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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOro 001Iero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBEe TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOl pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIIUU MPENoAaBaHusl Y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1Mo XuMuUU Ha€T TPEACTABICHHUE O LENAX, OOIIed CTpaTeruu
OOy4YeHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeamMera, YCTaHABIIMBAET o0s3aTeNbHOE peaMETHOE CoZiepKaHue,
NpeayCcMaTpPUBAET pacCIpelelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazzmeraM M TeMaM NPOrpaMMbl MO XHMHH, ONPEIEISeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKU coJIepKaHwus, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEIbHOCTh ~ U3YUEHUS] XUMHUU C YU4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcCs, ONpEeaeNseT BO3MOXKHOCTH IpeaMera  Jyis
peanu3auuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXKe TpeOOBaHUM K
pe3ynbpTaTam 0O0y4YeHHS XMMUHU Ha YPOBHE 1€l N3yUYeHUs MPeaMETa U OCHOBHBIX
BHUJIOB Yy4YeOHO-IO3HABATEILHOW JEATEIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO co/iepKaHusl.

3HaHUWE XUMHHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHS MHUPOBO33PEHUS
oOyy4aromierocsi, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIWHCTBE MHUPA, BAKHYIO
poJib UTPAOT (POPMUPYEMbIE XUMHUEH MNPEACTABICHUS O B3aUMOIPEBPAICHUSIX
DPHEPTUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TiI00aTbHBIX
npo0eM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUS W
dbopMHpOBaHUS KYJIbTYPbl JHYHOCTH, €€ 00111eH U (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHUE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEMN
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEI0BATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HH, TaK U B MPO(HECCUOHAIBHOU €SI TEIHLHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJI0CTHOTO B3TJIsA/Ia HA €IMHCTBO PUPO/IbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE



oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBlieHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIM(PUKON
CoJIep)KaHMsl ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJaroruyecku
aJanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKU XMMHH Ha OINpeeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYalOIUMHCS CUCTEMbI MMEPBOHAYAJIBHBIX MOHSITUNH XUMHH, OCHOB
HEOPraHUYECKOW XUMHMHM M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IMOHSATHUM
OPTraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi MPOrpaMMbl IO XMMHUU cPopMHpoBaHa HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ uzyueHuto. Coaep:kaHue CKIIAIbIBAETCS U3 CUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITHN O XUMHUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpelncTaBleHUd 00 AIEKTPOJUTHYECKON JHUCCOIMAlMA BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKU
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS TOCICIOBATEIHHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINIOJHSAS (PYHKIMH OOBSICHEHUS W IPOTHO3UPOBAHUS
CBOMWCTB, CTPOCHHSI U BO3MOKHOCTEH IMPAKTUYECKOIO0 MPUMEHEHUS U TOJTYyUYECHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEJCTABJICHUS] O XUMUUYECKOW COCTABIISAIOLIECH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METO/IaM TO3HAaHUs B Hayke. M3ydyeHWe XMMHUU MNPOUCXOIUT C MPUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKalomMi Mup»,
«buonorus. 5—7 knacce» u «Pu3uKa. 7 Kiacc».

[lpy w3yYeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTEeCTBO3HAHMSI, MPAKTUYECKOU
JIEATEILHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUM — BaXHEHIHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TOJIOKCHUM,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAayKH, B
NpUOOIIEHMM K HAyYHBIM MeETOJaM T[O3HAaHUS TPU M3YYEHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U Pa3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHHH B Y4YEOHO-IIO3HABATEIBHOW U Y4YEOHO-UCCIEA0BATEIBCKON



JeSITeTbHOCTH, OCBOCHHHM MPaBHJ O€30MacHOro OOpaiieHus C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXKHOE
3HaYeHUE MPUOOPENH TaKHe 111, KaK:

— (opmMupoBaHHEe WHTCIUICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEMAaTHYEeCKOe MpUOOIIeHNe
OOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIBbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMIUX MPUOOPETEHUIO 00YIArOIITIMUCS
OTbITA PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE MJIs
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (¢opmupoBanue o00meld (YHKIMOHATBHOM M €CTeCTBEHHO-HAy4YHOMN
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPY’KaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YUCHHUH
XUMUHU, TPUMEHITh HMX TMPU pEIIeHUH MpoOJeM B IOBCETHEBHON KHU3HU U
TPYJIOBOH ESATENbHOCTH;

— ¢opMmHupoBaHHEe y OOYYAOIMXCA T'yMaHUCTHYECKUX OTHOIICHHMA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYECKU
1[eJIeCO00pa3HOr0 TMOBENEHU B OBITY W TPYJIOBOM NEATETRHOCTH B IIENIAX
COXpaHEHUs CBOETO 3/I0POBbs U OKPYKaIOUIEH IPUPOJAHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdUIIS M HAMPABICHHOCTH JadbHEUIIETO
oOy4eHus.

OOmee 4YKMCIIO 4YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kiracce — 68 JacoB (2 4aca B HEJIEIIO).



COJAEP KXAHME OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMUYECKUE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU Y€JIOBEKA. XHUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3WUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsiTHE 0 MeToAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClloXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHAas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Pu3NYECKUEe U XMMHUUYECKUE SBJICHUSA. XUMHUUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUECKUe ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COCTMHEHMUS, PA3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuyeckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBuiaMu paboThl B J1JaOOpaTOpUH U
npuéMamMu o0pallleHus ¢ JIabopaTOpHbBIM 000PYJAOBaHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB O00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJI0JACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOMN) sSIBJIICHUI, HAOII0IeHHE U
ONMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3fClICHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIISALUA, XpoMaTorpadus, NpoBeJeHUE OUYUCTKH MOBAPEHHON
COJIu, HAONIOJIEHUE W  ONHWCaHUE  pPe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICNIE MOJEKYJI
(ILIapoCTEPKHEBBIX ).

Baxueiime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35€MEHT U mpocToe
BelecTBO. HaxoxaeHue kuciopona B Tpupoje, (HU3MYECKHUE W XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoma. CrocoObl
MOJIyYEHHS] KHCIOpOJa B Ja0oparopud H HOpoMbIIUIeHHOCTUH. Kpyrosopot



KHUcIopoaa B mpupojie. O30H — ajuioTporHas Mo UKAIUs KUCIOpoaa.

TernoBo#t 3h(dEKT XUMHUECKOW pPEeaKluu, TEPMOXUMUYECKHUE YpPaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCUJICHHE MAPHUKOBOIO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyueHust. Kucnotsl u comnm.

MounsipHbIii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHECHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOphI.
HacbllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 1074 BEMECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B mpHpoOJie U B KU3HU 4YeiloBeKa. KpyroBopoTt BoAbl B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3MUecKue W XHUMHUYECKUE
cBoOMCTBa OKCHUJIOB. [losrydeHrne oKkCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WHIENOYM U HEPACTBOPUMBIE
ocHOBaHuA. HoMeHkiarypa ocHoBaHuii. PU3HUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lorydeHrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciotT. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[Tony4yeHune KUCIoT.

Conu. Homenknarypa cosieil. @U3M4YECKME U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comnen.

['eHeTnueckas CBSA3b MEKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuyeckuii Ikcnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, MOIYyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyYCHUE CBOMCTB KHUCIOPOJa, HaOIOJeHNE
B3aHMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpaileHus: TopeHus (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMHu OKCHUIOB U
ONMCAHWE WX CBOWCTB, IMOJy4Ye€HWE, COOMpaHHWE, PACMO3HABAHWE W HU3YUYCHUE
CBOMCTB BOji0pojia (TOpeHHE), B3auMoAeicTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), HAOMIOACHUE OOpa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAaCCOBOM JIOJIEW PAaCTBOPEHHOIO BEILIECTBA, B3aWUMOJCHCTBUE BOJABI C METAJJIAMHU
(HaTpueM ©  KajublueM) (BO3MOXHO HCIOJIb30BaHUE  BHJIEOMATEPHAIIOB),
uccieoBaHue OoOpas3llOB  HEOPraHWYECKHX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKU WHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,



uzyueHue B3aumojeiictBua okcuga meau (II) ¢ pacTBOpoM cepHOU KHCIOTHI,
KUCJIOT C METaUIaMHM, PEaKIUNd HEeUTPpAIU3AlUU, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHME OJHOTO METajla JAPYTUM K3 pacTBOpPa COJIA, PELICHUE
DKCHEPUMEHTAJIBHBIX 33/lad MO0 TeMe «BakHelline Kiacchl HEOPraHUYECKHUX
COCJIMHEHUN.

Ilepuoanyecknin 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpaesneeBa. CtpoeHne aroMoB. XHMHYECKAasi CBA3b.
OKHCIANTEeTIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble TOMBITKH KIACCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEepHbIE OKCUIBI
Y TUJIPOKCUBI.

[Iepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkomepuonHas U JJIMHHOMepuoAHas  (OpMbI
[Tepronnueckoii cuctembl xumuueckux aneMeHToB /. M. Menneneesa. Ilepruoast
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuognueckonr cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoiil cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHWMHYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I pa3BuTUsA Hayku W npaktuku. . V. MenneneeB — yd€Hbld U
rpaXKJaHMH.

Xumuueckas cBsi3b. KoBaneHTHas (MoJsipHass UM HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouiecchl OKUCIEHUS M BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oO0pa3LoB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHUHKA C PacTBOPaMHU KHCJIOT M IIEJIIOYEH, ITPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakliuy pa3oKeHHs], COSTUHEHU).

Mescnpeomemmuoie ceasu

Peanuzanus MeXNpeIMETHBIX CBs3€M MpU W3YUYEHHMH XHMHU B 8 KIlacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kilaccudukamus, TMEePUOJUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MO/ICNb, SIBJICHHE.

®dwuszuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH],
W30TOTBI, PAJMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUSCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ra3, (U3UYECKUE BEIMYUHBI, ¢ITAHUIIBI
U3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COHIIE.

buomorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOpPHBIE TOPOJIBI,
MI0JIE3HBIE HCKOIIAeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKAs] peaKLMs

[Tepuonnueckuii 3akoH. [lepuoanueckas cuicTeMa XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHOJIOB, KAJIMSA, KaJIbLUI H HX
COCJIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JIeMEHTOB B Ilepuomndeckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON PEIIETKU U
BHUJIa XUMHYECKOM CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUCCKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCSA K PAa3JIMYHBIM KJjaccaM HEOPraHHUYECKUX
COEIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIHWH BEHIECTB, MO TeruioBoMYy 3 (deKTy, Imo
W3MEHECHHIO CTEIIEHEeH OKHMCIICHUS XMMHUYECKHX DAJIEMEHTOB, II0 OOpPaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M IeTepPOTeHHBIX
peakiusax. [londarue o katanuze. [loHsATHE O XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHUYECKOM PEAKIMHA M TMOJIOKEHHE XHUMHUYECKOTO

paBHOBECHS.
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUi C  HCIOJIb30BAHUEM  METOJa
3JIEKTPOHHOT'O OaaHca.

Teopus ANEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MeXaHW3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU



xuMuueckoit cBs3u. Crenenp auccouuanu. CUIbHBIC U CJIa0bIE JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpAllléHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBoiCTBa KHCIOT,
OCHOBAaHMM U CcOJell B CBeTE TMpEACTaBICHUH 00 AJIEKTPOIUTHUECKOM
nucconmann. KauecTBeHHbIE peakiini Ha MOHBL. [[oHsATHE O THApOIN3E COJIeH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, KCCIEIOBAHUE JIIEKTPOMPOBOJIHOCTH
pacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYed W COJIEH
(BO3MOKHO  MCIOJIb30BAaHHE BHJAEO MaTepualoB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX — MPU3HAKU  TPOTEKaHWs]  peakluuid HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX ~ MPHUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3iioKEHUs, COCUHEHHUS), PACO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKIUMd HAa HOHBL, PEUICHUE
AKCHEPUMEHTAIIbHBIX 3a]1a4.

HemeTta/uibl M UX COeIMHEHUS

OOmasi xapakTepucTuka rajloreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHWMHUYECKHME CBOMCTBA Ha MpUMEPE  XJjopa
(B3aMMOJCICTBHE C METaJUlaMHM, HEMETajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHasg KucCI0Ta, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHHe. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHM3M YeJOBeKa. BakHeWlne XJIOopuabl U UX
HaXO0XJCHHUE B PUPOJIE.

Oo6mas xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTereHu okucieHus. CTpoeHue u (pumyecKkue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMHUUeCcKue cBoicTBa cepbl. CepoBOAOPO, CTpOEHHE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kucioTa, (H3WYECKHE W XHMHYECKHE CBOMCTBAa (00mME Kak
MPEACTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThL. CONMM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIMS Ha
cyibdar-noH. HaxoxaeHue cepbl U €€ COEIMHEHH B MNpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAroIIel Cpeabl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUSI.

OOmmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHH OKHUCICHUSA. A30T, pacIpOCTpaHEHUE B MPUPOJIE,



bu3nyeckue U XuMHueckue cBoiicTa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nYecKre U XUMUIECKHE CBOWCTBA, MOJMydeHrne 1 nmpuMeHeHue. Conu aMMOHUS,
X GU3NUECKUEe U XMMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas: peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MoJydeHue, QU3HMUYEeCKUe U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT U crHenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAaueCTBE MHUHEpaIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAHM, 3arpsA3HEHHE BO3AyXa, IMOYBHI U BOAoEéMOB). Docdop,
aioTponHeie Moaudukanuu (ochopa, GUNUECKHE W XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUIECKHUE CBOMCTRA,
nosiyyenue. Mcnonas3oBanue GpocdaToB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKALIMKM, pACHpOCTpaHEHUE B TpUpoAe, (PHU3NYECKHE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nyeckre W XUMHUYECKHE CBOWMCTBA, JIEWCTBME HAa JKUBBIE OpPraHU3MBI,
NOJly4YeHUE U MPUMEHEHHE. DKOJIOIMYeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rinoGanbHOrO NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addexr. YronpHas Kuciaora u €€ coym, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
nojiydeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIUHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MMOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJI, TJIULIEPUH, YKCyCHasl KUCIIOTa).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojb, NPUPOAHBIA Ta3, HePTh),
OPOAYKTHl UX MepepaboTku (O€H3MH), UX POdb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 GMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poiii B OKM3HM 4elOBeKa. MarepuallbHOE €JIMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEIMHEHU.

Kpemnmnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIYy4YCHHE U
npuMmenenue. CoequHeHuss KpeMHHs B mpupojne. OOmue mnpeactaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoit kuciore. CUIMKAThI, UX HCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHellne CTpOUTENbHbIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, 1IeMEHT, 0eToH, keye300eToH. [Ipobiembl 6e30MacHOro MCHOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOIIOCHHE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkarommue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOT€HOB M HMX COEJWHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BUAEOMATEPUAIIOB),



O3HAaKOMJICHME ¢ oOpa3laMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
obpasmamMu  ceppl U €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJICOMAaTEpHUaJIOB), HaOIIOIEHUE Tpoliecca OOyIIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3yYEHUE XUMHUYECKHUX CBOWICTB
pa30aBIE€HHON CEPHOW KUCIOTHI, MPOBEEHNE KaUeCTBEHHOW peaKIMu Ha CyJibdart-
WOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO MCIIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HochHOpHBIX yaoOpeHul, MmoaydeHue,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOWCTB aMMHUaKa, IPOBEJICHHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uOH U U3yUeHUE MPU3HAKOB
UX TIPOTEKAHHUsI, B3AUMOIEVCTBAE KOHUEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOXXHO  HCIIOJIB30BAHHE  BUJAECOMATEPHUAJIOB), U3y4YEHUE  MOJAEIIEH
KPUCTAJUIMUECKUX pEemIETOK anMasa, Trpaduta, (yiepeHa, O3HAKOMIICHHE C
poLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydyeHHe, cOOUpaHue, paclio3HABaHUE U U3yUEHHUE
CBOICTB YIJIEKMCJIOTO ra3a, MpOBEJICHNE KayeCTBEHHBIX PEaklMi Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE [PU3HAKOB MX IIPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKUMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenre HeMeTauIbl U KX COCTMHEHHUS.

MeTtasjibl M X COeAUHEHUS

OO01mast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuyeckux snemeHtoB [ .
MenpeneeBa u crpoeHust atoMoB. CTpoeHHE MeTauloB. Meraunueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspKeHU MeTaiioB. OU3NYecKre U XMMUYECKHE CBOWCTBAa MeTayioB. OOmue
ciocoObl mosydeHus MeTaioB. [loHATHE O KOPpPO3UMM METaIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBel (CTallb, YYTYH, IJIOPAJIOMHUHUH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIINIEHHOCTH.

[[lenounble MeTalIbl: MosnoxeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemeHToB . . MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHIBI HAaTpusg W Kanud. [IpuMeHeHue mIeNoYHBIX METANIOB U MX
COCIMHEHU.

[[lenoyHO3EeMENbHBIE METAJLUIBI MAarHMil M KaJbLUW: IIOJIOKEHHE B
Ilepronnueckoin cucreMe xumMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HaxoXeHue B npupoje. usnvyeckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxseilmme coeauHeHUs Kanplus (OKCHUI, THIPOKCHA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMHuHMIL: TIoNloxkeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Mengneneesa, cTpoeHHE aToMa, HaxOKICHHE B mpupoje. PU3NYECKHE U



XUMHUYECKHUE CBOMCTBA aTOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCHUIA
AJIOMUHHSL.

Keneso: monoxenue B [lepponnyeckon cUCTeME XUMHUYECKHUX AJIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXJeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA kene3a. OKCUIbl, TuIpoKcuibl U conu xenesa (II) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpa3llaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMH, W3yUYE€HHUE  PE3YyJbTATOB KOPPO3UU  METAIOB  (BO3MOYXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHJA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHAEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHJIEOMATEPUAIOB), TMPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEaKUWil HAa MOHBI: MarHus, KajbLHWs, aJIOMUHUS, LUHKA, JKEJie3a
(I1) u xeneza (I11), meau (11), HaGmroAEHNE U ONMKMCAHUE MPOIIECCOB OKpAIIMBAHUS
MJJaMEHH MOHAaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEHIEHNE 3KCIIEPUMEHTABHBIX 3a7a4 110 TeMe «BaxHelmue
METaJUIbl U KX COCTUHECHUSY.

XHMUA ¥ OKPY:KAOLIas cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOM JKU3HM 4eJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiib npu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMHUECKOE 3arps3HeHHE OKpyXkaroled cpenbl (mpeaenbHas AOMyCTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Poias Xxumuu B perieHnn 3K0JI0rM4ecKux
npobiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHbIE
MaTepHabl).

Mexcnpeomemmnnie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATHUM, SBJISIIOIIMXCS CUCTEMHBIMU U1 OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpWs, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, IAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTePUAIIbI.

dusuka: marepusi, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TONbI, PAAUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUU 3apsiji, MPOBOJHUKH,



HOJYNPOBOJHUKHY, JIUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHHE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CcruiaBbl, (PU3MUECKUE BEIMYMHBI, €IMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311bI, CONHIIE.

buonorus: ¢otocunTes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAEMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTHUrarTCs B XO0J€ OOy4YeHHMs XUMUU B €JAMHCTBE YYEOHOW U
BOCITUTATEIHHON JACSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B
oOIIecTBE TMpaBUJIaMd M HOPMaMH TIIOBEJIECHUS M CIOCOOCTBYIOT IMpoIieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMHAIIA3AIIN O0yJarOIIHXCS.

JIn4HOCTHBIE  PE3yJIbTaThl ~ OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW TIO3UTHMBHBIX IIEHHOCTHBIX OpPHEHTAMN U
pacUIMpEeHHE OMbITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
U HAy4YHOMY HACJIEIUI0, TIOHUMAHWs 3HAYCHUS XUMUYECKOW HAyKd B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTU BIANETh JAOCTOBEpHOU MHMOpMAaIuen o
NEPEOBbIX JOCTIKEHHUSIX W OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaxaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUS O COLMAIBHBIX HOPMax M TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
JEATETHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH TIPH
BBITIOJITHGHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM [eATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TIOCTYNKH CBOUX TOBApUILEH C TO3UIIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT' O MO3HAHUA:

MHUPOBO33PEHUYECKHE TIPEJICTABIICHUS O BEIIECTBE M XUMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH MU COCTAaBIIAIOIIME
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs TMPUPOJBI, B3aMMOCBSI3SX YEJIIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENILHBIE MOTHUBHI, HANIPABJICHHBIC HA TMOJTYYEHUE HOBBIX 3HAHHM IT10
XUMHUH, HEOOXOJUMBIC JJI1 OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUH,
M03HABATEIILHON, WH()OPMAITMOHHOW W YHUTATEIIBCKON KYJIBTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palbOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYPON, JOCTYMHBIMH TEXHUUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX



TEXHOJIOTHI;

WHTEpPEC K OOYyYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOSKTHOM MW  HCCIIEIOBATEIIbCKON
JESATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOYUYCHHS B
JTaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBINM 00pa3 KWU3HHU, OCO3HAHUE TOCICICTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aIKOToJIsd, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

S) TPy10BOr0 BOCTIMTAHUSA:

HHTEpEeC K MPAKTUIECKOMY H3YUYEHHUIO TPOPEeCcCHil U Tpyaa pa3IundHOro poja,
YBOKECHHE K TPYyJAy M pe3yjbTaraM TPYJIOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TIPUMEHEHHUs TPEJAMETHBIX 3HAHWH TI0 XUMHH, OCO3HAHHBIH BBHIOOD
WHIUBUYyTBHOW TPACKTOPUU MPOJOHKCHHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHoN Mpo(ecCuoHanbHON IeITeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATLCS B PO eCcCHOHATBLHOM Cpejie;

6) DKO0JIOTHYEeCKOro BOCIIUTAHUS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPHUPOAC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAaHUE IICHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBuiI 0€30MMaCHOTO MTOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIHX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHMS, TMOJydaeMble NIPU HU3YUYEHUH XUMHH, IS
pelieHust 3a1a4, CBSI3aHHBIX C OKPYKaIOIIeH MPUPOJTHON CPEaOH, JJIsI TIOBBIIITESHHUS
YPOBHSI  OKOJIOTHYECKOW  KyJIbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJIeM W TMyTel WX pEeNICHUs TMOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX pE3yJNbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHA MHPOBO33PEHUS OOIEHAYYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLMII, TUIIOTE3a, (PAaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U JAPYToe.), KOTOpble
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpeaMeTax W IO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NEeUCTBHS (ITIO3HABATEINIbHBIE,



KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpblE 0OECHEeUnBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOU
JEATEIIbHOCTH.

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAeicTBUs:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTHUSMH), UCIOJIb30BAThH
TOHATHS JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3UM MEXIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXIACHUSA (MHAYKTUBHbBIC, I€IYKTUBHbIC, 10 AHAJIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOYEHUS;

yMEHUE TPUMEHSTh B IIpOllECCe IMO3HAHUS TOHATUS (MpPEIMETHbIE U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIHHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-II03HaBATENbHbIX 33/a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATh U XapaKT€pU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3UM U
MPOTUBOPEUHS B U3YyUaEMbIX MIPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaenoBare/ibcKue 1eiCTBUA:

YMEHHE HCIIOJb30BaTh IMOCTABJIEHHBIE BOINPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI [Jii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETeHHE OMNbITa MO IUIAHWUPOBAHUIO, OpPraHU3allMM W TIPOBEJICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATh €0 Pe3yJbTaT, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MpPE/ICTABICHUS, MOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JUTEpaTypa XUMHYECKOIO COAEpPXKAHUs, CIPaBOYHbIE
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;

yMEHUE MPUMEHSATh pPa3IuyHble METOIbl U 3alpOChl MPU MOUCKE U O0TOOpe
MHpOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJis BBIIOJHEHUS
y4eOHBIX M MO3HABaTEIbHBIX 337a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B



o0acTi WCMONB30BAaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYPOM aKTHBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHust HHGpoOpMaIuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMH, JuarpaMmMmaMu,
apyrumu popmamu rpaduki 1 UX KOMOMHALUSAMY;

yMEHHE WHCIIONIb30BaTh MW AaHAIM3UPOBATh B IMpolecce Y4eOHOU W
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeJIbCKOTO XO3HCTBa M TPAHCIOPTa HA COCTOSIHHE OKPY’KAIoUIeH MPUpPOAHOMN
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBePCcAJIbHbIE YUeOHbIe JelicTBUS:

YMEHHs 3aJlaBaTh BOINPOCHI (B XoJie Juanora W (WiM) IUCKYCCHUHU) IO
CYLIECTBY  OOCYyXJaeMoil  TeMmbl, (POPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHUSI  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEIbHOU
NEeSITebHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNlaTh MPE3CHTAIUI0
pe3yJbTaTOB BBIMOJTHEHUS XUMUYECKOTO JKCIEpHUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHUsI y4eOHOro COTPYyJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABaTEeIbHOM M HUCCIIEJIOBATEIbCKOM  JEATENbHOCTH  INPU  PEILICHUU
BO3ZHMKAIOIIUX TpoOJeM Ha OCHOBE Yué€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3uIuil (00CyXneHuss, OOMEH MHEHHSIMH, «MO3TOBBI€ IITYPMBD», KOOPAUHAIUS
COBMECTHBIX JICWCTBUN, OINpeNeJeHHEe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBINIOJTHEHHOM pabOThI U JpyTHe).

