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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o Xxumuu NIa€T TpEeACTaBICHHUE O UENsAX, OOIIeH cTpareruu
OOy4YeHHMs, BOCIHTAHHMS ¥ Pa3BUTUSA OOYYAIOIMUXCS CpPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeIbHOE IpeAMETHOE coJiepKaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazielnaM M TeMaM IMPOTrpaMMbl IO XHMHUH, OINpEIEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OO0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
o0Oyy4arolierocsi, €ro MpeAcTaBICHUA O MAaTEPHAIbHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
OKCIIEPUMEHTATIFHBIX M HCCIEOBATEIIBCKUX YMEHUH, HEOOXOIUMBIX KakKk B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIONUXCS;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJlep)KaHUsl ~ y4eOHOTro  MpeameTa, KOTOpPbIA  SBIAETCA  MEAarormyecku
aJaNTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYABHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATUN
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs NMPOrpaMMbl IO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona kK €€ m3ydeHuro. ComepaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATHN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
IIOCJIEI0OBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcTaBleHUN 00 JIEKTPOJIUTUYECKOW JMCCOIMAIlMM BELIECTB B
pacTBOpax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHS K JPYroMmy, BBINOJNHAA (YHKIUU OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHsS M BO3MOXHOCTEH IPAKTUYECKOIO NPHUMEHEHUS U IOIYYCHMS
U3y4aeMbIX BELIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (HOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIONIEN HAyYHOW KapTHUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METO/IaM TIO3HaHUs B Hayke. V3ydyeHne XMMHHM NPOUCXOIUT C IPUBICYEHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alolmuid MUPY,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAMT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENBHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUH,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAyKH, B



OpuOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHUS MpPH M3yYCHUU BEIIECTB U
XUMUYECKUX PEaKIui, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIBLHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIILHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
IOBCEIHEBHOM KU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIeTH, KaK:

— (opmMupoBaHHEe HHTEIJIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHS Ha CHCTEMAaTHYeCcKoe MpuoOIIeHne
O0y4aroumxcsa K CaMOCTOSITENIbHOM MO3HABaTEIIbHON JESITENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUJOB JIESATEIBHOCTH,

— (opmupoBanue oOmeld (QyHKIMOHATBHON W  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OIEHUBATH SBJICHUS
OKpY>KaIOILIEr0 MUpPA, UCHOJB3Yys 3HAHUS U OIBIT, MOJYyYEHHBIE MPH HU3YUYCHHUH
XUMHUH, TPUMEHSTh HMX IMPU PEIICHWU MpoOJeM B TMOBCEAHEBHON >XU3HU U
TPYAOBOM IEATEIbHOCTH;

— (QopmupoBanue y OOydyaromMxcsi TyYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUSl TEHHOCTH XUMHUYECKUX 3HAHWA HJIs1 BBIPAOOTKH JKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENHHOCTH B HEISIX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(uisl U HAMpaBICHHOCTH JNajbHEHIIEro
oOyJeHUsI.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHUUW Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocrapisieT 134 yaca: B 8 kitacce — 66 gacos (2
yaca B HeJIel0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcHUTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas 0Ji1 XMMHAYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl MU 4YHCJIa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUecCKMX CBOWCTB O0pa3IOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (IMJIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOPEHHUE CBEUHU, MPOKATHBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE TUIPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE W  ONHWCAHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3JaHUE MOJIeNed MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:kHeililne npeacTaBuTe/ I HEOPraHMYECKHUX BEllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoma B Tpupoae, (U3NUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bomopon — asnemeHT um mpocTtoe BemiectBo. Haxoxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIO0COObBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HachllieHHbIe M HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. (OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHui. PuU3NYECKHE U XWMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJI0po/ia (TOpeHHE), B3auMoeicTBre Bojgopoaa ¢ okcuaom menu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIaMHU
(HaTpyieM ©  KaJublleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPHUAIIOB),



UCCJIEIOBaHHE O0pa3sLOB HEOPraHWYECKHUX BELIECTB PAa3JUYHBIX KJACCOB,
HAOJIIO/ICHHE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOpPAX KUCJIOT U HIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHON KHUCITOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOrO0 METajla APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJBHBIX 3a1ad 10 TeMe «BaxHeWmme Kiacchl HEOPraHWYECKHX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPhIE 00pa3yroT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomHas u  JUIMHHOTNEpUOAHAs  (HOPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [[. . Menneneea. [leprobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHHUS paanyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
IpaKJIaHMH.

Xumuueckass cBsi3b. KoBaseHTHas (moJjisipHass M HEMOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBUE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).



Mesrcnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU HM3YyYCHUM XUMHUU B 8 Kjacce
OCYIIIECTBIISIETCSl 4epe3 UCIOJIb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK Y TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHali3, CHHTe3, KiIacCu(UKAIUsI, TEPUOJAUIHOCTh, HAOIIOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHNUE.

®dusnka: MaTepus, aToM, DOJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHU],
W30TOTIBI, PAJAMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKAN 3apsiii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEpPEeHHUs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocepa, ruapocdepa, MuHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIC NCKOITaeMble, TOITUBO, BOTHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YeCKasi peakus

[Iepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs U UX
COCIUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »3JIEMEHTOB B Illepuomnueckou
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIIMYECKUX
pPEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAILNIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHMHM BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKUCIICHHUS XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaliu3aTopa). DK30- U SHIOTEPMHUUYECKUE PEAKIIMU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[lonate o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakuusax. [londarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.



OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUMU, JJIEKTPOHHBIK  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBienue ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIb30BaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katuonsl, anronsl. MexaHU3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xumMudeckoi cszu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUs PeaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM MW coOJell B CBeTe MpPEIACTaBICHUH 00 3IEKTPOIUTUUECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHUX
BELIECTB — METAJJIOB M HEMeTaJUIoB (Tpadura M anmasza), CIOKHBIX BEUIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiHu
OT BO3ACHMCTBHS pAa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, MpoLEecca AUCCOLUALMUA KHUCIOT, WIEJOYeld U  COJIeH
(BO3MOXXKHO  MCMOJB30BAHME BHUJEO MAaTEpPHANIOB), MPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKaHMs]  peakuuMid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu paslIoKEeHHs, COCIUHEHHU), PACTIO3HABAHUE HEOPTaHUYECKHUX
BELIECTB C TOMOUIBI0O KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl U MX COeIMHEHU S

OOmas xapakTepucTHKa TajdoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYecKue CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHME CBOWCTBA Ha TMPUMEPE  XJopa
(B3aMMOJEHCTBUE C METaJIaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOAOPO/I.
CongHasi KMCIIOTa, XMMHYECKUE CBOMCTBa, MOJydYeHHE, NpUMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHeilline XJIopuabl U HX
HAXO0XJEHUE B IPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIe cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U CePhbl. AJUIOTPONHbBIE MOAU(PUKAIIUN KUCIOPOIa
U ceppl. XuMU4eckue cBoicTBa ceprl. CepoBONOPOJ, CTpOoCHHE, (PU3HUECKHE U
XUMHUYecKue cBoicTBa. OKCHUIIBI Cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHUIOB.
CepHast kuciora, (Qu3Mueckue W XUMHUYECKHME CBOMcTBa (00mIME Kak
MPEACTaBUTENS Kjacca KHCIOT W CHenupUIecKue). XUMHUYECKHE pPEaKIuH,



JeKaliie B OCHOBE MPOMBIIUIEHHOTO CHOc00a TMOMy4YeHHS CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coiau cepHON KUCIOThI, KAYECTBEHHAs! pEeaKUs Ha
cynbdar-uon. Haxoxnaenue cepbl U e€ CoelMHEHH B mpupoje. XUMHUYECKOE
3arps3HEHHE OKPYXAIOMIeH CpeIbl COCIWHEHUSMHU cepbl (KUCIOTHBIC IOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHUS.

