABATH U OIUCHIBATD, BHISIBIATH, CPABHUBATD, ONPEACIISATh, AaHATM3UPOBATh U
OILICHUBATh, POBOUTH CAMOCTOSITEIbHBIN TTOMCK HEOOXOAMMOM MH(OPMAIIUH | T.JI.

B py6puke «Vcnonp30BaTh NpHOOPETEHHBIE 3HAHUS 1 YMEHHS B MPAKTUIECKON AEATEIHLHOCTH U TOBCETHEBHOM
KHU3HM» TIPEJICTaBICHbl TPeOOBaHUS, BBIXOIAIIME 3a paMKH Y4eOHOro Impolecca M HaleJIeHHble Ha pelleHHe
Pa3HOOOPAa3HbBIX KU3HCHHBIX 3a]1ad.



CIIMCOK PEKOMEI—[I[YEMOI‘/'I
YYEBHO-METOJUYECKOU JIMTEPATYPBI.

1. TIporpamma kypca xumuu aisi 8—9 kimaccoB o6meoOpa3oBaTeNbHbIX yupexkaeHuit (aBropsl O. C.
I'abpuensu, C. A. Cnagkos).

2. Xwuwmwus. 8 knace. Yueonuk (aBtopst O. C. 'abpuensa, U. I'. Octpoymos, C. A. Crnagkos).

3. Meronnueckoe mocobue. 8 kmacc (aBropel O. C. T'abpuensn, M. I'. Octpoymon, M. B.
AKCEHOBA).

4. Pabouas terpans. 8 kimacc (aBropsl O. C. 'abpuensH, C. A. Crnagkos).

5. Terpanp 11 m1abopaTOPHBIX OMBITOB U MpakTHYeCcKUX padboT. 8 kiace (aBTopsl O. C. 'abpuensH,
N. B. Akcénona, U. I'. OctpoymoB).

6. Xumus B Tecrax, 3amadyax M ynpaxsHeHusx. 8 kmacc (aBropsl O. C. T'abpuensn, W. B.
Tpuryouak).

7. Xwumwms. 9 knace. Yueonuk (aBtopst O. C. T'abpuensn, U. I'. Octpoymos, C. A. Crnagkos).

8. Meromnueckoe mocobue. 9 wimacc (aBroper O. C. T'abpmensn, M. I'. Octpoymon, N. B.
AKCEHOBA).

9. PaGouas terpans. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Cnagkos).

10. Terpanp st 1a00paTOPHBIX OMBITOB U MpaKkTUUeCKuX padoT. 9 kiace (aBropel O. C. ['abpuensiH,
. B. Akcénona, U. I'. OctpoymoB).

11. Xumua B TecTax, 3amadax M ynpaxHeHusx. 9 kmacc (aBtopel O. C. I'abpuensn, U. B.

Tpury6uak).
COI''TACOBAHO: COTI''TACOBAHO:
IIpotokon 3acenanus 3am. gupektopa o YP
METOJIMYECKOTO O0bEIMHEHHUSI N.A. TymanoBa
MOIHACH d.N.0.
YUUTENEN €CTECTBEHHO - HAYYHOr'0 LIUKJIa oT «29» aBrycra 2023 1.
oT «28» asrycra 2023 r. Ne 1
C.B. Kusko

noanuch pykopoaurenst MO D.1.0.
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