Pery/isiTUBHbIe YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeHbHOCTD, BHIOUPaTh Hanbosee d3(pPpeKTUBHBIC CIIOCOOBI peleHrs y4eOHbIX U
MO3HABATENBHBIX 3a/7a4, CaMOCTOSTEIIbHO COCTABJISATh WJIM KOPPEKTUPOBATH
MIPEIJIOKEHHBIM QJITOPUTM JEHUCTBUUM IIPU BBINOJHEHUM 33JaHUN C YUYETOM
MOJTyYEHHUs] HOBBIX 3HAHUK 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSX,
OLIEHWBATh COOTBETCTBHE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IEJH, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATH KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3aJaHHH.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pE3YyJbTaTOB IO OCBOCHUIO 00s3aTE€IbHOTO
COJEpKaHUs, YCTAaHOBJIEHHOTO JaHHOW deaepanbHON paboueil mporpamMmon,
BBIJICJISIOT: OCBOCHHBIE OOYYarOIIMMHUCS HAy4HBIC 3HAHMUS, YMEHUS M CIIOCOOBI
nedcTBul, crnenuduuecKkue g IpeAMETHON  o0nactu  «XHUMHS», BHUJBI
JNEATEIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIPETaLNH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.



K xoHiy o0yuenus B 8 ki1acce rnpeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccudukanus peakiuid: peaxiuu
COCMHEHNUsA, PEaKUUU PAa3JIOKEHUs, pEaKUuyd 3aMElICHUs, peaKuuu
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEaKIMH, TEMI0BOU 3 (eKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTallb, PaIAyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJISIpHAs KOBAJICHTHAs! CBA3b,
MOHHAsl CBS3b, MOH, KATHOH, aHWUOH, pPAacTBOp, MACCOBas JIOJIs BEILECTBA
(IpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUN U
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJIeHUS (opMy
BEIIECCTB U YPAaBHEHUN XUMUUYECKUX PEAKIIHM;

OTNpEENITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIECHHMS  DBJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCy COEIWHEHHH I10
dbopmynaMm, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COCANHEHUSAX;

packpbiBaTb cMmbIci [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HUX MojoxkeHus B I[lepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

ONHKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonndeckoii
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh T[OHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «nodouynas noarpynna (b-rpynmna)», manbie u
Oonbllie MNEepPUOAbl, COOTHOCHUTH OOO3HAYEHMs, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema Xxumuueckux osaementoB . .
MeHpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij A1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIMX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PeKTy);



XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAIICHUI B
Pa3JIUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIKYJISIPHYIO U MOJISIPHYIO  MaccChl
BEI[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (opmye
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

MIPUMEHSThL OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, 0000IIeHHEe, CHCTEMAaTH3aIluIo, KIacCH(pHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — NJI1 M3Yy4YEHUsI CBOIICTB
BEUIECTB M XUMHUYECKHX pPEAKIHi, eCTeCTBEHHO-HAYYHBIE€ METO/IbI
MO3HAHUSI — HAOIIOJICHUE, W3MEpPEHUEe, MOJIECIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIA U MBICIICHHBIN);

cieioBaTh ~ IpaBWJaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTopHbIM 000pY/JIOBaHMEM, a TakKXKe TMpaBUiiaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI0 UMHIUKATOPOB
(makmyc, heHondranent, METUIOPAHXK U JPYTHUE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUIA:

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHUH: XHMHUYECKUI
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJb, MOJSIPHBI  00BEM,  PAacTBOp,  BJIEKTPOJIHTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTHYECKAS IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTanu3aTop, XWUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aJIOTpONus, aM(pOTEPHOCTh, XMMHUECKasl CBS3b (KOBaJICHTHAsl, MOHHAs,
METAJUIMYECKasl), KpPUCTAJUIMUECKas peIIETKa, KOppO3Usl METALIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOM pEaKUWH, MPEAeIbHO JOIyCTUMAs
koHuenTpanus [1JIK Bemecrna;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKMX TMOHATHH U
MIPUMEHSTH 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJII COCTaBlieHUsS (opMy
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPENEIATh BaJIEHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX AJIEMEHTOB B
COCAMHEHUAX PA3NMYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONnpeaenéHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUA XUMHUYECKON
CBA3M (KOBAJECHTHAs, WOHHAs, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l HOHA M0 XMMHUYECKON (opmyse, XxapakTep cpelbl B
BOJHBIX pPAacTBOPaxX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPHUPOBATh €ro IOHUMAaHWE: ONUCBHIBATh M XapaKTEPU30BaTh
tabnuunyio (opmy Ileproanydeckoil cUCTEMbl XMUMHUYECKHX 3J€MEHTOB:
paznuyaTh MOHATUA «rjaBHag noarpynmna (A-rpynma)» M «mnoOodyHas
noarpynna (b-rpynma)», maneie u Oonblie TEPUOIBI, COOTHOCHTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIIEMEHTOB (cOCTaB M 3apsii sAapa, oOOILIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB JJIEMEHTOB M UX COCIWHEHUMN B
Ipeaesnax MajblX MEPUOAOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakuuu (10 YUCIAY U COCTaBY YYAaCTBYIOLUIUMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, M0 MU3MEHEHHUIO CTENICHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHYECKHUEe
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAS OINKMCAHUE
pUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJIATh YPaBHEHUS JJIEKTPOJUTHUYECKOM JIHCCOLUMALUUU  KHCIIOT,
LIEJIOYEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIU NOHHOTO
oOMEHa, ypaBHEHHUSI peakluid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TEHETUYECKOU CBS3U MEXKIY BELIECTBAMU Pa3JIMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajlaHca 3TUX peaKlui;
IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TMPOTEKAaHUS XMMHUYECKHX MPEBPALIEHUNH B Pa3IUUYHBIX
YCIIOBUSAX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl
BCII[ECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKInu;

coOnoaTh  MpaBWja  MOJb30BAaHUA  XUMHMYECKOW  MOCyIol |
nabopaTOpHEIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYECHUIO W COOUPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOTO Ta3a);

OPOBOJUTh  pEaKUuH, MOATBEPKIAIOIIME  KAaueCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUS-,
noaua-, kKapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-HUOHBHI,
KaTMOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMHA MBICTUTEIHHOU NEATSILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIECHHE, CHUCTEeMAaTU3alui0, BBISIBJICHUE
MPUYMHHO-CJICJICTBEHHBIX CBS3€H — MJIsi WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS —
HaOMI0ZICHNE, M3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

Koaunyecrso yacos DJIeKTPOHHBDIE
Ne HaumenoBaHue pa3zjienoB Cnucox uTOroBeIx mjaaHupyemsbix Cnocod OLIEHKH
Kontpoas Ilpaktuvec (uudpossie)
n/l ¥ TeM NPOrpaMMbl Bcero Pe3yJabTaTOB € YKa3aHMEM 3TAN0B HTOrOBBIX IUVIAHUPYEMBbIX
o0pa3oBaTe/ibHbIe
ux (popmupoBanus pe3y/abTaToOB
pecypcsbl
Pasnea 1. [leppoHayanbHble XUMHYECKHE OHATHS
X BAKHAS pacKkpsIBaTh CMBICTT OCHOBHBIX
bubmorexa LHOK  xumuuecknx MOHSATHIH: atoM, IlpakTuueckas pa0ora,
00J1aCTh €CTECTBO3HAHUS . .
1.1 . 5 https://m.edsoo.ru = Mojekyna, XHMHUECKHHA  DJIEMEHT, YCTHBIH orpoc,
51 MPAKTUYECKOU
/7f41837¢c IIPOCTOE BEIIIECTBO, CJIOKHOE | TECTUPOBAHHE
IEeATEIbHOCTU YeJIoBEKa BEL[ECTRO, CMECh
Bumorexa LIOK YMETb HCHONB30BATE  XMMHMYMECKYIO | (o .. onpoc
BemectBa u xumunyeckue CHUMBOJIMKY JUIsI COCTaBJICHUS (GOPMYIT . ’
1.2 15 https://m.edsoo.ru _ TEPMUHOJIOTUICCKUN
CaKIInHnu BC€OICCTB H ABHCHUHN XHMHUYCCKHUX
p 1t /7f41837¢ . P JUKTaHT, TECTUPOBAHUE
R peakuuii;
Wroro no pazneny 20
Pa3nea 2. BaxkHelimne npeacTaBuTe I HEOPraHU4eCKUX BellecTB
KJaccu(pUIUPOBaTH XUMU4ecKue TepMHHOJIOTHYECKUil
3JIEMEHTHI, HEOPraHWYeCKUEe | JUKTAHT, YCTHBIA OIpOC,

2.1

22

Bosnyx. Kucnopog. 6
[onsarue 06 oxcumax
Bomopon. Ilomsatue o g

KHCJIOTaxX M COJIAX

bubmunorexa IIOK
https://m.edsoo.ru
/7t41837¢

bubmuoreka IJOK
https://m.edsoo.ru
[7t41837¢

BEIICCTBA, XUMHUUYECKHE peakuuu (1o
YUCIYy M COCTaBy YYacTBYIOUIUMX B
peaKkuuu BEIIeCTB, [0 TEIUIOBOMY

dbdexry)

KJIaccu(pUIUPOBATH XUMHYECKUE
3JIEMEHTHI, HEOpPraHUYECKUE
BEIIECTBA, XUMUYECKHE peakiuu (Io
YUCIy W COCTaBy YYacTBYIOUIMX B

pC€aknun BCUICCTB, IO TCIJIOBOMY

dbdexry)

TECTUPOBaHUE
TepMUHOIOTHYECKUA
JIUKTAHT, YCTHBIA OIpOC,
TECTUPOBaHUE

TepMuHoIOrN4YEeCKUH
JUKTAHT, YCTHBIA OIIPOC,
TECTUPOBaHHE



but6mmoreka [JOK

KJ'IaCCI/I(l)I/IL[I/IpOBaTB XUMHUYCCKHE

3JICMCHTHI, HCOPraHUYCCKUC

TepMHUHOJIOTHUECKUN

)3 Bona. PactBOpBI. https://m.edsoo.ru BEII[ECTBA, XUMHYECKUE peakiuu (MO IUKTAHT, YCTHBIA OMpoc,
ITousTHEe 00 OCHOBAHUAX YUCIly M COCTaBy YYacTBYIOIIMX B TECTUPOBAHHE,
[1141837¢c peakIuy BEIIeCTB, MO TEIUIOBOMY IpaKTHYeckas pabora
apdexTy)
OPUMEHITh  OCHOBHBIC  OIEpaIMu
MBICITUTEIIHON ~ JEATENBHOCTH — —
aHaM3 W CHHTE3, CpaBHEHHE,
0000111eHNE, CHCTEMATH3ALHIO,
OCHOBHELE KIIACCHI Bumotexa LIOK KI1accu(pUKaLUIo, BLIS{BJ'IfHI/Ie TepMHHonomqecEcHﬁ
24 Heoprammueckux 1 https://m.edsoo.ru HpI/I‘-II/IHHO—CJIeILCTBeI;IHI)IX CBsI3ell — JIMKTaHT, YCTHBIA OMpPOC,
_ JUISL M3YYCHHUS CBOMCTB BELIECTB M TECTUPOBAHHE,
COCHAMHCHIH [1£41837¢ XUMHYECKHX peakiyii, mHpakTHIecKas padoTa
€CTECTBEHHOHAYYHbIC METOJIBI
NO3HAHUS — HAOIIO/ICHNE, U3MEPEHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIH)
Uroro no pazaeny 30

Paznen 3. Ilepuogmueckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX

3JIEMEHTOB

Jd. HWN. Menageaeena.
OKMCIUTEIbHO-BOCCTAHOBUTEILHbIE PeaKINK

Crtpoenue

XuMu4yeckassi CBA3b.