OOmas xapakrepuctuka 3geMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
dbusnyueckue U XUMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
duznyecKkue U XUMHUECKHUE CBOMCTBA, MOMyueHne U mpuMeHnenue. Coiu aMMOHMS,
uxX QU3NYecKrue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMs. A30THasi KHCIOTa, €€ MoJydyeHHe, PU3NYECKUe U XUMUYECKHe
cBoiicTBa (0OLIME Kak TMpeACTaBUTENS Kjacca KUCIOT U CHEIU(pUYECKHE).
Hcrnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMH4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH cpeibl COSAMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoAoEMOB). Docdop,
almoTponHeie Moaudukammu (Gochopa, GU3MUIECKHE W XUMUYECKHE CBOWMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIeCKue 1 XUMHUUYECKUE CBOMCTBA,
nostyuenue. McnonpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJIOTPOITHBIC
Monu(pUKalMK, PACIpOCTpaHEHHE B TNpUpoJe, (PHU3MUECKHMEe W XUMUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B mpupoae. Okcuibl yriaepoja, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTly4YeHUE W MPHUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJIEHUS KIUMaTa, MNapHUKOBBIN
s dexrt. YronpHas KuciaoTa M €€ colii, nX (PU3NUEeCKUe U XUMHYECCKHUE CBOMCTBA,
noJiydieHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SICTBE.

[TepBoHAYaNBHEIE TTOHATHUS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[TpuponHbIE WCTOYHWUKH YTIAEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HedTh),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaYKHBIX BEIIECTBAX: KHpax, OeiKax, yriieBoJax — U X
poiii B JKHM3HM UeEJOBeKa. MarepuanbHOE €IWHCTBO OPTaHWYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

Kpemnwnii, ero ¢usmdeckne u XUMHYECKHE CBONCTBA, TMOIY4YCHHE U
npuMmenenue. CoenuHeHus: KpeMHHsi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B



ObITY, B IPOMBIIUJICHHOCTU. BaxkHellne cTpouTeNbHbIE MaTepuasbl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM HA XJIOPUI-UOHBI U HAOJIIOJCHUE TPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMyd XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl ©U €€  COeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa Mo JICUCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBiIEHHOM CEPHON KUCIOTHI, MPOBEJICHNE KAaUeCTBEHHOW peakiy Ha cyJbdar-
WOH U HaOJIOJieHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIAUHEHUH (BO3MOMKHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yIO0OpEHUH, MOTyUYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3Yy4YCHHE CBONCTB aMMHakKa, MpPOBEIACHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHMS U ¢GochaT-uOH U HM3YyUCHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOU a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moenen
KPUCTANIMUECKNX PEmETOK anmasza, rpadura, ¢ylepeHa, O3HAKOMIICHHE C
MpoLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE U U3yuYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIJICHHE C
NPOAYKIIMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelme HeMeTaJuIbl 1 UX COCIUHECHUS.

MeTa/ibl 4 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmognmueckor cucreme xumuuyeckux snemeHtoB [ .
MeHnneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtaynueckas CBs3b U
METaJTMYECKass  KpUCTAUIMUeCKas  pemérka.  DJIECKTPOXUMUYECKUU Pl
HaIpspDKeHU MeTauioB. du3nueckue U XMMUUECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl mosydeHus: MeTayyioB. I[loHATHE O KOpPpPO3MH METAIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH, AIOPAJTIOMHHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U MPOMBIIILIICHHOCTH.

[Ilenoynsie MeTauibl: ToJioKeHHe B [lepronnueckoil cucTeEMe XUMHUYECKUX
anemeHTOB JI. 1. MeHneneeBa, CTpO€HHUE UMX aTOMOB, HAaXOXJIEHUE B NPUPOIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHue MIeNOYHbIX METaUIOB W HX
COCIMHEHUM.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
Ilepuonnueckoi cucreMe xumudeckux diemeHToB [[. . Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus Kainblus (OKCHUI, TUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJoMUHUIN: TIoJIokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA allOMUHHS. AMQOTEpHbIE CBOMCTBA OKCUIA U TMAPOKCHIIA
AJIOMUHUSL.

Keneso: monoxenue B [leppuonudyeckor CHCTEME XUMUYECKUX JIEMEHTOB /l.
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIaBOB, HUX (PU3UUYECKUMHU
CBOICTBAMH, H3yUYE€HHE  PpPE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCHJA
KaJIbIIMSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKelie3a
(I u xenesa (1), memu (1), HAOIIOACHKME W ONMCAHUE MPOILIECCOB OKPAIIMBAHHS
IJJaMEHH MOHaMU HaTpus, Kalus W Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpeienbHas J0omycTUMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias xumuu B penieHun 3K0JI0TrMYeCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJMMEpHBIE
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUWE KaK OOIIMX €eCTEeCTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DaKT, rUIOTE3a, 3aKOH,
TEOpus, aHauu3, CHHTE3, KilaccupuKauusi, MEepUOAUYHOCTh, HaOII0aCHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MarTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUH 3apsl, MPOBOJHHKH,
MOJIYIIPOBOTHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHsS] XMMHUU B €IUHCTBE y4eOHOW W
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMH W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OnbITa ASsTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr'0 O0O0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU WH(OpManmeit o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpoIlecCe€ ITOM y4eOHON NESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIMKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW pPEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENLHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSTENIbHOM paloThl C Y4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUIO U II03HAaHHIO, JH0003HATENbHOCTh, TOTOBHOCTb U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIE€HHOCTH W YPOBHS OOy4YeHHs B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUH U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KypPEHHUs),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/MBUIYAJIIbHON TPaeKTOPUH MPOJOJIKEHHSI 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00Pa3HOE OTHOIICHHWE K MpPHUPOJAE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOT0 MOBECHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTYypbl, OCO3HaHUs TJ00ANbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTMYECKOTO MBIILICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIE IJIA
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX TMOHSTHM (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABIMBATh MPUYUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETHU, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBIABIAThL U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0doJaTh 3a XOJO0OM Ipoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YyMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPNPETUPOBATH HHGOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHMCKE M OTOOpE
UHGOpMAIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUs HHOOPMALIUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOWLIEH MPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  NPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eHCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIbHO COCTAaBJATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCII0JIB30BAaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAay4HbIC 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JEATENIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y o0ydenus B 8 kijiacce npeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcCTBOP, MAaccoBas JOJs BEIIECTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJNB30BAaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBieHHUS (opmyn
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmyiaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux osnemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeAesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS M3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BeEMIeCTB (BOJOpOAA H KHCJIOPOJZa), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U JPYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CI0KHO€ BEMIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METajInYecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCThUMas
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaUIM4YeCcKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoarpymma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTENEHEH OKUCIICHHS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIU;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpAlICHUN B Pa3TUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W  MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaToOpHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpPUJI-, OPOMUJI-,
noaua-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OINEpAlMU MBICIUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOII0JICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peaibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KonuyecTBo yacos
Ne HanmeHoBaHMe pa3/iesioB U DJIeKTPOHHbBIe (LM (POBHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
4eJIoBEKa
12 BemecTBa n xuMu4eckue 15 1 bu6mmorexa [IOK
' peaxiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Boznyx. Kucnopon. ITonstue bu6nuoreka [IOK
2.1 6 1
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa. Ilonsitue o 3 1 bu6mmorexa [IOK
' KHUCJIOTaX M COJIAX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
' OCHOBaHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1aCChI bubmuoreka [JOK
24 . 11 1 1
HEOPTraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN


https://m.edsoo.ru/7f41837c
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[Tepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHUYECKHX demeHToB /1. . 9
MenneneeBa. CtpoeHue
aToma

XuUMHU4YECKasa CBA3b.
3.2 OKUCIUTEIIBHO- 7
BOCCTAHOBUTEIILHBIE PEAKITUN

Wtoro mo pazneny 16

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 06

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPOIUTHYECKAS JUCCOLHALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMmeHToB |VA-rpynnsl. Yriaepona u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

9 KUIACC

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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



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

Pa3zgen 3. MeTa/sibl M HX COeMHEHUST

3.1 OO01Ire CBOMCTBA METAILIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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

Ne
n/n

ITIOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Koan4yecTBo 4acoB

Tema ypoka B Konrtpoabnubie IIpakTudeckue
cero
padoThI padoThI

[Ipenmet xumuu. Poiab XuMuu B )KU3HU

1
yenoBeka. Tena u BemiecTBa
[TonsTe o MeToaax NO3HAHUS B XUMUU 1
[IpakTuueckas pabora Ne 1 «IIpaBuia
paboThI B 1a00paTOpUn U MPUEMBI 1 1
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHHEM)
UYuctele BemecTBa U cMecu. CriocoOsl 1
paszaeneHust cMecen
[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 1
OYHMCTKHU IIOBAPEHHOU COJIN)»
ATOMBI U MOJIEKYJIBI 1
XHUMHUYECKUE DJIEMEHTBI. 3HAKH 1
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB
[IpocTeie U cnoXHBIE BELIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