3.1

[lepuoanueckuit 3aKoH U
[lepuoanueckas cucrema
XAMHYECKHX DJICMEHTOB
JI. W. MeHzaeaeesa.
CrpoeHnue atoma

7

bubmunorexa IIOK
https://m.edsoo.ru
[7t41837¢

packpeiBaTh cmbica Ilepuoamyeckoro
3aKOHa . n. Menneneena:
JIEMOHCTPUPOBATh

HepHO,Z[H‘lCCKOfI 3aBUCUMOCTH CBOMCTB

IIOHUMAaHHC

XUMHYECKHX  DJIEMEHTOB  OT  HX
IIOJI0KECHUS B IIepnonnueckoit
CUCTEME, 3aKOHOB COXPAHEHHUS MACChI
BEHIECTB,  IIOCTOSHCTBA  COCTaBa,
ATOMHOMOJIEKYIISIPHOTO YYEHHS],

Tectuposanue,
TEPMUHOJIOTMYECKUM
JIUKTAaHT, peuieHue

IMMPaKTHICCKUX 3a1avd




XumMuueckas CBS3b.
39 OKHUCIIUTEILHO- g
BOCCTAHOBUTEJIHHBIE
peaKiuu
Htoro no pasneny 15
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08

bubmuoreka IJOK
https://m.edsoo.ru
/7141837 ¢

bu6mmoreka [JOK
https://m.edsoo.ru
[7t41837¢

but6mmoreka [{JOK

https://m.edsoo.ru
/7141837 ¢

3aKOHa ABOFa)_'[pO

BBIYUCIISTh OTHOCHUTEJBHYIO
MOJIEKYIISIPHYIO U MOJISIPHYI) MacChI
BEIIECTB, MacCOBYIO JIOJTIO
XHUMHYECKOTO 3JIEMEHTa 1o (opmyie
COETMHEHHUS, MacCOBYIO JIOJTIO
BEIleCTBA B pacTBOpe, MPOBOJIUTH
pacuéThl M0 ypaBHEHHIO XUMUYECKOU

peaKuuu; MPUMEHATH  OCHOBHBIE
oTepaIuu MBICIIUTEILHON
IEATEIbHOCTH — aHAaAUu3 U CHUHTE3,
CpaBHECHUE, 0000111EHNE,

CUCTEMAaTH3allUIO,  KIIACCU(HUKAIHIO,
BBIABJIEHUE TMPUYUHHO-CJIEJCTBEHHBIX
CBSI3€ — M M3Yy4YEeHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEAKLHUH,
€CTECTBEHHOHAYYHBIC METOJIbI
Mo3HaHHUs — HAOIIOJICHUE, U3MEPCHUE,
MOJICTHPOBAHHUE, AKCIIEPUMEHT
(peanbHBII 1 MBICTICHHBIN )

TectupoBanue,
TEPMUHOJIOTMYECKUM
JIUKTaHT, peuieHue

IMPAKTHYCCKUX 3ada4



9 KUIIACC

HauMeHOBAHHE KoauuecTBo yacoB DIEKTPOHHBIE Cnmcok UTOTrOBbIX MJIAHUPYEMbIX Cnoco0 oueHKHu
o pa3)1e.1101; 0 TeM KOHTpO HpaKTI/I (lll/l(l)pOBble) PE3yJbTATOB C YKA3aHUEM ITAIMOB UX HUTOIrOBbIX
/i NporpamMMabl Beero JbHBIE  YeckHe  00pa3oBaTe/ibHbIE opmuposanus IJIAHHPYEMBIX
pabdoTbl  paGoTbl  PECypChI pesyaLTaTon
Pa3znea 1. BemecTBo 1 XuMH4YecKHe peakmumn
PacKpbIBaTh CMBIC]I OCHOBHBIX TepmuHoIOrMUEC KU
XUMHUYECKUX IMOHATHI: XUMHUYSCKUM JUKTAHT, YCTHBIN
3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH,  OIPOC, TECTUPOBAHUE
AHWOH, ITPOCTOE BEIECTBO, CIIOAKHOE
BCIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPUIATEILHOCTD, CTETIEHb
OKHUCJICHHS, XUMUYECKasl peaKkius,
XUMHUYECKas CBSI3b, TEIIIOBOU 3P ekt
pEaKIuu, MOJIb, MOJISIPHBIN 00BEM,
ToBTopenue i PacTBOP, IIAEKTPOIUTHI, HEITEKTPOJIUTHI,
Bubmnoreka HOK DJICKTPOJMTHYECCKAsA JUCCOLMALINs,

11 yri1yOsieHue 3HaHUH
" OCHOBHBIX Pa3JIeliOB Kypca

& ximacca

https://m.edsoo.ru/7f41

a636

peaKIuu HOHHOTO OOMEHa, KaTaau3aTop,
XUMHUUYECKOE paBHOBECHE, 00paTUMBbIC U
HeoOpaTHUMBbIEC PEeaKIUH,
OKHCJINTEIIbHOBOCCTAHOBUTEIIHHBIC
PEaKLUH, OKUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTaHOBIICHHE,
ayuIoTponHs, aM(pOTEPHOCTb,
XUMUUECKast CBSI3b (KOBAJICHTHAS,
MOHHAs, MeTaJlJTN4ecKast),
KPUCTAJUIMYECKAs] PELIETKA, KOPPO3HUS
METaJIOB, CIUIABBl, CKOPOCTh
XUMHUYECKON peaKinu, MpeaeabHoO




OcHOBHBIE
1.2 3aKOHOMEpPHOCTH 4
XUMHYECKUX PEaKIui

bubnuoreka [IOK
https://m.edsoo.ru/7f41

a636

nonyctumas konuentpamus [TJIK
BEIIECTBa

COCTaBJIATh YPaBHEHHUS
AJIEKTPOJIUTUYECKON AUCCOIUAIINM
KHCJIOT, IIe0YeH U coJieil, MOJHbIC U
COKpaIllEHHbIC YPAaBHEHUS PEaKInid
MOHHOTO OOMEHAa, YpaBHEHHSI PEaKkIui,
MOATBEPKIAIOIINX CYILIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB; PACKpPbIBATH
CYIIHOCTh
OKHCJIMTEIIbHOBOCCTAHOBHTEIIHHBIX
peakuii MocpeICTBOM COCTaBICHUS
AIIEKTPOHHOTO OallaHCa ITUX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B
3aBUCHUMOCTH OT UX CTPOCHHS,
BO3MOHOCTH ITPOTEKAHUS XUMHYECKUX
MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSX;

TepMuHOIOTHYEC KU
JIUKTAHT, YCTHBIN
ONpoC, TECTUPOBAHUE
[IpakTnyeckue
paloThI

DNeKTpOIUTUYECKAs
|3 | AMCCOLMAIN. g
" XuMHYECKHEe peaKiuu B
pacTBopax
Hroro no pazgeny 17

Pasgea 2. HemeTasibl M UX COeAUHEHU S

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

IPOBOJIUTH PEAKLUH, TIOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB PAa3JIMYIHBIX
BCIHICCTB: pacCrio3HaBaThb OIIbITHBIM HYTCM
XJIOpU-, OpomMua-, Hoaua- , KapOoHar-,
docdar-, cumkart-, cynbdar-,
THIAPOKCUI-UOHBI, KATHOHBI aMMOHUS U
MOHBI H3y4YEeHHBIX METAIJIOB,
NPUCYTCTBYIOIIHE B BOAHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;

TepmuHOonOTHMYEC KA
JIUKTAHT, YCTHBIN
OIPOC, TECTUPOBAHUE



OO6mras xapakTepucTUKa
2.1 XUMHYECKHUX IIIEMEHTOB
VIIA-rpynnsl. I'anorenst

OO6m1ast xapakTepucTUKa
XUMHUYECCKUX DJICMCHTOB

2.2 "
VIA-rpynmel. Cepa u e€
COEIMHEHHUS
OO01as xapakTepucTUKa

’3 XUMHUYECKHUX 3JIEMEHTOB

VA-rpynmsl. A30T,
dbocdop 1 UX CoeAMHECHUS

2.4 OOmas xapakKTeprUCTHKA

bubmuoreka [IOK
https://m.edsoo.ru/7f41

a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41

a636

bu6mmoreka [IOK

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJI BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEaKIINA;
OINPENENATh BaJICHTHOCTh U CTEIICHb
OKHCJIEHUSI XUMUYECKHX 3JIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOIO COCTaBa,
IIPUHAUIEKHOCTD BEILIECTB K
OIIpENEIEHHOMY KJIACcCy COEIUHEHHHN 110
bopmynaM, BUA XMMUYECKOH CBSI3U
(KoBaJIeHTHasl, NOHHAs, METAJIIMYECKas )
B HEOPTaHUYECKUX COCAUHEHUSX, 3apsi]
MOHA TI0 XUMUYECKOH (hopmyTe,
XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAVHECHUN, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BEIECTBA;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U
cienu(pu4ecKkue XUMUYECKHUEe CBOMCTBA
IIPOCTBIX U CJIOYKHBIX BEIIECTB,
MOJTBEPK/1ask ONMCAHUE IPUMEPaMuU
MOJIEKYJISIPHBIX ¥ HIOHHBIX ypaBHEHUI
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMH

XapaKkTepu30BaTh (OMKUCHIBATh) O0IIKE U
cnenn(puyeckre XuMHU4EeCKHUe CBONCTBA
IPOCTHIX U CJIOXHBIX BELIECTB,
MOJTBEPXK/1ask ONMCaHUE IPUMEPaMU
MOJIEKYJISIPHBIX ¥ HIOHHBIX ypaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

XapaKTePHU30BaTh (OMHUCHIBATH) OOIIHE U

TepMuHosmorndec Kuit
JIUKTAHT, YCTHBIN
OMpoC, TECTUPOBAHUE
IIpakTrueckue
paboThI

TepMuHoIOrMYEC KU
JIUKTAHT, YCTHBIN
OTPOC, TECTUPOBAHKE

TepMuHOIOTHYEC KU
JIUKTAHT, YCTHBIN
OMpOC, TECTUPOBAHKE

TepMuHosornyec Kuit




XMMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHUH U UX COEAVUHEHHUS

Hroro no pazgeny 25

Pa3gen 3. MeTaJIbI M X COeANHEHHUS

https://m.edsoo.ru/7f41

a636

cnienu(puveckre XuMHU4EeCKUe CBOHCTBA
IIPOCTHIX U CIIOKHBIX BELIECTB,
MIOATBEPIK/asl OIIUCAaHUE IPUMEPAMU
MOJIEKYJIAPHBIX U HOHHBIX YPABHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

JUKTAHT, YCTHBIﬁ
OIpocC, TCCTUPOBAHUC

31 OO01ue cBoicTBa 4

MCTaJ1JI0OB

Baxxneiinie MeTauibl 1
HUX COEOUHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41

a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U
cnenu(puIecKkre XMMUIeCKUe CBOHCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB,
MOATBEPIK/Iasl ONIMCAHNE IPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaxkuuil; COCTaBIATh YPaBHEHUS
JIEKTPOIUTUYECKON JUCCOLMALIUI
KHCJIOT, LIEJI0OYEH U COJIEH, ITOIHBIE U
COKpAILEHHbIC YPABHEHUS PEAKLUN
MOHHOTO OOMEHa, ypaBHEHMsI peakui,
MTOATBEPKJAOIINX CYIIECTBOBAHNE
TEHETUYECKOM CBS3M MEXKY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

XapaKkTepu30BaTh (OMUCHIBATH) 00IINE U
cnenu(puIecKkue XMMUIeCKUEe CBOHCTBA
IPOCTHIX U CJIOXHBIX BELIECTB,
MOJITBEP K 1asi ONHMCAaHNE IPUMEpPaMU
MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX
peaKluii; COCTaBIATh YPABHEHUS
ANEKTPOJINTUYECKON TUCCOLUALUU

TepMuHOIOrMYEC KU
JIUKTAHT, YCTHBIN
OIpOC, TECTUPOBAHUE
[IpakTnueckue
paboThI

TepMuHOIOrMYEC KU
JIUKTAHT, YCTHBIN
OMpOC, TECTUPOBAHKE



Hroro no paszneny 20

Pa3znen 4. Xumus 1 oOKpy:kamoias cpeaa

BemectBa u marepuaisl B

4.1 3
KHU3HH YelloBeKa

Hroro no pazneny 3

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

a636

KHCJIOT, IIIEeJIOUEl B COJICH, ITOJTHBIE U
COKpAILEHHbIC YPABHEHUS PEAKLUN
MOHHOTO OOMEHa, YpaBHEHHSI pEakIui,
MOATBEPKAIOIINX CYIIECTBOBAHNE
TEHETUYECKOM CBSI3M MEXKy BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

XapaKTepu30BaTh (ONUCHIBATh) OOIINE U
cnienn(puIeckue XuMUIEeCKUe CBOHCTBA
IIPOCTHIX M CII0KHBIX BEUIECTB,
MOATBEP>K1asl ONIMCAHNE IPUMEPaAMU
MOJIEKYJISIPHBIX U MOHHBIX yPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaxkuuii; COCTaBJISITh YpaBHEHHUS
JIEKTPOIUTUYECKON JUCCOLMALINI
KHCJIOT, IIeJIoueii U CoJIeH, IIOJHbBIC U
COKpAILIEHHBIC YPABHEHUS PEAKLIUN
MOHHOTO 0OMEHa, ypaBHEHHS PEAKLIUH,
MTOATBEPKIAOIINX CYIIECTBOBAHNE
TEHETUYECKOM CBSI3U MEXK]y BEILIECTBAMU
Pa3IMYHBIX KJIACCOB;

TepMuHOIOrMYEC KU
JIUKTAHT, YCTHBIN
OIPOC, TECTUPOBAHUE



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KoJsmmuecTBo yacos DJIEKTPOHHBIE
ara uu(ppoBbIe
Tema ypoxka Kontpoabnubie IIpakTuyeckue A op
Bcero u3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
[Ipeamer xumun. Poiab XUMuu B KU3HU | 1.09-6.09 Bbubmmorexa [JOK
yestoBeka. Tena u BemecTsa R https://m.edsoo.ru/ff0d210c
bubnmorexa [JOK
Tloustue o MeTOnax MO3HAHUS B XUMUH 1 1.09-6.09 HOTIOT 3
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
paboThl B 1a00paTOpUn U MPUEMBI | 8.09-13.09 bubmmnorexa [JOK
o0Opalenus ¢ 1a00paTOpHBIM ' ' https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Yucteie BemecTBa 1 cMecu. CriocoObl | 8.09-13.09 bubmuoreka [JOK
pasenenus cMecei ' ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padorta Ne 2
«Paznenenue cmeceii (Ha mpumepe 1 1>.05- bubmmorexa [OK
a ! (Ha HpuMep 20.09 hitps://m.edsoo.ru/ff0d28¢8
OUYHCTKHU TTOBAPEHHOU COJIN)»
15.09- bu6mmoreka [{OK
ATOMBI U MOJIEKYJIbI 1
20.09 https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE AIIEMEHThI. 3HAKU | 22.09- bu6nmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 27.09 https://m.edsoo.ru/ff0d2be8
[IpocTsle 1 ClOXKHBIE BEIIECTBA 1 22.09- bubmmorexa [TOK
p 27.09 https://m.edsoo.ru/ff0d2a6c
bubnuorexa [JOK
ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 29.09-4.10 nosmoreka L

https://m.edsoo.ru/ff0d2d50




3aK0H MOCTOSHCTBA COCTaBa BCHICCTB.

bu6mmorekxa [JOK
10 Xumuueckas popmyna. BaneHTHOCTb 29.09-4.10
Popwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
1 OtHocuTeNnbHas aTOMHAsl Macca. 6.10-11.10 bubnmuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca ' ' https://m.edsoo.ru/ff0d323c
MaccoBas 10711 XUMHAYECKOTO b K
12 A 6.10-11.10 promorerallo
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Modb. 13.10- bubmuorexa [JOK
MonsipHas macca 18.10 https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SBJICHUS. 13.10- bubnuorexa [JOK
XuMH4ecKas peakius 18.10 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciaoBUs IPOTEKAHUS 20.10- bub6mmorexa LIOK
XUMHUYECKUX PEAKIUH 25.10 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. 20.10- bubnmnorexa [JOK
XHAMHUYECKUE YPABHEHUS 25.10 https://m.edsoo.ru/ff0d3b&8
Brrunciienust komyecTBa, MacChl
bu6mmoreka [{OK
17 BCIIIECTBA 10 YPaBHCHUAM XUMHUYCCKUX 4,11-8.11
. https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMHIeCKUX peakiui
18 (coe I/IHq;HI/ISI A3JI0KCHUS ’ 4.11-8.11 bubmmorexa [IOK
A b : e hitps://m.edsoo.ru/f0d3f34
3aMeIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnuknoneauct. O6o0menne u 10.11- bubmorexa HOK
t AHCT o 15.11 https:/m.edso0.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
20 KontponsHas padora Nel mo teme 10.11- bubnunorexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIAID) 15.11 https://m.edsoo.ru/ff0d4290
71 Bosnyx — cmecs razos. Cocrtas 17.11- bubnnorexa [JOK
Bo3ayxa. Kucinopon — snemeHr u 22.11 https://m.edsoo.ru/ff0d448e




IIpOCTOC BCUICCTBO. O30H

dusznueckre U XUMHUYECKHE CBOMCTBA

22 KUCIIOpo/a (PeaKIlni OKUCICHUSI 17.11- brbmmorexa [TOK
pOzia \peaxtl : 22.11 https:/m_edsoo.ru/ff0d4614
ropenue). [lonsTie 006 okcuaax
Crioco0bl oTy4eHus1 KUCIOpoa B
23 naboparopun iqn OMBIH_UIGHpHOCTI/I 24.11- bubmmorexa [IOK
patop p ' 29.11 https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciopoaa
TemnoBoit 3¢ ekt XuMuIecKoi
24 peakIyu, MOHATHE O 24.11- bubmuoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, K30- U 29.11 https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, Yroiab U METaH).
25 3ar ;13He1§1/1eq;03 yxa CHocoObI zro 1.12-6.12 bubmorexa HOK
p AYxd, ' ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IIpakTryeckas padora Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomydenne u cobupanue KUCI0poa, 1.12-6.12
. https://m.edsoo.ru/ff0d4aec?2
W3YYECHHE €r0 CBOMCTB)
7 Bomopon — anemeHT u npoctoe 8.12-13.12 Bbu6nmorexa [JOK
BemecTBo. Haxoxienue B mpupose ' ' https://m.edsoo.ru/ff0d4dd0
)% du3nueckue U XUMUYCCKHE CBOMCTBA 8.12-13.12 bu6munorexa [JOK
Bojopoa. IIpuMeHenne Bogopoaa ' ' https://m.edsoo.ru/ff0d4dd0
29 [MoHsTHE O KUCIOTAX M CONIAX 1>.12- bubmmorexa [TOK
20.12 https://m.edsoo.ru/ff0d50d2
30 Crnioco0sI mosTydeHus BOAOPOIa B 15.12- bubnnorexa [JOK
naboparopun 20.12 https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas pabora Ne 4 o Teme
31 «[Tonyyenue u cobupanue BOa0OPOIa 22.12- bubmmorexa [TOK
ya P ALOpOa, 27.12 https://m.edsoo.ru/ff0d4f42

HU3YYCHHUC CTO CBOICTB)




1 Momsipablii 00bEM ra30B. 3aKOH 22.12- bubmuoreka [JOK
ABorazpo 27.12 https://m.edsoo.ru/ff0d542e
Brrunciaenus o0b€Ma, KOJIUIECTBA

13 o H3BECTHO 12.01- bu6mmoreka [{OK
BCIIECTBA ra3a 1o €ro U3BeCTH ,I.VIy 17.01 https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WK 00BEMY
Brruncienus 00bEMOB ra3oB 10

34 OBe 3AKOHA 12.01- bubmuoreka [JOK

HOBE 3aKOH
ypafiHeHmO pealtiit Iia o° 17.01 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B

35 du3nYeCcKre U XMMUYECKHE CBOMCTBA 19.01- bu6nmoreka [JOK
BOJIbI 24.01 https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstre 06 19.01- bubnuorexa [JOK
HHIUKATOpax 24.01 https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachllieHHbBIS

- it Pe Ie) i MH;cco ) 26.01- Bubnuorexa LIOK

. Bas
H HCHACBIIICHHBIC PaCTBOPEI 31.01 https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PAaCTBOPE
IIpakTnueckas padora Ne 5 o teme

18 «ITpuroroBiieHrEe pacTBOPOB C 26.01- bubnuorexa [JOK
ONpeIeIEHHON MacCOBOM JT0eH 31.01 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Konrtponsnas padora Ne2 o reme 5.02-7.02 bu6mmorexa LIOK
«Kucnopoa. Bogopoa. Boga» ' ) https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTa, KiaccupuKaIus, bu6mmoreka [JOK

40 2.02-7.02
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
Ilonydenune u XUMHUYECKHE CBOMCTBA

41 o BHBIX 1 aM(OTEPHBIX 9.02-14.02 bubmorexa HOK
KHCTIOTHBIX, OCHO orep https://m.edsoo.ru/ff0d664e
OKCHJIOB

OBaHUS: COCTa acc anus, b K

42 OcHoBaHus TaB, KJIaCCHU(pUKAIIHS 9.02-14.02 nonuoteka 11O

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA 16.02- bubmuoreka [JOK
OCHOBaHUI1 21.02 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, 16.02- bubmnoreka [IOK
HOMEHKIIATypa 21.02 https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHU4YeCcKue CBOWCTBa 23.02- bubnnorexa [JOK
KHMCJIOT 28.02 https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 cnocoé:l) TOJI )CHI/IH XHMHquKHe 23.02- bubmorexa HOK
N i ’ 28.02 https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTrueckas padota Ne 6. Permenue
47 JKCIEPUMEHTAIBHBIX 3aa4 110 TEME 5 03-7.03 bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHMYECKUX R https://m.edsoo.ru/00ad9b7c
COE€IUHEHMIDY
43 I'eneTnueckas cBsI3b MEXKy Kilaccamu 5 03-7.03 bubnnorexa HOK
HEOPraHUYECKUX COCTUHEHU ' ) https://m.edsoo.ru/00ad9a50
Bbubnmorexa [JOK
49 O0001IeHe B cuCcTeMaTH3ays 3SHAHUH 9.03-14.03
B . https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o reme BuG LIOK
nOIMoTEKa
50 "OCHOBHEBIE KJI1aCChl HECOPTaHUYECKHX 9.03-14.03
o p https://m.edsoo.ru/00ad9ela
COEIMHEHMH
[TepBbie TOMBITKH KTacCUPUKAIIII
51 XUMHYECKHNX 3JIeMeHTOB. IloHsaTre o 16.03- bubmorexa LOK
) 21.03 https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
16.03- Bbu6nmuorexa [JOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
21.03 https://m.edsoo.ru/00adaS52c
anemenToB JI. . Meneneena
53 Ileproabl, TPYIIIILL, 110, TIITBI 23.03- bubnnorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY 27.03 https://m.edsoo.ru/00ada52c




54 Crtpoenne atomoB. CocTaB aTOMHBIX 23.03- bubmuoreka [JOK
sanep. M3oromnsl 27.03 https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 00070UeK
. bu6mmoreka [{OK
55 aTOMOB 3J1eMeHTOB lleprnoanyeckoii 6.04-11.04
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MeHaeneeBa
XapakTepucTuka XMMHUYECKOTO
9JIEMEHTA IO €T0 MOJIOKEHUIO B b K
56 c 6.04.1104 DuOmmoTera O
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguyeckoro 3akoHa ajs
57 pa3BUTHS HAyKH U npakTuku. J. 1. 13.04- bub6nuoreka [IOK
MenneneeB — y4€HbIN, IEAror U 18.04 https://m.edsoo.ru/00ada96e
rpak 1aHUH
PesepBHbIiii ypok. O000I1IEHNE U
58 CI/ICTEM&TI/ISZ pI/ISI 3HaHUH / 13.04- bubmorexa LOK
. 8 18.04 https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas pabota
Kontponsnas padora Ne4 o reme
59 «Ctpoenne aroma. XUMHUYECKas CBA3b» 20.04- bubmorexa LOK
P y ' 25.04 https://m.edso0o0.ru/00adb486
/ Beepoccuiickas mpoBepodHast paboTa
60 DJIEKTPOOTPULIATEIILHOCT AaTOMOB 20.04- bubmuorexa [JOK
XUMUYECKUX 3JIEMEHTOB 25.04 https://m.edsoo.ru/00adaab8
bubmnoreka [IOK
61 HMonnas xumMmu4deckas CBS3b 4.05-9.05 nomorexa L
https://m.edsoo.ru/00adac34
KoBanenTHas nojspHas XUMU4YeCKas b K
62 P 4.05-9.05 noaunoreka 11O
CBSA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasspHas XUMUYECKas 11.05- bubnnorexa [JOK
CBSI3b 16.05 https://m.edsoo.ru/00adaab8
64 CrereHb OKUCICHUS 11.05- bu6mmoreka [JOK




16.05 https://m.edsoo.ru/00adae28
65 OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE | 18.05- bubnnorexa [JOK
peakmuu 23.05 https://m.edsoo.ru/00adb076
18.05- Bbu6mmorexa [JOK
66 OKUCIUTEIN U BOCCTAHOBUTEIHN 1
23.05 https://m.edso0.ru/00adb076
Pesepsusblil ypok. O0001IIEHNE U
67 CI/ICTIZMaTI/IS: pm{ 3HaHI/n;1]l 10 TEME 1 25.05- bubmorexa LHOK
1 26.05 https://m.edso00.ru/00ad9cb2
«Ctpoenue atoma. XuUMHUYECKas CBS3bY»
68 PesepBHeIil ypok. O600IICHHE 1 | 25.05- bubnnorexa [JOK
cucTeMaTu3alus 3HaHuH 26.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



9 KUIIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XUMHYECKHX dj1eMeHToB []. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHMYECKUX BEIIECTB

Bunnl XuMHYECKOU CBSI3U U THUIIEI
KPUCTAJUNIMYECKUX PEIIETOK

Kontponbnas padota Nel o teme

«IToBTOpeHue u yriayOiaeHue 3HaHUIA
OCHOBHBIX pa3/ieNioB Kypca 8 kiiacca»

Knaccudukanus XuMHIECKUX

peaKuui 1Mo pa3IuYHbIM MPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOI

pCaKkuu. IloHsTHE O TOMOT€HHBIX U

FETCPOrcHHbLIX PCAKIUAX

IToHsITHE O XUMHYECKOM PaBHOBCCHHU.