JlaTa
U3yYeHUs

01.09

03.09

08.09

10.09

15.09

17.09

22.09

24.09

29.09

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmyia. BanentHocTh
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OrtHocuTeNnbHAas aTOMHas Macca.
OrtHocuTeNnbHAS MOJICKYJISIpHasd Macca

MaccoBas goist XUMHYECKOTO
DJIEMEHTA B COEUHEHUN

KonnuectBo BemecTBa. Moib.
MomnsipHas macca

du3nyecKue U XUMHUUYECKHUE SIBICHUS.
XuMHu4deckas pcaKknusd

[Ipu3Haky u yciioBus NPOTEKAHUS
XUMHYECKHUX PEaKIUN

3aKOoH COXpaHEHUsI MacChl BEIIECTB.
XUMHYECKUE YPaBHEHUS

BrruncneHus: Konm4ecTBa, MacChl
BEIIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanuss XaMUYeCKUX peakiui
(coenuHEeHHS, PA3IIOKCHHS,
3aMeleHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHmkIoneauct. O6o0IeHne 1
CHCTEMAaTH3allis 3HAHUHI
KonTponbnas padora Nel no teme
«BelecTBa 1 XUMHYECKHUE PEAKLIAI)

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT u

01.10

06.10

08.10

13.10

15.10

20.10

22.10

05.11

10.11

12.11

17.11

19.11

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

nmpoctoe BeuecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA
KHCJIOpoJia (peaKIuu OKUCIICHUS,
ropenue). [lonsarue 06 okcumax

Crioco0sl MoJTy4eHus KUCI0po/ia B
71a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Tpumenenue kucmopoaa

TemnoBoit 3¢ ekt XuMuIecKoi
peaxIyu, TOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUYECKUX PEAKIUIX

Tomnuso (HeQTh, yroiab U METaH).
3arpsi3sHEHUE BO3/LyXa, CIIOCOOKI €T0
MPEAOTBPAIICHUS

[TpakTuueckas padora Ne 3 mo Teme
«ITony4yenue u coOupanue KHCIOPOa,
W3y4YEHHUE Er0 CBOMCTBY

Bonopoa — snemeHT u npocroe
BenecTBo. Haxoxkaenue B mpupoie
duznyeckre 1 XUMHUUECKHE CBOICTBA
Bojtopoa. [Ilpumenenne Bogopoaa

TloHsaTHE O KMCIIOTAX U COISIX

Crioco0sl noty4eHus BOAOPOa B
naboparopuu
ITpakTryeckas padota Ne 4 o Teme

«ITony4yenne u cobupanue BOAOPOA,
WU3y4YEHHUE Er0 CBOMCTB»

24.11

26.11

01.12

03.12

08.12

10.12

15.12

17.12

22.12

24.12

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MossipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

Beruucnenus o6béma, KonuyecTna
BELIECTBA ra3a 10 €ro U3BECTHOMY
KOJINYECTBY BEIECTBA WK 00BbEMY

Brruncienns o06EMOB ra3oB 1Mo
YpaBHEHHUIO pEaKIIMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

dusznueckre U XUMHUYECKHE CBOMCTBA
BOJIEI

CocraB ocHoBauuii. [Toudarue 00
WHJIUKaTOpax

Boz[a KaK paCTBOPHUTECIIb. HaCBIH_[CHHBIe
W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JId BEIIECTBA B paCTBOPC

[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBiieHrEe pacCTBOPOB C
onpeaeIEHHON MacCOBOM JT0eH
PacTBOPEHHOTO BEIIECTBAY
KonTponbhas padorta Ne2 no teme
«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KacCUPUKALIUS,
HOMEHKJIaTypa

[TonydyeHne U XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHUS: COCTaB, KJIaCCU(PUKAIIHS,
HOMEHKJIaTypa

29.12

12.01

14.01

19.01

21.01

26.01

28.01

02.02

04.02

09.02

11.02

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

ITonyuyeHue u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

Kucnotsr: cocras, kiaccudukarms,
HOMEHKJIaTypa

[Tonydyenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

ITpaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a/a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX
COCIMHEHMID)

I'eneTnueckas cBA3b MCKAY KilaCCaMH
HCOPTaHNYCCKUX COE€IUHEHUI

O000111eHIE U CUCTEMATH3aIUs 3HAHUHT

KonTponbnas padorta Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

[TepBbie MOMBITKH KIacCUpUKAITIT
XHMHUYECKHX dJIeMeHTOB. IToHATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XMUMHUYECKUX
anemenToB JI. . Menaeneena

[Iepuonsl, rpynnsl, MOATPYIIIBI

16.02

18.02

25.02

02.03

04.03

11.03

16.03

18.03

23.03

25.03

06.04

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Crtpoenue atomoB. COoCTaB aTOMHBIX
sanaep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI09eK
aTOMOB 3J1eMeHTOB [leproauueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuKa XUMUIECKOTO
3JIEMEHTA 110 €r0 MOJIOKESHUIO B
[Tepuonuueckoit cucreme /1. U.
Menaeneena

3nauenue [leproguyeckoro 3akona st
pa3BuTHA HayKu U npaktuku. /. 1.
MenneneeB — y4€HbIU, IEAaror u
rpak1aHUH

PesepBubIil ypok. O6001eHuE 1
cucTeMaTH3als 3HaHul /
Bcepoccuiickas nmpoBepouHas padboTa

KonTponbhas padota Ne4 no teme
«Ctpoenue aroma. XUMHUYECKask CBSA3b)
/ Beepoccuiickast mpoBepodHasi paboTa

3J'ICKTpOOTpI/II_[aTCJILHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

HMonnag xumMmu4deckas cBsA3b

KoBanenTHas NoJIApHasA XUMHUYICCKasA
CBA3b

KoBanenTHas HCIIOJIAAPpHAasA XUMHUYCCKasd
CBs3b

CreneHp OKUCICHUA

08.04

13.04

15.04

20.04

22.04

27.04

29.04

04.05

06.05

13.05

18.05

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OKHCIIUTEIIEHO-BOCCTAHOBUTEILHBIC

65

peakiuu
66 OKUCHUTEN ¥ BOCCTAHOBUTEIU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

66

20.05

25.05

https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
https://m.edso00.ru/00adb076



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Ne
n/n

9 KUIACC

KoanuecTBO 4acoB

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, M.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHHUH

CBOMCTB XMUMHUYECKUX DJIIEMEHTOB 1
HEePBBIX TPEX MEPHOTO0B
Knaccudukanus 1 HOMEHKIATypa
HCOPTaHNYCCKUX BCIICCTB

Bunpl XuMuuecKon CBS3U U THIIBI

KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padota Nel o teme

«IToBTOpEeHue n yrioyoieHne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeioB Kypca 8 Kiaccay

Krnaccudukaius XuMHIECKUX
peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKOMN

peakuuu. [IoHATHE O TOMOT€HHBIX U 1
reTEPOreHHBIX PEAKLUAX

IToHsiTHE O XUMHUYECKOM PaBHOBECHH.
@DaxTOpHI, BAUAIOLINE HA CKOPOCTh 1
XUMUYECKON PEAKLIUU U NIOJIOKEHUE

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

02.09

04.09

09.09

11.09

16.09

18.09

23.09

25.09

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



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

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCINTEIHHO-BOCCTAHOBUTEIILHEIE
peaKIuu

Teopus 3AEKTPOIUTUYECKON
muccomuanmy. CHIIbHBIE U ci1a0ble
AJICKTPOJIATHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XMMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOLUALINHI

[TonsTHE O rupoNU3€E CONEn

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

Kontponbnas padota No2 o teme
«DNEKTPOIIMTHYECKAS TUCCOLIUAIIHS.
XUMUYECKUE PEaKIIUH B PACTBOPAX»

OO0m1as xapaKTepuCTHKa rajJoreHOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
xJiopa

Xnoposogopoa. CoJisiHast KUCIOTA,

30.09

02.10

07.10

09.10

14.10

16.10

21.10

23.10

06.11

11.11

13.11

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo0.ru/00add8bh2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6morexa [JOK
https://m.edsoo.ru/00addecO

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2

bub6mmorexa [JOK


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

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme
«Ilomyuenue CoSIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKIH, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB
VIA-rpymibt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ cOeIMHEHU I
B IIpUpPOJIe. XMMUYECKHUE CBOMCTBA
cepbl

CepoBonopof, CTpoeHHUE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLIAH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYy4YE€HHSI CEPHON KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl COETUHEHUSIMU
cephl

Brruncnenne MaccoBOU OJIU BRIXOA
MPOAYKTa peaKIuu

OO0mras xapakTepUCTHKA 3JIEMEHTOB

18.11

20.11

25.11

27.11

02.12

04.12

09.12

11.12

16.12

https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacipocTpaHeHHE
B IIpupoe, pu3nveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
yaoopenuit. XumMuueckoe
3arps3HEHUE OKPY KAIOIIEeH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3HeHue NPUPOTHON Cpeibl
dbocdaramu

VYraepon, pacipocTpaHEeHHE B
npupoze, GU3nIecKue 1 XUMUYECKUE
CBOMCTBA

Oxkcunel yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOICTBA.

18.12

23.12

25.12

30.12

13.01

15.01

20.01

22.01

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmnoreka LJOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe



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

37

38

39

40

41

42

43

44

DKosoruyeckure npoodIeMsl,
CBsi3aHHBIC ¢ OKcHOM yriepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HepBOHaLIaJ'IBHBIe MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

ITpaxTnueckas padota Ne 5. Pemmenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxueie HeMeTauIbl U UX
COCTMHEHUS

KoHnTtponbhas padota Ne3 no teme
«Baxkueinme HeMeTalJIBI M UX
COETUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIMuecKasi KpucTajuinueckas
pemérka. Pu3n4YeCcKue CBOMCTBA
METAJUIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DIEeKTPOXUMHUYECKUH Psifl
HaANPSDKEHUH METaIIOB

27.01

29.01

03.02

05.02

10.02

12.02

17.02

19.02

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



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

45

46

47

48

49

50

51

52

53

54

55

56

O61ue crocoObl MOTyYeHHS
MeTaiuioB. CruiaBel. BelyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcuipl ¥ THIPOKCH]IBI HATPUS U
KaJIns

[IlenoyHO3eMENBHBIC METAIIITBI —
KaJILIUA 1 MarHui

Baxueiinme coeauHeHNUS KaJlbIU

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTEH BOOBI U CITOCOOEI €8
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKOoCTh BOJIBI M METOIBI €€
ycTpaneHus"

AJTroMAHAN

AM@oTepHbIe CBOWCTBA OKCUA U
THJIPOKCHUIA

Kemnezo

24.02

26.02

03.03

05.03

10.03

12.03

17.03

19.03

24.03

26.03

07.04

09.04

bu6mmoreka [JOK
https://m.eds00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bub6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
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OKCHIbI, TUIAPOKCHUIBI U COJIH JKelie3a
(1) u xenesa (1)

O000111eHrE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneimuye MeTalIbl M UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IPUMECH. Berancienus
MacCOBOH J0JM BbIXO/a MPOIYKTa
peaxkuuu

O00011eHNe U CUCTEMATU3ALMS
3HAHWUMN

Konrponsnas padora Ne4 o reme
«Ba)xgeuIme MeTajuIbl U UX
COETMHEHUS

BemectBa u MaTcpHaJibl B
IMOBCEIHEBHOM KM3HU YeI0BEKa

XHUMUYECKOE 3arpsi3HEHUE
OKpY XKaroule cpenbl
Ponb xumuu B permennn

HKOJIOTMYECKUX MPOOIeM

PesepBHbIit ypok. O600IeHNE 1
CUCTEMAaTHU3aIus 3HAaHUN

PesepBHbIil ypok. O6001meHIE 1
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14.05

19.05
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bu6mmorexa [JOK
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bub6mmorexa [JOK
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bubmuoreka [{OK
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bu6mmoreka [IOK
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68 PesepBHblit ypok. O60011eH1Ee U 1 21.05 bubnuorexa [JOK
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OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

Kox
NpoBepsieMoro
pe3yJibTara

1

11

1.2

1.3

14

1.5

1.6

1.7

8 KVIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

I1o Teme: «HepBOHa‘IaJ'IBHBIe XUMHUYCCKUC ITOHATH

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToM,
MOJIEKYJIa, XMMHYECKHUU OJEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAsi W MOJIEKYJIsIpHAsh Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas OIS XUMHYECKOTO
3J€MEHTa B COEIMHEHUHU, MOJIPHBIN 00BbEM, XMMHUYECKas peakiius,
KIaccuukanus — peakiuili:  peakuuu — COSAUHEHHUS,  PEaKIHUH
pa3NoKEHUs, PpEeaKlUy 3aMCeIICHHs, pEeakiuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEAKIMH, TEIUIOBOH 3(¢eKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOILEHTHAs KOHIICHTPALKs) B paCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUUA M
HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIIMCAaHUU BCIICCTB U UX npeBpameHHﬁ
WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBiieHUS (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb  CMBICI  3aKOHOB COXpPAHEHHUS MacChl  BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABoraapo

OTIpENIeTATh  BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCIMHCHUAX

KJIaccu(UIUPOBaTh XMUMHUYECKHE peakmuu (M0 YHUCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEITIOBOMY (D deKTy)
BBEIUUCIIAITE OTHOCHUTEJIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYHO MAacChl

BCIICCTB
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1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO DJJICMCHTA II0 (bopMyJIe

COCOUHCHHS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIO/ICHUE,
W3MEpeHue,  MOJECIHUPOBAHME,  OSKCIEPUMEHT  (peaJbHbIl U

MBICJICHHBIH )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

pacCKpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHM: OKCHUn,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OMpPCACIIATL NPHUHAIJIIC)KHOCTh BCIICCTB K OHpC}IeHéHHOMy KJIacCy

coefiMHeHuil o popmysam
KJIacCH(UIIMPOBATH HEOPTAaHUYECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOICTBa
BEILECTB PA3JMYHBIX KJIACCOB, MOJTBEpXkasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHiA

IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX

IPEBpaICHH B Pa3IMUHbIX yCIOBUIX

CIeI0BaTh IpPaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM TIOCYIOM W
n1a0opaTOpHbIM 000pYy/JOBaHMEM, a TaKXKe MpaBuUiIaM OOpalleHHs ¢
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKUUSIMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OIpPEACIIEHHOW MacCOBOM JOJIEd PpacTBOPEHHOIO
BEIECTBA, TNIAHUPOBATH U MPOBOJUTH XMMHUYECKHE SKCTIEPUMEHTHI I10
pacno3HaBaHUI pPACTBOPOB WIEJIOYEW U KHUCIOT C IOMOUIBIO
HWHIMKATOPOB (JaKkMyc, (heHondTanent, METUIOPAHK U IPYTHUE)
MPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOI peakiuu

I[Io Teme: «llepnommyecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToOMOB.
Xumunyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHH: SIpO aToMa,

JNEKTPOHHBIA CJOW aroma, aTroMHas oOpOHWTalb, paauyc aroma,

XUMHYCCKas CBA3b, IMOJIIpHAd W HCIOJIIpHAsd KOBAJCHTHAd CBA3b,



3.2

3.3

3.4

3.5

3.6

3.7

Koxa

NpoBepsieMoro

pe3yJibTaTa
1

11

QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IL[I/IpOBaTL XUMHNYCCKUEC 3JICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy [lepuonndeckoit
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (A rpymma)» u «nobounas noarpynmna (b rpynma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMbich llepmoamueckoro 3akona [[.M. MeHnneneena:
J€EMOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HX IIOJOXKCHHUSI B HepI/IOI[I/I‘IGCKOﬁ

CHUCTEMC

COOTHOCUTh  0003Hau€HHUs, KOTOpblE HUMEITCI B  Tabnuue
«lleppognyeckass  cucremMa  XUMUYeCKHX  dneMeHToB .M.
MenzeneeBa» € UYUCIOBBIMM XapaKTEPUCTHKaMHU CTPOEHUS aTOMOB
XMMHUYECKMX DJIEMEHTOB (COCTaB M 3apsa] szapa, oOliee 4YHCiIo

QJICKTPOHOB U PACHPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

OIIPCACIIATH CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

ONpEeAeNATh BHUJ XMMHUYECKON CBsI3UM (KOBaJ€HTHAas U HOHHas) B

HCOPraHNYCCKUX COCANHCHHUAX

9 KJIACC

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To Teme: «BemiecTBO U XUMUYECKast PEAKIIMSD)

pacKpbIBaTb CMBICII OCHOBHBIX XHMHMUYECKHUX TMOHSTHUH: pPacTBOp,
AJICKTPOJIUTHI, HEANEKTPOJUTHI, JJICKTPOIUTHUECKAsT JIUCCOIUAIINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMble W HEOOpaTHMBIC  pEaKIMH,  OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIE  PEAKIMH,  OKHUCIWUTEIh, BOCCTAHOBHUTEIIb,
OKHCJICHHE U  BOCCTaHOBJIEHHE, aJUIOTPOMNHUs, aM(OTEpHOCTb,
XUMHYeCKasl CBA3b  (KOBaJeHTHas, WOHHAas, MeTaJuInyecKas),