cDaKTopBI, BJIMAIOIIHUEC HA CKOPOCTH

XUMHUYECKOH pPCaKknuuu U MOoJI0KCHUC

KoaudecTBO 9acoB

KonTpoabhbie

Bcero
padoThbI

IIpakTnueckmne
padoThbI

Jara
H3ydeHmusl

1.09-6.09

1.09-6.09

8.09-13.09

8.09-13.09

15.09-
20.09

15.09-
20.09

22.09-
27.09

22.09-
27.09

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTesibHbIE

pecypchl

bubmnoreka [IOK
https://m.edso0o0.ru/00adb59e

bu6nmoreka [JOK
https://m.edso0.ru/00adb6b6

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

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

bu6mmorexa [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

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




XUMHUYCCKOI'0O paBHOBCCHUA

OKXHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmorexa [JOK

9 29.09-4.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON BuG LIOK
HOJINOTEKA
10 nccormanuu. CribHbIE U ci1adbie 29.09-4.10
A tat https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bubmuoreka [JOK
11 HonHrle ypaBHEHUS peakIuil 6.10-11.10
P beaih hitps://m.edso0.ru/00add448
XUMHWYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEJICTaBICHUN 6.10-11.10 Bubmorexa TOK
pea S hitps://m.edso0.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIMAIIIHI
XnUMHUecKre CBOMCTBA COJIEH B CBETE
13 DeNCTABTCHII 06 13.10- bu6mmoreka [JOK
peA § 18.10 https://m.eds00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIII
. 13.10- bu6mmoreka [JOK
14 [TonsiTne o rugponn3se conen
18.10 https://m.edsoo.ru/00add9d4
I O0001IeHE ¥ CUCTEMAaTA3 Al 20.10- bu6mmoreka [JOK
3HAHUU 25.10 https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Penrenue 3KcIIepuMEHTAILHEIX 20.10- bubmorexa [IOK
P 25.10 https://m.edsoo.ru/00addbfa
3amawy
Kontponbnas padota Ne2 no teme
17 «DIIexkTpoIuTUYECKas JUCCOIIAAIINSI 4.11-8.11 bubmorexa [IOK
p A HHATI. ' ' https://m.edsoo.ru/00addecQ
XUMHYECKUE PEAKIIUU B paCTBOPAX)
OO0mmas XxapakTeprCTHKA TAJIOTCHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEPE 4,11-8.11 Bubmorexa HOK
P p ' ' https://m.edsoo.ru/00addfe?
XJiopa
19 XnopoBogopon. CoJisiHast KUCIOTA, 10.11- bu6nunoreka [JOK



XUMUYECKHE CBOMCTBA, MOIYyYEHHE, 15.11 https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTrueckas padora Ne 2 o Teme
N 10.11- bubmanoreka IIOK
20 «ITomyueHue consIHONU KUCTOTHI,
. . 15.11 https://m.edsoo.ru/00ade348
U3Y4YEHHE €€ CBOUCTB»
Brruucnenus no ypaBHeHUSIM
21 XMMHYECKUX PEaKLUii, €CIIU OIUH U3 17.11- bubmmorexa [JOK
peakiii, g 22.11 https://m.edsoo.ru/00ade488
pEeareHTOB J1aH B U30BITKE
” OO01mas xapaKTepUCTHUKA YIIEMEHTOB 17.11- bubnunorexa [JOK
VIA-rpynmsl 2211 https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(MUKALIUY CEPHI.
7 Haxosxienue cepbl U €€ coeIMHEHUI 24.11- bubnuorexa [JOK
B IIpupoJe. XUMHUYECKHUE CBOUCTBA 29.11 https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopo/i, ctpoeHue, GuzndecKkue 24.11- bubnuorexa [JOK
1 XMMUYECKHE CBOMCTBA 29.11 https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
. bu6mmoreka [{OK
25 (bU3HYEeCKre U XUMHUYECKHUE CBONCTBA, 1.12-6.12
https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIJIEHHOTO CII0c00a
26 MIOJTyYEHUS] CEPHOM KUCIIOTHI. 112-6.12 bubmmoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE ' ' https://m.edsoo.ru/00adec8a
OKpY’KaloIleH cpeipl COEAUHEHUSIMU
cepsl
7 Brrunciaerne MaccoBoi IOJIH BEIXOa 8.12-13.12 bubmnoreka [IOK
NPOIYKTa PEaKIuu ' ' https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTUKA DJIEMEHTOB 8.12-13.12  bub6nmoreka [IOK



VA-rpynnel. A30T, pacripocTpaHEHUE
B IIpupoze, GU3NIECKue 1
XUMHUYECKHE CBOMCTBA

AMMHak, ero Gpu3nvecKue u

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

29 XUMHUUYECKHE CBOMCTBA, IOJyYEHUE U 1>.12- bubmmorexa [TOK
> TTOIYH 20.12 https://m.edso0.ru/00adf004
MpUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
15.12- bubmnoreka [IOK
30 «lTonyuenne aMmmMuaka, U3y4eHHE €ro
. 20.12 https://m.edsoo.ru/00adf180
CBOMCTB»
a1 A3oTHas KucioTa, e€ pusndeckue u 22.12- bu6mmorexa [JOK
XMMHYECKHE CBOMCTBA 27.12 https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEU
aMMOHHS B KaUeCTBE MUHEPATbHBIX
32 o6penunii. XuMHUYECKOE 22.12- bubmorexa HOK
YAOOPEHHH. 5 27.12 https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CPeIbl
COCIMHCHUSIMU a30Ta
®docdop. Okeun dpochopa (V) u
33 q)ocg)o pHasI KHCﬂ(fTa q)q)plfm(qe)cme u 12.01- bubmmorexa [TOK
P . 17.01 https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYEHUE
Ucnons3oBanue pocdaros B
34 Ka4yecTBE MUHEPAJIbHBIX YIOOpEHUH. 12.01- bubanorexa [HOK
3arpsi3HeHUE IPUPOAHON Cpeabl 17.01 https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepos, pacnpocTpaHEHHE B
POJ, paClpoCTp 19.01- bubmmnoreka [IOK
35 npupoje, Gu3nIecKue 1 XUMHICCKUE
N 24.01 https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcunpl yriepoja, ux Gusndeckue u 19.01- bubnmorexa [JOK
XUMHUUYECKHE CBOMCTBA. 24.01 https://m.edsoo.ru/00adfebe




Dkosiornyeckue npooIeMsl,
CBA3aHHbIE C OKcUIOM yriaepoaa (IV)

) 26.01- bu6mmorekxa [JOK
37 VYronbHasg KUCI0Ta U €€ COTN
31.01 https://m.edso00.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme

18 "[lonyuyeHue yriaekucioro rasa. 26.01- bubnnorexa [JOK
KavecTBeHHas peakuus Ha KapOOHAT- 31.01 https://m.edsoo.ru/00ae027¢e
HOH"

[TepBoHavabHBIC TOHATHS 00 BuG 110K
noIMOTEKA

39 OpPraHUYECKHUX BEIIECTBaX KaK O 2.02-7.02

https://m.edsoo.ru/00ae054¢
COEJIMHEHUSIX yriepoaa
. bu6mmoreka [IOK
40 Kpewmuuii u ero coequneHus 2.02-7.02 a
https://m.edsoo.ru/00ae080a
[TpakTrueckas padorta Ne 5. Pemenue

41 JKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME 9.02-14.02 bubnuorexa [JOK
«BakHelue HEMETAUIBI M UX ' ’ https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
Kontponbnas pabota Ne3 o teme Bu6 LIOK

. nOIMOTeKA
42 «BaxxHeuIme HeMeTaIbl B UX 9.02-14.02
https://m.edsoo.ru/00ae0e18
COCTMHEHUSD)
OO0mas xapaKTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannuyeckas CBSI3b U 16.02- bubmnoreka [HOK
MeTaJlInyecKasi KpUCTaJUIn4ecKas 21.02 https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJjIoB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

B 16.02- bubmnoreka IIOK
44 DJIEKTPOXUMHUYECKUH P
21.02 https://m.edsoo.ru/00aecl1156

HaIpsKEHUN METaNIOB




OO6mme crmocoOb! MOTyYeHUS
MetaiuioB. CiutaBel. Beruucienus mno

45 aBHECHUSIM XUMHUYECKUX PeaKIuil 23.02- bubmmorexa LIOK
yp PCAKIIH, 28.02 https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEarcHTOB COJIECPKHUT
MpUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB 23.02- bubnnorexa [IOK
PP 28.02 https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
47 €JIOYHBIE METALIIBI 2.03-7.03
m https://m.edso0o0.ru/00ae14b2
Oxcuabl ¥ TUAPOKCUALI HATPUS U
48 it ap it Tp 5 03-7.03 bubmuoreka [{OK
Kanusa https://m.edso0o.ru/00ae14b2
€JJ0YHO3EeMEIbHBIE METAJIBI — b K
49 [enor 5 9.03-1403 Promorera O
KaJbLIMHM U MarHuu https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 Baxuelmue coequHeHN KaJabIlUA 9.03-14.03
A Tt https://m.edsoo.ru/00ael15e8
51 O0001IeHE ¥ CUCTEMATH3AIIHSA 16.03-
3HAHUH 21.03
5 JKE€cTKoCTh BOJBI U CIOCOORI €€ 16.03- bu6nmorexa [JOK
yCTpaHEHU 21.03 https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOABI U METOIBI €8 23.03- bubnnorexa [IOK
| 27.03 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
23.03- bu6 OK
54 AroMuHUN nosmotera I
27.03 https://m.edsoo.ru/00aelc64
AmMdoTepHbBIE CBOICTBA OKCHIA U
55 orep bl 6.04-11.04 bubmuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso 6.04.1104 DuOmoTeKa 1O

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




57

58

59

60

61

62

63

64

65

66

67

Oxcupl, THAPOKCUIIBI U COJTH JKeTie3a
(IT) u xxene3a (III)

O00011IEHE U CUCTEMATH3AIINS
3HAHUU

[TpaxTnueckas padorta Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxneime MeTaaIbl U UX
COETMHEHUSD

Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OAUH U3
pEeareHToB JIaH B U30BITKE WU
COZICPKUT NpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa NPOIAYKTa
peakuuu

O06001IeHE 1 CUCTEMATA3 AN
3HAaHUU

Konrponbnas padora Ne4 o reme
«Baxnennme MeTauibl ¥ UX
COEJINHEHUS

BCI_HCCTBa U MaTCpualibl B
IMOBCEAHEBHOM KM3HU YEI0BEKA

XUMHYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl
Ponbs xumuu B pemeHnn
HKOJIOTHUECKUX MPOoOIeM

PesepBHbIil ypok. O600111ICHHE H
CHUCTeMAaTU3aIHsI 3HAHHHA

PesepBHbIil ypok. O6001ICHNE 1

13.04-
18.04

13.04-
18.04

20.04-
25.04

20.04-
25.04

4.05-9.05

4.05-9.05

11.05-
16.05

11.05-
16.05

18.05-
23.05

18.05-
23.05

25.05-

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6nmoreka [JOK
https://m.edso0o0.ru/00ae1750

bu6mmorekxa [JOK
https://m.edsoo.ru/00ae3f50

Bbubmmorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0d0a

bu6mmoreka [JOK




CUCTCMAaTHU3alusia 3HAHWI

68 PesepBubIil ypok. O6001IeHNE T

CcUCTEMAaTHU3alUs 3HAaHUN

26.05

25.05-
26.05

https://m.edsoo.ru/00adb33c

bu6mmorexa [JOK
https://m.edso00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06p330BaTeJ1bHOI7[ nmporpaMmbl OCHOBHOTI'O oo1ero 06p330BaHl/lﬂ

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

ITo Teme: <<H€pBOHa‘~IaJIBHBIC XUMHUYCCKUC ITOHATHUSA»

pacKphlBaTh CMBICA OCHOBHBIX XMMHUYECKMX TIOHSATHH: aToM,
MOJIEKyJIa, XHMHYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, CMeCh (OIHOpPOTHAs W HEOIHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAss aTOMHAas M MOJIEKYJSpHas Macca, KOJIUYEeCTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHYECKOTO
JIIEMEHTa B COEAWHEHHH, MOJIIPHBIH OOBEM, XMMHUYECKas PEaKIlHs,
KiJaccu(uKamusl — peakuuid:  peakuuu — COSAMHEHHs,  pPeaKkUuu
pa3NOKEHUs, PEAKIHW 3aMEIIeHHs, peakuuu OoOMeHa, JK30- U
SHIOTEPMHYECKHE DPEaKIUH, TEeIIoBOH 3((EeKT peakiyu, pacTBOp,
MaccoBasi JI0JIs BelecTBa (POLEHTHAs KOHIIEHTPAIKs) B PacTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IOHATHH U
INPUMEHSTH 3T MOHATHUS MPU ONMUCAHUY BEILECTB U UX MPEeBpaLIeHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsl COCTaBJIEHUS (opMys
BEILECTB M YPAaBHEHUI XMMUYECKUX PEaKIHi

pacKpbIBaTh  CMBICT  3aKOHOB COXPAaHEHHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO ~YYEHHs, 3aKOHa
ABoraapo

ONPENENIATh  BAJIEHTHOCTh AaTOMOB DJJEMEHTOB B  OMHApHBIX
COETMHEHUSIX

KJaccu(uUUpoBaTh XMUMHUYECKHE pEakuuu (10 YUCIy M COCTaBy
YUYaCTBYIOIINX B PEaKIIUH BEUIECTB, TI0 TEITIOBOMY dPQEKTY)
BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJISPHYIO MAacchl