KpHUCTAJUTMYECKAsl PEIIETKA, CIUIaBbl, CKOPOCTh XUMHUUYECKOW PEaKIIUU



1.2

1.3
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1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

WIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHU U

NPUMCHATH O3TU IMOHATHA MPU OIIMCAaHWKU BCIICCTB U UX npeBpameHm‘/’I

COCTAaBJIATb YPAaBHCHUA BHCKTpOJIHTI/I‘ICCKOﬁ Jucconmanum KHMCIIOT,
IIET0YEe M COJICH, TOJHBIE M COKpaIIEHHBIE YpPAaBHEHHS PEAKIMM

HOHHOr0 00OMeHa

PACKpbIBATh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKm/HZ

IIOCPEJICTBOM COCTABJICHHSI AJIEKTPOHHOTIO OajlaHca ATUX peakIuii
MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON pEAKIUU

Ilo Temam: «Hemertamnbpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTCPU30BaATh (OHI/ICLIBE[TL) o61u1/1e u Cl'[eI_[I/I(l)I/I‘-IeCKI/Ie XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
IpuUMEpaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOLIUX

XUMHYECKHUX PEaKIui

COCTAaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3jIMYHbIX

YCIOBHUAX

CJI€O0oBaTh IIpaBUJIaM  IIOJIB3O0BAHHA XHUMHYESCKOHU HOCY,Z[Oﬁ nu
Ha60paTOpHHM 060py)10BaHI/ICM, a TaKXKXC IIpaBUJIaM OGpB.H.ICHPIH C
BC€IICCTBAMHU B COOTBETCTBUM C HWHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
Ha60paTOpHHX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U co61/1paHmo

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

MPOBOJUTh PEAKIUMH, MOATBEPKAAIOIINE KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIECTB: pPAclO3HAaBaTh OMNBITHBIM MyTEM XJIOPHI-,
Opomua, moaua, kapobonat, gocdar, cunukar, cyiabpaT, THAPOKCUI-
WOHBI, KATHOHbIl ~ aMMOHHS, MOHBl  H3yYEHHBIX  METaJUIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB

ITo Teme: «XuMHS U OKpyKarolas cpeaay

pacKpbIBaTb CMBICA OCHOBHBIX XxuMuueckux moHsatwil: [IJIK
BEILECTBA; KOPPO3Us METAJUIOB

NPUMEHSATH OCHOBHBIE ONEpPAllMM MBICIUTEIBHON NIEATEIbBHOCTH —

aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMAaTHU3aIHIO,



BBIABJICHUC TPHUYNHHO-CJICICTBCHHBIX CBSI3EH — AJIs U3YyUYCHU
CBOICTB BCIICCTB M XHUMHYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHbIC
MCTOABI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOJCINPOBAHUCL,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA
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8 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. Posnb XMMHM B KM3HM YElIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousTtue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

paszeseHus cMecen

ATOoMBI © MOJICKYJIBI. Xumuueckne daeMeHThbl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.TISIpHOG YUCHUC

XyMH4YecKas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHUYECKHX D3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OtHocHUTEeNbHAS aTOMHasAa mMacca.
OtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBas 4015 XMMHYECKOTO 3JIeMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Moisib. MosspHas macca. B3anMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKUX COCI[I/IHGHI/Iﬁ

DU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMHUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccudukarus

XUMHUYECKHX peakiuil (COeIMHEHUS, Pa3IoKeHus, 3aMeIeHNsI, 0OMEHa)

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, € MpaBUIaMU
paboTel B JabopaTopuM W TpUéMaMH OOpallleHHUs C JIabOpaTOPHBIM
00Opy/I0OBaHHEM, H3yYE€HHE U OINUCaHWe (UIUYECKUX CBOKMCTB 0Opa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IIaBJIeHHE BOCKa,
TassHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUICHUE U KOHJICHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeYM, [MpOKAIMBaHWE MEIHOM  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJEHUE W ONHCAHUE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHUX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapus, pas3jioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE XKelle3a C PacCTBOPOM

comu meu(ll), m3ydenue crmocoOoB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

¢uipTpOBaHMEe, BBINAPUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MpoBeleHUE
OUYMCTKU MOBAPEHHOM cONM, HAOJIIOIEHUE U ONTUCAHKUE PE3YJIbTATOB POBEACHUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHue MoJjenei

MOJIEKY (IIapOCTEPIKHEBBIX )
Baxneumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecp razoB. CocrtaB Bosnyxa. Kuciopox — anemeHT u mpocroe
BemlecTBo. Haxoxzaenue kuciopona B mpupone, (GU3NYecKMe U XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObr
NOJY4YEeHUsl KHUCIopoJa B J1abOpaTopuu M HPOMBIIUICHHOCTH. Kpyrosopor

KUcIopoa B mpupoe. O30H — aJuI0TponHasi MOAU(PHUKALUS KUCIOPOIa

TennoBoil >3pPekT XUMUUECKOH peaklul, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U DHIOTEpMUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arpsi3HeHUE BO3/yXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHrne 030HOBOTO CI0s

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomoposaa B MpUpPOJE,
¢u3uYecKkue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYCHUS.

Kucnotsl u conmu
MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM

®dusznyeckue CcBoWcTBA BOAbl. Boma kak  pacTBopuTenb. PacTBOpBI.
Haceoliennbsie 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1ons BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpupoOJie U B KU3HU uesoBeka. Kpyrosopor
BOJABl B TPUPOJE. 3arps3HEeHHWE MPUPOAHBIX BoJA. OXpaHa H OYHCTKA
MIPUPOHBIX BOJ

Knaccudpukanus Heopranmueckux coeaumHeHnid. Oxcuapl. Kitaccupuxarmmst
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HeconeoOpa3yromue. Homenkmarypa okcuioB. Dusmueckne W XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ'Iy‘ICHI/Ie OKCHI0B

OcHoBanus. Knaccudukanust ocHoBaHUM: 1IENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHMN. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUI

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®duznueckue H
XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctn MerawuioB H.H. bekerosa.
[Tomyuyenue kucaot

Comu. Homenknatypa cosneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit
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211

3.1
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I'eneTnueckas cBsI3b MCKAY KJIaCCaMU HECOPTaHNYCCKUX COCIMHECHUMN

XUMHUYECKUH  SKCHEPUMEHT: KayeCTBEHHOE OIpeAeNieHHEe  COAepKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YyUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOIEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (1moxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJIOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHue,
pacro3HaBaHUEe M U3YYEHUE CBOMCTB BOJOpojaa (TOpeHHE), B3auMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(ll) (BO3MOXHO HUCIIOIB30BaHHE BHICOMATEPHAIIOB),
HaOrosleHne OO0paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEI0BAHUE
OCOOCHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCCOBOM JOJIel PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCWCTBHE BOJbI C MeTa/llaMu (HaTpUEeM U KaJbI[HEeM)
(BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPHUANIOB), OIIPEIEICHUE pPACTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEUIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHWE HM3MEHEHUS
OKpPAacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIoYeH, H3ydeHHe
B3aumojeiicteusi okcuga meau(ll) ¢ pactBopom cepHOM KHUCTOTBI, KHUCIOT C
MeTaJlJIaMH, peaklUii HeUTpalu3allui, MoJyYeHne HePACTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOIO0 MeTaula JApPYyTMM M3 pacTBopa COJIM, pElICHHE
9KCIIEPUMEHTANBHBIX 33/a4 M0 TeMme «Baknelimme Kiacchl HEOPraHMYECKUX

COEIUHEHUN

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKK KJIACCH(PHUKAIUM XUMUYECKUX OJJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE W IETIOYHO3EMENTbHBIC METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT amMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMUYECKUX dieMeHToB J[. M.
Meneneesa. Kopotkonepuoanast " JUIMHHOIIEPUOAHAS bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHTtoB JI.MI. Menneneesa.
ITepuoasl u rpynnel. OU3MYECKUM CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB

IIEPHO/Ia U TPYIIIbI DJIEMEHTA

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otomnbl. Onextponsl. CtpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMEHTOB
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ITepuoanueckont cucremsl JI.M. Menaeneesa. XapakTrepucTUKa XUMUYECKOTO

AJIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAaUIMYECKMX CBOMCTB IO TIpyIIlaM M NEPHOJAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsSI HayKu W npaktuku. .M. MennaeneeB — y4€Hbd U

IPpaKJJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJISIPHAsi)  CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKIunu. HpOHGCCI)I

OKHCJICHUS B BOCCTaHOBIICHU. OKUCIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC THUAPOKCHAA IHHUHKAa C paCTBOpaMud KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIKOCTPUPYIOMIUX MPUMECPbI OKUCIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KUIIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Iepnonnueckuit 3axoH. Ileprnoanyeckas cuctema Xumudeckux snemeHTos J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KaldbLUusi M UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHHUEM UX aTOMOB

CrtpoeHue BemlecTBa: BHJbl XMUMHUYECKOM CBSI3U. THUMBI KpUCTaNIMYECKUX
pEIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKN
U BUJa XUMU4eckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMUXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHUH,
TE€HETUYECKAs CBSA3b HEOPraHNYECKUX BELIECTB

Knaccudukanus XMMUYECKHX peakuid 0 pa3IMyHbIM NpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIHWU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIIeHEH OKHCICHHS XUMHWUYECKHUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
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10 y4acTuro KaTanmaTopa). IK30- u SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHUYCCKOM pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUUYECKUX peakuusx. IlousTue o
TOMOTE€HHBIX M TeTePOTEeHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XMMHUYECKOW pPEaKIUH U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtunonsl, annonsl. MexaHnu3M JUCCOIMAIIMHN BEIIECTB C PAa3IMUYHBIMU BHIAMH
xumudeckoi cBsa3u. Ctenenp aucconuanuu. CHIbHBIE U cla0ble STIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YCIIOBHS MPOTEKAHHS PEAKIIMA MOHHOTO OOMEHa,
MOJIHbIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBaHHMN H COJIE B CBETE€ TMPEACTABICHUN 00 SICKTPOIUTHYECKOM

JUucconuanuu. KauecTBeHHEIC PCaKni Ha NOHBI. Ilonstue o THApOJIN3C cojieit

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISAMH KPHUCTAIIMYECKUX
pEelIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ajJiMasa), CJIIOKHBIX BELIECTB (XJIOpUAA HATpHsl); UCCIEIOBaHUE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOM peakuuud OT BO3AEUCTBUSA pa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHNE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipolecca
JMCCOLMANNN  KHUCJIOT, Inenodeil u coield (BO3MOXHO HCHOJIB30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJICHHE OIBITOB, WJUIIOCTPUPYIONUX MPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BbIIEJICHHUE Ira3a,
o0pa3oBaHUe BOJbI); ONBITOB, HIUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIMi (FOpeHHE, PeaKkluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PeaKIuii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux COCUHCHUA

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIe CTeNeHn okuciaeHus. CTpoeHne U (U3NYECKHEe CBOMCTBA MPOCTHIX
BEIICCTB — TaJlOTEHOB. XWMHUYECKHE CBOWCTBA Ha TMpHUMEpe XJopa
(B3aUMOJICHCTBUE C METaJJIaMH, HEMETaUIaMH, IIejo4amu). XIIOPOBOIOPO/I.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKaA. Baxneiinine XJIOpUAbI U HUX

HAaXO0XJEHUE B IPUPOJIE

OObmas xapaktepuctuka s1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTENEeHN OkucieHus. CTpoeHue u pu3nueckue cBoicTBa
MPOCTBIX BELIECTB — KHCIOPOJAa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpo/ia U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOaOpOJ, CTPOCHHE,
¢usnyeckne M XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KUCJIOTHBIX OKcHJOB. CepHas KUCIIOTa, (GU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUUIECKUe
peakiuy, JeXalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIyd4eHUs] CEepHOM
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakuus Ha
cyiabdar-uoH. Haxoxnenue cepbl U €€ coeqUHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOLIEH Cpellbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JI0XKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpAaIlleHuUs

OO6mass xapakTepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacCIpOCTpaHEHUE B IIPUPO/IE,
¢du3nueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B mpupoje. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHHMSI, UX (U3NYECKHEe M XHUMHYECKHE CBOWMCTBA, MpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4YEHUE,
dbu3mveckue W XUMHUYECKHE CBOWCTBA (00OmMIME Kak MPEACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MHHEpAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu Gocdopa, Gusnueckue U XUMHUUECKHE
cBoiictBa. Oxcug ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, monydeHue. lcmonb3oBanue docdaroB B kauecTBe

MUHEpaIbHBIX YI00peHHi

OOmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHBIE CTETMEHW OKHUCICHUS.  YTIEpOoX, aJuIOTPOITHBIC
MOJU(UKAIMK, PACIpPOCTPaHEHHE B MpPHPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoicTBa. Ancop6uusi. Kpyrosopor yriaepoaa B npupojse. OKcHUibl yriiepoaa,
X (QU3NYecKne M XUMHYECKHE CBOICTBA, JCHWCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIY4YCHHUEC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6JICMI>I, CBsA3aHHBIC C OKCHAOM
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yriepona (IV); rumoresa rio0anbHOrO MOTEIUICHUS KIMMaTa, MapHUKOBBIA
a¢dekr. YronpHas KUCIOTa W €€ CONMU, MX (QU3HYSCKHE U XUMUYCCKUE
CBOIiCTBa, monyueHue U mpuMeHeHue. KauecTBeHHas peakiuus Ha KapOOHaT-
HoHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH H

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIHUIEPHUH, YKCYCHas
kucioTa). x cocraB m xumudeckoe crtpoeHue. [loHstne o Ouonormyecku
BaXXHBIX BEIECTBAX: J>KHMpaxX, OelKax, YrieBojJjaX — M WX POJH B JKU3HH
yenoBeka. MarepuaabHOe €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckne ¥ XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npumeHenue. CoenuHeHus KpeMmHHS B mpupojae. OOmme mnpeacraBieHus 00
okcue kpemuus (IV) u kpemuueBoit kuciaore. CUIIMKATBI, UX UCIOJIb30BAHUC B
OBITY, MEIUITMHE, TPOMBIIUICHHOCTH. Ba)kHEHIInEe CTPOUTENIbHBIE MaTepHaJIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiempl Oe3omacHOTO

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MaTCpUajioB B HOBCG,Z[HGBHOﬁ KHU3HU

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUJ-
WOHBl W HaONIOJIEHWE MPU3HAKOB WX NPOTEKAHUS; ONBITHI, OTPAXKAIOLIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pas3liaMH XJIOPUIOB
(ranmoreHu10B); O3HAKOMJIEHHE C oOpa3uamMu cepbl M e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUIEOMATEPHUANIOB); HAOIIOJIEHWE TIpolecca
o0yriuBaHus caxapa MoJl ACWCTBHEM KOHILEHTPUPOBAHHOM CEpHON KHCIIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakUuMud Ha Ccyiab(par-uoH U HAONMIOJCHUWE TMpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXXHO HCIIOJIb30BaHUE BHJEOMATEpUAIOB), 0Opa3laMu
a30THBIX U (oCchHOPHBIX YI0OpEHUH; OydeHUE, COOMpaHKe, pacli0O3HABAHHE U
M3yYeHUE CBOICTB aMMHaKa;, IMPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHMST U ¢ocaT-uOH U U3yYEHHE NPU3HAKOB MX TMPOTEKaHUS,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIbI0 (BO3MOYKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HU3yUYEHHE MOJENel KPUCTAIUIMYECKUX
peméTok anmasza, rpadura, (QyiiepeHa; O3HAaKOMIIEHHE C MPOIEcCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IIpOTHUBOra3a; IOJy4YCHHUC, CO6I/IpaHI/IC, pacio3HaBaHUC W HU3YYCHUC CBOMCTB
YIJICKUCIIOrO0 Tasa; MPOBCACHHUE Ka4CCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHbBI W HU3YUCHHUC IIPHU3HAKOB HX I[POTCKAHUA; O3HAKOMIJICHUC C
HpOHYKHHGﬁ CHIIMKATHOM MPOMBINIJICHHOCTH; PCIICHHUC JSKCICPUMCHTAJIbHBIX

3aj7a4 no TeMe «Bakaeuire HeMeTallJIbl U UX COSIMHEHUSI
Meramisl 1 BX COCAUHECHUA

OO0wast XapakTepUCTUKAa XMMUUYECKUX IEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
MeTajyInyeckass KpHUCTaUIMyecKass pelmeTKa. JIEKTPOXUMUYECKUN  psf

Hapr[}KCHI/Iﬁ METaJlJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0Ire crocoObl MOIy4eHUs
MeTayuioB. [oHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy " IPOMBIINIJICHHOCTH

[Ilenouynsle MeTayuibl: nosiokeHUe B llepuonmueckoil cucTeMe XHMUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpUMepe HaTpus U Kanus). OKCUIbI U
THUAPOKCUIABI HATPUA W KaJlus. HpI/IMeHeHI/IC IICJIOYHBbIX MECTAJUVIOB MW HUX

COE€IMHEHUN

[lesnouHo3emMenbHbIe  METaIbl  MarHuii M KaJdbLMi:  IOJIOKEHHE B
[Iepnoanueckoii cucreme xXumMudeckux 3ineMeHToB [[.1. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxokJeHue B npupone. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
MarHusi M Kanblusa. Baxxueilimme coeAMHEHUs KaibIUs (OKCHUI, TUIAPOKCHI,

conu). JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuit: nonoxenue B I[lepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHWe B mnpupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3eMeHToB J[. 1.
MenzieneeBa; CTpPOCHHE aTroMa; HaxoXAcHWe B mpupoze. dusndeckwe u
XMUMHUYECKHE CBOMCTBA skene3a. OKCHIbI, THAPOKCUABI U coiu sxene3a (I) u

xenesa (111), ux cocra, CBOMCTBA U MOTyYEHUE

XUMUYeCKUM SKCIICPUMCHT. O3HAKOMIICHHE C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HMKU MCETAJIIIOB
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(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), 0coOeHHOCTeH
B3aMMOJEHCTBUSI OKCHJA Kajlblusi U HaTpus C BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEOBAHUE CBOMCTB >KECTKOM BOBI;
mporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMi HAa HOHBI
(MarHusi, Kanplusl, amomunus, tuHka, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHEe U ONUCAHUE NPOLIECCOB OKpAIlMBaHUs IJIAMEHW MOHAMHU HATPHS,
Kanus W Kanblusg  (BO3MOXKHO — MCIIOJIB30BaHUE  BMJIEOMATEpPUAIIOB);
uccienoBaHie aM(pOTEpHbIX CBOMCTB TMAPOKCHIA ATOMUHMS U THIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U

UX COEIMHEHUS
XUMHUS U OKpy’Karolas cpenia

Hosrie MaTc€purajibl U TCXHOJIOTHU. BeH_IeCTBa U MaTcpuajbl B HOBC@HHCBHOﬁ
JKM3HU YeJIOBeKa. XUMHS U 310pPOBLE. be3omacHoe MCMONB30BaHKUE BEIISCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMoaib Ipu XUMHUYCCKHUX OXKOIrax H

OTPABJICHUSIX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pemieHUH 3KOJIOTMYECKUX MpoOsem.
[IpupoHble HCTOYHMKH YTJIEBOAOPOAOB (Yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOJIYKTHI UX NEPEPA0OTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydeHre o0pa3loB MaTepuaioB (CTEKIIO, CILIaBb

MCTAJUIOB, TIOJIMUMCPHBIC MaTepI/IaJ'H:I)



ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[Ipencrasnenue:

O T03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, IMOHUMaHHUE OOBEKTUBHOMN
3HQYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOIO
€CTEeCTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYpbl U MPAKTUYECKON
JESITEIIbHOCTH 4YelIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;

IIOHKMMAaHHUE MECTAa XUMHH CPEAN NPYI'UX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYECKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOICIN JUIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON NeSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIlUMCs paccMaTpUBaTh
XUMUIO KaK cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITEIbHOCTH
U CcllelaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOrO INpeaMeTa

MIPH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIEeTro 00pa30BaHUs

Brnanenne cucreMod XMMHMYECKUX 3HAaHUH M yYMEHHE IIPUMEHSTH

CUCTCMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIOYacCT:

BOXKHEUIIME XHMHYECKHE IIOHATHS. XUMUYCCKHHA DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOJHAsT CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJICKYJISpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakius, peakiHH COCIUHEHUsS, PEaKIUU PAIOKESHUS, PEaKIUU
3aMeIEHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
SH/IOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MACCOBasl JAOJIS U MPOLICHTHAS KOHIICHTPAIIHS

BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CJIOM aTOMa, aTOMHas



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, AEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HEMOJSAPHAs
KOB&JICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBA3b,
KpUCTallIM4ecKass pewmeérka (aToMHas, HOHHAs, MeTaJuIndyecKas,
MOJIEKYJIIPHAs), MOH, KAaTUOH, aHHWOH, IEKTPOJIUT W HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMS, PEAKLUU HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIEHHME, JJIEKTPOIIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTUMble peakivy,
CKOPOCTb XUMHU4YECKOW peakumu, Katanusarop, IIJK, xopposus

MCTAJIJI0B, CIIJIaBbl

OCHOBOIIOJIATAIOIIME 3aKOHbl XMMMHU: 3aKOH COXPAaHEHMsS Macchl,
nepuonnueckuii 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TEOpUs, TCOpHUA

BHCKTpOHHTquCKOﬁ Jucconranuu
Bnagenue ocHoBaMu XUMHYECKOM Ir'paMOTHOCTH, BKJIFOYAIOIIICH:

YMEHHE NIPaBUIILHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpajJbHble YyA0OpEHUs, MeTaulbl W CIUIaBbl,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yriisi, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
HPOM3BOJICTBE U TOHUMAaHHUE 3HAUYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma YesloBeKa; YMEHUE MIPOrHO3UPOBaTh BIUSHHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa U OKPYXKAIOIILYIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHUSMHU JAPYTUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa PabOThl C Pa3IMYHBIMH MCTOUYHHUKAMH WH(OpMAaLUU
Mo XUMUU (Hay4yHass U HAy4YHO-TIONMyJIsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHHBaTh WHGOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH H  yMEHHue
UCIIOJNIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4
Brnanenue ocHOBaMM TOHSTHHWHOTO ammapaTta W CHMBOJHUYECKOTO

A3bIKA XUMHH JJIs1 COCTAaBJICHUSA (I)OpMyJ'I HCOPTaHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM

HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)

YMeHue OOBSCHATH CBSI3b IMOJIOKECHHS dlieMeHTa B [lepuonudeckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo
3JICKTPOHOB), PACHpPENEICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kallvusd U KaJIbIUA

IIpencraBnenue O  MEPUOJWYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
IMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJIOKCHUA DJOJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpUOAAX U  TIABHBIX

NOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa
YMmenue kinaccupuIpoBaTh:

XUMHYECKHE IEMEHTHI

HEOpPraHUYECKUE BELIECTBA

XUMHUYECKHE PEaKLUU

YMeHue onpenensiTh:

BAJICHTHOCTh U CTETICHb OKHCIICHUS XMMHYECKUX AJIEMEHTOB, 3apsl
HOHa

BUJ XMMHYECKOH CBS3M M THUN KPUCTAIMUECKOHW CTPYKTYphl B
COCTMHCHUSIX

XapakTep Cpelbl B BOJAHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHU)
OKHCJIUTEIh U BOCCTAHOBHUTEIIb

YMeHne xapakTepu3oBaTh GU3NIECKHE U XUMHUECKUE CBOICTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, aimas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUN, Kaaul, MArHUH,
KaJIbLIUM, aTFOMUHUH, JKeJe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
metaioB |-llA rpynn, amromunus, menu (l1), uunka, xeneza (Il u
I11), oxcuast yraepoaa (Il u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3zoTucras, a30oTHas,
dbocdopHas, yrojibHasi, KpeMHUEBAsI KHCJIOTA U UX COJIH)

MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOKHOCTb IIPOTEKAHUS XUMUUYECKUX
MIPEBpAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIpHbIE U HIOHHBIE YPaBHEHUS peakluid, B
TOM UHUCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI

WUIIOCTPUPYIOIIMX XMMHUYECKHE CBOMICTBA M3YUYEHHBIX KJIacCOB
(TpyIin) HEOPraHMYECKUX BEIECTB

MOJITBEPKIAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCIATD (IIPOBOJUTH PACUEThI):

OTHOCUTENIHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOI'0 3JIEMEHTA B COSMHEHUH

MacCOBYIO JIOJIFO BELIECTBa B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM Ira3oB

[0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJUYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAay4YHOro  [Mo3HaHUs (HaOdroAeHwue,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE) IIPU U3yUEHUU BEIIECTB U
XUMHUYECKHX SIBICHUW; YyMeHue chopMmyiaupoBaTh MpolieMy Hu
IPEJUIOKUTH IyTH €€ peIIeHUs

Oe3zomacHOM pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
MoCy0i U 1abopaTOpHBIM 000pyAOBaHUEM

mpaBuIaMu 0€301acHOTO OOpaIeHus ¢ BEIECTBAMH, UCTIOIb3YEMbIMHU
B [TOBCEIHEBHOMN XU3HU, MPaBUJIaMU MOBEJICHUS B LENISAX COEpPEeKEHUS
3I0POBbSI U OKPY>KAIOWIEH MNPUPOAHON Cpelbl; MOHMMAHHE Bpena
(omacHOCTH) BO3JEHCTBHA Ha JKUBBIE OPraHU3MBI ONpEAETIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHS] U IMPEAOTBPAILIEHUS UX BPEIHOIO
BO3JICUCTBUSA

Hannuue mpakTHYecKrX HABBIKOB TUITAHWPOBAHUS U OCYIIECTBICHUS

CIICAYIOIMHX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bHSquCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIIUN
u3ydeHre croco0OB pa3feieHHus cMecen

MOJlyYeHUE KHUCIOpOAa M HU3YYEHHE €ro CBOMCTB; IOJIy4eHUE
BOJZIOPO/Ia U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTO raza u

U3yYEHUE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4eHHUe ero CBOUCTB

IPUTOTOBJICHHE PACTBOPOB C ONpPENEIEHHON MaccoBOil Josei

pPacTBOPEHHOTIO BEILIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) 1 ONpENCICHUS XapaKTepa Cpeabl B pacTBOpax

KHCJIOT U MIeI04YeH

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHUYECKUX BEIIECTB
Ppa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJICHCTBHUS KHUCIIOT C METaJUIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMH; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3 pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

[IUHKA

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘-I€CKaSI
JUCCOLIMALTUS , «Baxnelmuye HeMeTauIbl W HX COCAUHCHUA»,

«BaxxHeHIme MeTajuIbl U UX COeTUHEHUS)

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPU3HAKH
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHA;, KAaueCTBCHHBIC pPEaKIUH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HWOHBI: XJIOPUI-, OPOMUII-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KajabIUs, aTFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), IMHKA

Ymenue:

MPEJICTABIATh  PE3yJbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJIOB,
JOKA3aTeNbCTB, TPaQUKOB W TAaOJMUI] U BBISBISATH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJTy PEabHO HAOIIOIaeMBIMU XUMHYCCKHMH

SABJICHUSAMMU U IIPOLCCCaAMU, IPOUCXOIAINIUNMHA B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUIMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[TepBoHaYyabHbIE XUMUYECKHE MTOHSATHS
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

AToMEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKUX J1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMMHYECKOTO 3JIEMEHTa

B COCAMHCHNU

KonuuectBo BemectBa. Monbs. MonsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIMHHUI BCIICCTBA

dusznueckue M XUMHYECKHE SBICHHSA. XHUMHUYECKas pcaknusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH W llepuoamyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneesa. CTpoeHue aToMoB

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XuMudeckux sneMeHToB 1. M.
Menpneneesa. Ileproasl u rpynnsl. @U3NYECKU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB II€pruoaa U rpyIiibl 3JICMCHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
QJIGKTPOHHBIX  000J0YEK aTOMOB TMepBbIX 20 XHMHYECKHX DIIEMEHTOB

ITepuoanueckoii cuctemsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANIMYCCKUX W  HEMETANIMYCCKUX CBOI\/'ICTB) n HX CO@)]I/IHGHI/Iﬁ B
COOTBECTCTBHH C IIOJIOXKCHHUEM OJICMCHTOB B HCpHOI[H‘-ICCKOﬁ CUCTEME H

CTPOCHUEM HUX ATOMOB
CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (TOJisipHAsT W HEMOJSpHAs)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMEHTOB.  MoHHas  CBs3b.

Meramnnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Turmbr KpUCTATNINYCCKUX peH_IéTOK (aTOMHaH, HOHHaAas, MeTaJ’IJ’II/ILIeCKaH),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ pGHIéTKI/I 1 BHUJAa

XUMHUUYECKOM CBSI3U

Baxueiie mnpeiacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl U ux

COCAMHCHUSI. MeTtamnel 1 ux COCOIUMHCHUA

Knaccudukanus u HOMEHKIATYpa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KUACIOT  (KHCIOpPOJCOACpKAIIMe ©  OECKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Oduznueckue W XUMHUYCCKHE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JINTHA,
HATPUS, KaJusl, MarHUs ¥ KaJbIMs, QJIFOMUHUS, XKele3a. DJIeKTPOXUMUYCCKHI

A HAIIPSKEHUM METalIOB

Ousndyeckue ¥ XUMHUYECKUE CBOMCTBA BOJIOPOJHBIX COCJIMHCHUN HEMETAJIIOB:
XJIOPOBOAOPOIa, CEPOBOAOPOIA, AMMHUAKA

duznuecKkue M XUMHUYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepol (1V, VI),
azora (ll, IV, V), docdhopa (Ill, V), yrnepoma (ll, 1V), xpemuus (IV).
[Tony4yeHne OKCHUIIOB HEMETAILIOB

Xumudeckre cBoiictBa okcuaoB: meTawioB |A-IIIA rpymn, nuaka, meau (1) u

xenesa (11, 111). [TonyueHre okCHI0B METAIIIIOB

XUMHUECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX THAPOKCHIOB (Ha MpUMeEpe
TUAPOKCHIOB  aJIOMUHUS, JKeneza, UuHKa). [lomyuenune ocHOBaHuit U
aM(OTEPHBIX THAPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (ochHOpHON, KpPEeMHHEBOH, yrosbpHOU. OcoObie
XMMHYECKHE CBOICTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tomyuyenue kucnot

OO0mre XxuMHYeCKue CBOMCTBA cpeaHuX cosel. [lomyuenue coneit

[lomyuenne, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,
YTIEKUCIIOTo Ta3a B 1abopaTopHu

[Tomydyenne amMMuaka, cepHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB
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['eHeTHyeckas CBS3b MEXAY KJacCaMH HEOPTraHMYECKHX COCTUHEHHM
XUMHUYECKUE PeaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iNYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo

W3MCHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoit A3 PEeKT XUMHUECKOW peakInK, TEPMOXUMHUUYECKHE YpaBHEHHU. DK30-

U DHAOTEPMUYECKHE peaky. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENH U BOCCTAaHOBUTEIH.
[Iponieccbl  OKUCIIEHMsI M BOCCTAaHOBIEHMsA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

Teopm[ 3HeKTp0HI/ITH‘{eCKOﬁ Auccolranuu. KaTI/IOHBI, AHHUOHBI. BJICKTpOHI/ITBI u

HEBJICKTPOJINTEI. CunbHbIe U cl1a0bIe SJICKTPOJINTEL. Crenenb JUCCOoManmn

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHsI peaknuit
XuMHUS U OKpY:Karolas cpenia

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HHM 4eloOBeKa. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HCpBaH IIOMOIIb ITPHU XUMHUYCCKUX 0XKOr'aX U OTPABJIICHHUAX

XUMHYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeibl (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro IMpeJOTBPALLCHHS
[IpenensHass nomyctumas koHuentpanus BemectB (IIJK). Ponp xumuu B
pEeLICHUH HKOJOTMYECKUX TNpolieM. YcCuiIeHue MapHUKOBOro sddexTa,

pa3pyIiieHne 030HOBOTO CIIOSI

[Ipumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
OBITYy, MEIWIIMHE, MPOMBIIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOpPAlOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH MX coequHeHui. [IoHsITHEe 0 KOpPO3UH METaIOB, OCHOBHBIE
CIocoObI 3alIUTHI X OT KOPPO3UHU

[IpuponHble WCTOYHUKU YTIIEBOAOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX IepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH
IlepBoHavanbHBIE MOHATHSA 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJUIIEPHH, YKCYCHAsI KHUCIIOTA).
[TonsiTHe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: JKUPAX, OCTKaX, YIJIeBoIaX — U UX

POJIA B ’)KU3HU YCTIOBCKA
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PacuéTnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM
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