BEILIECTB




1.8

1.9

1.10

2.1

2.2

2.3

24

BBIYHCIISATH MAcCCOBYIO JIONIFO XMMHYECKOTO 3JIEMEHTa Mo (opmyiie

COEIMHEHHS,
BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B pacTBOPE

MPUMEHATh €CTECTBEHHOHAY4YHbIE METOJbl MO3HAaHUs — HaOII0IeHuE,
U3MEpPEHUE,  MOJEIMPOBAHME,  HKCIEPUMEHT  (peajbHBIi U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY
pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKUX TIOHATUH: OKCHUJ,
KHCJIOTa, OCHOBAaHHUE, COJIb

OINpEAEIATh NPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
COEMHEHMI 110 popMysamMm

KJIacCU(UIIMPOBATh HEOPTAaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHYECKHE CBOWCTBA

BCIICCTB pPa3IMYHBIX KJIACCOB, IOATBEpKAasd OIMCAHHUC IIpHUMEpaMun

MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINNA

2.5

2.6

2.7

3.1

MMPOrHO3UPOBATH CBOIMCTBa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

CleloBaTh IpaBUJaM TIOJIb30BAaHUS XMUMHUYECKOM TMOCyAod U
1abopaTopHbIM O0OpyAOBaHUEM, a TaKXkKe MpaBuiIaM OOpaleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBINOJIHEHHUIO
71a00PaTOPHBIX XMUMHMYECKUX OIBITOB IO IMOIYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BeEIIEeCTB (BOIOPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 11O
pacro3HaBaHUIO pPAcCTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO
MH/IUKAaTOpPOB (JIAKMYC, (heHOIPTaTCHH, METUIIOPAHK U APYTHUE)
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKON peaKInu

I[To Teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHuEe aTOMOB.
Xumnueckasi cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUM»
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHH: SApO aToma,
QJIEKTPOHHBIN CIIOW aToMa, aTroMHas OpOHWTalb, paauyc aToMma,

XUMHUUCCKasA CBA3b, IMOJIpHAdA M HCIIOJIAPHAsA KOBAJICHTHAsA CBA3b,



3.2

33

34

3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA
KJ'IaCCI/ICbI/II_[I/IpOBaTI) XHUMHUYCCKUEC 3JICMCHTHI

OIMCHIBATh M XapaKTepU30BaTh TaOIU4Hyr (Gopmy llepuomudeckoit
CUCTCMblI XUMHWYCCKHUX OJBJICMCHTOB: pPa3/IM4aTb IMOHATHUA «TJIaBHAsA
noarpynma (Arpymma)» wu «mnoboyHas mnoarpynma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl

packpsiBaTh cMbica Ilepuomanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB OT UX MNoJIokeHus B Ilepuoanueckoit

CUCTEMC

3.5

3.6

3.7

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJjabTara

1

1.1

COOTHOCUTh  OOO3HAa4YeHHUs, KOTOpbIE HMEIOTCA B  TabmuIe
«Ilepuomuueckass  cuctemMa  XUMHYecKUx  anemeHtoB .U
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee [HCIIo

AJIEKTPOHOB U PACIIPEAETICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

ONpeaciiATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

ONpEeENATh BHJ XMMHYECKOM CBA3M (KOBaJeHTHas U HOHHas) B

HCOPTaHUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BemiecTBo 1 XUMHUYECKast peakuus»

pacKphIBaTh CMBICT OCHOBHBIX XHUMHUECKUX TIOHITHH: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJIMTBI, 3JICKTPOJIMTHYCCKAd AuUCCOoLHalusd,
peaKkiMi MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbie u HEOOpaTHUMBbIE peaKxiuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIILHBIC peakiuy, OKHCITUTEJIb,
BOCCTAHOBHTEIIb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOITHS,
aMpOTepHOCTh,  XWUMHYECKash  CBs3b  (KOBAJICHTHAas, WOHHas,

METaJUINYeCcKas), KpPUCTAJUIMYECKas pEIETKa, CIUIAaBbl, CKOPOCTh



1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

2.5

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUH H

MMPUMCHSATH OTU MMOHATHS ITPU OIMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

COCTABJIAATh YPABHEHUS DSJIEKTPOJUTHUYECKOW AUCCOLMALMM KHCIOT,
LIEJIOYEH M COJIEH, IOJIHBIE M COKpAILEHHBIC YPaBHEHHUs DPEaKLHU

HOHHOIr0 0OMeHa

PaCKpBIBATG CYIMIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKquI

MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX peakiuit
MPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKuu

IIo temam: «Hemeramnel M uX coeauHEHHUsS» U «MeTamapl U HX

COCAMHCHMUS)

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CICIM(PUISCKIEe XUMUICCKIE
CBOMCTBA NPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEpPXKAas OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX YU MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKLII/Iﬁ

COCTAaBJISITb YPABHCHUSA peaKHHfI, MOATBCPIKAAOIHUX CYHIECTBOBAHUC

TeHETHYSCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOrHO3UpPOBATH CBOIiCcTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

cJIeaoBaTh IpaBujiaM II0JIb30BaHUsA XUMHYECKOU HOCYI[OI>'I )41
mabopaTOpHBIM 00OpYJIOBAaHHWEM, a TAKXKe IMpaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHHUIO H C06I/IpaHI/IIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJIUTH PEAaKIHMH, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMUYHBIX BELIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHUA-,
Opomuza, womua, Kapbonar, ¢ocdar, cunmkar, cynabdart,
THIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIINEC B BOOAHBIX pACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

3.1

3.2

ITo Teme: «XuMUA U OKpYKaKOILIAst Cpeaay

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHMMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3UA METAJIJIOB

MNPUMCHATH OCHOBHBIC OIICpAlUU MBICITUTEIbHOM JACATCIIbHOCTH —



aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3alnIo,
BBISIBIIEHHE TPUYMHHO-CIEICTBEHHBIX CBS3€H — I HM3YyYeHHUs
CBOf/'ICTB BCIICCTB U XHUMHUUYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/bl TO3HAHUS — HAOJIOJCHUE, W3MEPEHHUE, MOJCTUPOBAHNUE,

AKCIIEPUMEHT (peabHbI U MBICJICHHbIN)



MMPOBEPAEMBIE 3JIEMEHTbBI COOEP KAHUA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

IIepBoHavaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumuu. Ponb XMMUM B JKM3HM YelOBEKa. XHMMHS B CHUCTEME HaykK.
Tena u BemiecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEILIECTB

ITousrue o METOAaX MO3HaHUA B XMMHUH. Yuctele BEIICCTBA U CMCCH. Crioco05bl

paszelieHust cMecen

ATOMBI M MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XMMHMYECKHX

aneMeHToB. [IpocThie u cioXxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

Xumuueckas Gopmyina. BaneHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBas 01 XUMHUYECKOTO 3JIEMEHTa

B COCAVMHECHUU
KonnuectBo BemectBa. Moisib. MonsipHas macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M YHCIAa CTPYKTYPHBIX €IWHHII BemiectBa. Pacu€rel mo Qopmynam

XUMHWYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

1.7

Pusnueckre U XMMHUYECKUE SABJICHHUsS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XUMUUeckue ypaBHeHus. Kiaccudukanus

XUMHUYECKUX PeaKlui (COeIMHEHHS, PA3I0KEHHSI, 3aMeIlIeHuUs, OOMEeHa)

XYUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYy10H, ¢ MpaBuiIaMu
pabotel B naboparopun u mnpuéMaMu oOpamieHuss ¢ Jab0paTOPHBIM
obopymoBaHHeM, HW3yYE€HHWE W OMNUCAaHWE (PU3NYECKHX CBOWCTB OO0Opa3IoB
HEOpPraHWYECKUX BEHIECTB, HaOmoneHne Qu3nyecknx (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUIEHUE U KOHACHCALUs BOAbI) U
XUMHYECKHX  (TOpeHHe CBEYM, NpPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SBJIGHWH, HAOMIOJEHUWE U OIMHCAHUE
NPU3HAKOB TMPOTEKAaHWsS XUMUYECKUX peaknuid (pa3joxeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCJIOTHI C XJOpUIOM Oapusi, pa3iokKeHue
runpokcuna Meau(1ll) npu HarpeBaHuu, B3aMMOEHCTBHE K€J€3a C PACTBOPOM

conu menu(Il), m3yuenue crnoco6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHuTa,



2.1

2.2

¢uibTpOBaHMe, BHIIAPUBAHKE, TUCTHUIALMUS, XpoMmartorpadus), NpoBeneHHUE
OUYMCTKU MOBAPEHHOM coM, HAOJIOIEHUE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJENen

MOJIEKYJI (IIapOCTEPHKHEBBIX )
Baxxueiiue npeacTaBuTeIn HEOPraHNYECKUX BEILIECTB

Bo3nyx — cmecwh razoB. CocraB Boszayxa. Kucimopon — anemMeHT U mpocroe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpPoje, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kuciaopona. CriocoOb
NOJY4YeHUsl KHUCIopoJa B J1IaOOpaTOpuM U HPOMBIIUICHHOCTH. Kpyroopor
kucaoposa B mpupoje. O30H — amuioTponHas MoauduKanus KUCIopoia

TennoBoii 3G HeKT XMMUIECKON peaKInK, TEPMOXUMUYECKUE YPABHEHHS, IK30-

U SHAOTCPMHUYCCKUC PCAKIIUU. Tomnugo: YroJib U MCTaH. 3anH3HCHI/Ie BO3yXa,

yCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOs

23

24

Bomopon — sneMeHT u mpocToe BemiecTBO. Haxoxnenue Bomoposaa B MpUPOJE,
¢u3uyecKkie W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOIY4eHHMSI.

Kuciote! 1 com

MounsipHblii 00BEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

2.8
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dusnyeckre CcBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBOpBL
HacepimieHHble 1 HEHACBIIIEHHBIE PacTBOPHI. PacCTBOpUMOCTh BEHIECTB B BOJIE.
MaccoBass 107 BellecTBAa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJE M B KU3HU yenoBeka. Kpyrosopor
BOJbl B TMpUpOJE. 3arps3HeHUE MPUPOIHBIX BoJ. OXpaHa © OYHMCTKA
MIPUPOJIHBIX BOJ

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Kinaccudukarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQOTepHbIE) U
HeconeoOpa3yromue. Homenknarypa okxcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHIOB. [lomydeHue okcuaoB

OcnoBanus. Knaccudukanuss ocHOBaHMA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHOBaHWil. DPU3NYECKHE U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lonyueHnne ocHOBaHUM

Kucnotsl. Knaccudpukanust kucinor. Homenknatypa kucnor. @usuueckue u
XHMHYECKHE CBOMCTBa KHCIOT. Psanm akruBHoctm MeTtammioB H.H. bekerora.

ITony4yenue kuciaor

Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKUE CBOMICTBA COJIEH.

[Tomyuyenue conen
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I'eneTnyeckas CBSI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COCZ[I/IHCHI/If/'I

XUMHUYECKUN  HKCIIEPUMEHT: KAYECTBEHHOE OMNpEIEICHUE  COACpKaHUs
KHCIIOpOJia B BO3JyXe, MOJy4deHHe, coOupaHue, pacro3HaBaHUE W H3y4deHUE
CBOMCTB KHCJIOpOJa, HAOIIOICHHE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3liaMu OKCHUJIOB M OIKMCAHME MX CBOMCTB, IMOJy4YeHUE, COOHMpaHUe,
pacrio3HaBaHME W H3Y4Y€HHE CBOMCTB BOjOpoa (FOpeHHe), B3auMOeiCcTBHE
Bogopoja ¢ okcuaoM menu(Il) (Bo3MOKHO HCIIONB30BAHKUE BUCOMATEPHAIIOB),
HaOMIOZIcHUE O00pa3IOB BEMIECTB KOJWYECTBOM | MOJIb, WCCIIEIOBAHUE
OCOOCHHOCTEH pacTBOPEHHUS BEMIECTB C PA3NIMYHOW PACTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAaCCOBOW JOJIEH pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaUIaMU (HaTpUEM U KaJblIUEM)
(BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHANIOB), OIpeIEICHHE PacTBOPOB
KHCIIOT W MIEJOYEH C TMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3MUYHBIX KIACCOB, HAONIOJICHHE W3MEHEHUs
OKpacKd HWHJMKATOPOB B pAcTBOpax KHCIOT ¢ IIEJIOoYeH, HU3y4YeHHue
B3aumozeiicTeus okcuga Menau(Il) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeETaJUIaMM, PEaKIUN HEUTpaIU3alni, [10J1y4YEeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHWE OJIHOIO MeTajula JpYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHeHime Kiacchbl HEOPraHUYECKUX

COEUHEHUIN

ITepuoanueckuii 3akoH u [leproanueckasi cCUCTEMa XUMHUYECKHX SJIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIUHN

HCpBBIG IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHAYECKUX diemeHToB. Ilomsarme o
rpymnmnax CXOAHBIX 3JICMCHTOB (IIICJIO‘-IHI)IC U ICIOYHO3CEMCIIBHBIC MCTAJLIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yloT ampOTepHBIC

OKCHUABI U TUAPOKCHIbI

ITepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB [[. 1.
Menneneesa. Kopotkonepunognas 51 JUIMHHOTIEpHOHAS bopmbl
Ilepuonnueckoir cucreMbl xumMuyeckux sieMeHroB JI.MI. Menneneesa.
Ilepuoapr m rpynnbl. PUMYECKUH CMBICT TMOPSIKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHBIX snep. M3oTombl. Dnexktponsl. CTpoeHue

AJIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHYECKHX DIIEMEHTOB
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Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHUs paaryca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpyNIaM H NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIl U

rpa)kAaHUH

3.5

Xumudeckass CBsi3b. KoBasieHTHas (MOJsipHasT W HEMOJIAPHAs)  CBS3b.

aﬂeKTpOOTpI/IHaTCHLHOCTB XHUMHUYECKHUX 3E€MEHTOB. FloHHas CBA3b

3.6

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pcaKknuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBICHMA. OKUCIMTEIN U BOCCTAHOBUTEIIHN

3.7

9 KVIACC

Kon

XVUMUYECKUH HKCHEPUMEHT: H3Y4eHHE O0O0pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C PacTBOPAMH KHUCIOT U
LIeJI0YEH, MPOBEICHNE ONBITOB, WUIFOCTPUPYIOIIUX IPHUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX peaKluil (TOpEeHUE, peakliuu pas3IoKeHUsI, COEITUHEHU)

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BemecTBO 1 XuMuuyeckas pcaKknu. HOBTOpCHI/Ie

1.1

1.2

1.3

Ilepnonnueckuii 3akoH. [leproaudeckas cucrema XuMU4eCKux anemeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB
XUMUYECKUX DJEMEHTOB TMEpPBbIX TPEX MEPUOIOB, Kalus, KalbIUs U HX
COEIMHEHUII B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHue BemiecTBa: BUAbl XHUMHUYECKON CBs3U. THUMBI KPUCTAUIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMYECKOU PEIIETKU
U BHJIa XUMUYecKol cBsizu. Kimaccudukamnusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K pPa3iIMyHbIM KJIacCaM HEOPraHWYECKUX COCIUHEHUU,

T€HETUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB
Knaccudukanus XuMU4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YyYacCTBYIONIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY d(ddexTy, 1o

M3MCHCHHIO CTCIICHECH OKHCICHHMS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

1.5

1.6

1.7

2.1

[0 YYacTUIO KaTajau3aropa). OK30- M  DJHIOTEPMHYECKHE pEaKLuH,

TepMOXUMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XUMHUYECKOI peakluu

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusax. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakuusax. [loHsTHe 0 XuMH4ecKoM paBHOBECHHU.
@DakTopbl, BIUAIOLIME HAa CKOPOCTh XMMHMYECKOW pEaKUUHW U IOJOXKEHHE

XUMHYCCKOTI'O paBHOBECHUA

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuHy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBlieHHUE  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN C HCIOJIb30BAaHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOJIUTUUECKONW AUCCONUALIMKU. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHMOHBI. MexaHU3M AMCCOLMALMK BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumuueckoi cBsizu. Crenenp auccounanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakiun noHHOTo OoOMeHa. YCJIOBUS MPOTEKAaHUS peakUuil MOHHOro oOMeHa,
MOJIHBIE W COKpall€HHbIE HMOHHBbIE YypaBHEHMs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJIEH B CBeTe NPEACTAaBICHUNH 00 3IEKTPOTUTHYECKON

nuccounanuu. KauecTBeHHbIE peakiiii Ha MOHBI. [loHsATHE O TUApPOIU3E coeit

XUMHYeCKUHU OKCIICPUMCHT: O3HAKOMIJICHUEC C MOJACIAMU KPHCTATNIMYCCKUX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura u
ajgMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHUMHYECKOW peaklud OT BO3ACUCTBUSA Pa3IUYHBIX (PAKTOPOB;
HCCIIC/IOBAaHUE  AJIEKTPONPOBOJHOCTH  PacTBOPOB  BEHIECTB,  Iporiecca
JTUCCOLMAIIMU  KHUCTIOT, IIeno4eid ©  colieil  (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJIECHUE OMNBITOB, WLIIOCTPUPYIOIINX TPU3HAKU
NPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCajiKa, BhIJCICHHE rasa,
00pa3oBaHUE BOJBI); OMBITOB, HIUTFOCTPHPYIONUX HPUMEPHI OKUCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOpeHUe, peaKkiy Pa3iioKeHUs, COeIUHEHUS);
pacro3HaBaHHE HEOPTaHUICCKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKITHIMA

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamie! 1 ux COCIUHCHUA

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckre CBONCTBA IPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMEpEe XJopa
(B3auMoJIelicTBHME C MeTaylaMHM, HEMEeTa/llaMH, IejaodaMu). XJIOpOBOAOPOA.

CossiHast KMCJIOTAa, XUMUUYECKHUE CBOMCTBA, MOJIyYeHHE, MpUMeHeHue. [lelictBue



2.2

2.3
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XJIOpa M XJOPOBOJOPOAA HA OPraHU3M 4YeJoBeKa. BakHeume XJIopuabsl U UX

HaxO0XXJIEHHE B TIPUPOJIC

OO6mass xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OcoOE€HHOCTH CTPOECHHMS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nueckue cBoicTBa
IOPOCTBIX BEIIECTB — KHCIOPOAa U Cepbl. AJUIOTPOIHBbIE MOJU(PHUKALUU
KHUCIIOpoJa U cepbl. XUMHUYECKHE CcBoilcTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnueckue M XUMHUYecKHe CBOMCTBA. OKCHIBI cepbl KaK IpPeACTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3UUYECKUE M XMMHUYECKHE CBOWCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKHe
peaKmuy, JeXalue B OCHOBE MPOMBIIUICHHOTO Croco0a IMOydeHHsl CepHOU
kucnotel. [Ipumenenune. Conm cepHON KHUCIIOTBI, KayeCTBEHHAs pEakuus Ha
cynbdar-uon. Haxoxnenue cepbl U e€ coeMHEHUI B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKpY’Kalollel cpellbl COCAMHEHUSMH Cepbl (KMCIOTHBIE IOXH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPeA0TBPAIICHHUS

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPAaHEHUE B IPUPOJE,
¢du3nueckrue U XuMuUeckue cBoiictea. Kpyrosopor a3ora B npupojae. AMMUaK,
ero ¢u3nM4ecKkue M XMMHUYECKHE CBOMICTBA, IojydeHHe W npumeHeHue. Coun
aMMOHUS, MX (u3MYecKMe M  XHMHYECKHE CBOICTBa, IpHUMEHEHHE.
KadecTBeHHast peakiusi Ha MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ MOJydeHue,
¢u3uueckue W XMMHUYECKHE CBOWcTBa (0OIIME Kak MpenCcTaBUTENs Kiacca
KUCIOT U crneun¢pudeckue). Vcnonap3oBaHue HUTPATOB M COJICH aMMOHHUS B
Ka4eCcTBE MHUHEPAJBbHBIX yJ0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Kalollen
Cpellbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amtorponHsie Momudukanuu (ocdopa, puzndeckre U XUMUYECKHE
cBorictBa. Oxcun ¢ochopa(V) um  dochopHas kucnora, (uNIECKue u
XUMHUYECKHE CBOWCTBa, monydeHue. Mcmomnp3oBanue ¢ocharoB B KauecTBe

MUHEPATIBHBIX YI0OpEeHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aToOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHHUA. YI‘JIGPOI[, AJUIOTPOITHBIC
Moau(UKaMy, pacHpOCTpaHEHHWE B MPUPOAE, (U3MUECKHE M XUMHUYECKHe
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
nux (1)I/ISI/IT-I€CKI/IG U XUMHUYCCKUC CBOﬁCTBa, ﬂeﬁCTBHe Ha JKHUBBIC OpPraHU3MBbI,

MOJIYYCHHUEC U IPUMCHCHMUC. OKOJIOTHYECKHE HpO6J’I€MLI, CBA3aHHBIC C OKCUIOM




yraepona(IV); rumnoresa rno0anbHOTO NOTEIUICHUS KIMMATa; IMapHUKOBBIN
abpdexr. VYrompHas kuciota W €€ coid, WX (PU3MYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YeHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, JTWJIEH, AalleTUJIeH, 3TaHOJ, JIHUIEPHH, YKCYCHas
kucinota). X cocraB M xumuueckoe crpoenue. llonstue o Ouomormuecku
BaXHBIX BEILIECTBAaX: XHMpaxX, OeJKax, YyrieBoJaXx — U HX pPOJU B KHU3IHU
yesioBeKka. MarepuanbHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COECIUHEHUN

Kpemumii, ero ¢usmyeckne W XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus: KpeMHus B mpupoze. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemHueBoit kuciore. CHIIMKATHI, UX UCIIOIH30BAHHE B
OBITY, MEAUIIMHE, TPOMBILIUICHHOCTH. BaxkHelme cTpouTeabHble MaTepPHAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGnembr Oe3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCQHHGBHOﬁ KU3HHU

2.8

XUMHUUECKUH HKCHEPUMEHT: H3ydeHHE OOpa3l0oB HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE Ka4E€CTBEHHBIX PEaKUMUWA Ha XJIOPHUJ-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXKAroIlue
¢u3nueckrue U XMMUYECKHUE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpUANIOB); O3HAKOMJICHHE C O0pa3lamMH XJIOpPHUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOMIOAEHHE Tpoliecca
o0yrnuBaHusl caxapa HoJl JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
M3Y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCJIOTHI, IPOBEICHHE
KayeCTBEHHOM peakuud Ha Ccynb(ar-uoH M HAOIIOJEHHWE TIpU3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpHANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX YAOOpPEHMI; TOTyUYeHue, cOOupaHue, paclo3HaBaHue U
W3Y4YECHHE CBOMICTB aMMMAaKa; MPOBEACHHE KAUECTBEHHBIX pEaKIMi Ha HOH
aMmMoHUST W (QochaT-uOH UM U3yUEHHE TPU3HAKOB HUX MPOTEKaHU,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); M3yUYEHUE MOJENEeH KPHUCTANINYECKUX
pemi€Tok anmasa, rpadura, QyuiepeHa; O03HAaKOMJIEHHE C IPOLIECCOM

aﬂcop6u1/m paCTBOpéHHHX BCIICCTB aKTHUBHUPOBAHHBIM yTJ'IéM )51 yCTpOﬁCTBOM



NPOTHBOTa3a; IMOJy4YeHUE, COOMpaHMe, pacllO3HABaHWE W H3YYECHUE CBOWCTB
VIJIEKUCIOro rasa; IpOBeleHHWE KAayeCTBEHHBIX peakluid Ha KapOoHaT- u
CWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHBIX

3a71a4 10 TeMe « Ba)KHeHIIe HeMeTaUIbl U UX COETUHEHUI

3.1

3.2

33

Mertamisl U UX COCIUHCHUA

OO0mrast XapaKTepHCTUKAa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosnoxkenuss B llepuonnueckoir cucrtemMe Xumudeckux dnemeHToB J[.U.
Menpeneesa u crpoeHnst atoMoB. CTpoeHne MeTauioB. Metamnueckas cBA3b U
METAJJIMYECKasi ~ KPUCTaJUIM4ecKass pemerka. OJIEKTPOXUMHUYECKMH  psif

HaIpsKEHUH METAIIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTayioB. OOIIMe crocoObl MOTy4eHUs
MeTayioB. [ToHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUThl UX OT
Koppo3uu. CruiaBsl (CTalb, YyT'yH, AIOPATIOMUHUIN, OpOH3a) U UX IPUMEHEHHE B

6BITy H IIPOMBIIIIJICHHOCTH

[Ilenoynsle MeTauIbL: IMOJNIOKEHHE B Ilepmonmdeckod cUCTEME XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXO0KJIEHUE B IPUPOE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TMIPOKCUBI HaTpus W Kanud. IlpuMeHeHHMe IIEeTOYHBIX METauIoB U HX

COECIUHEHUN

34

3.5

3.6

[llenouno3emMenbHble  METaIbl MarHuii W KajJblIMi:  TOJIOKCHHE B
IIepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; crpoenue
MX aTOMOB; HaxXOXJEHHE B mnpupoae. PuU3NUECKHE M XUMUYECKUE CBOMCTBA
MarHusi U Kajublus. BaxHedime coeauHEHUs KanbIus (OKCHI, THIPOKCHI,

comu). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

Amomunuit: monoxkenue B Ileproaudeckoil CUCTEME XUMHUYECKHX AJIEMEHTOB
M. Menneneesa; cTpoeHHE aToMa; HaxOXAEHUE B mnpupozae. Pusnueckue u
XUMHAYCCKHE CBOMCTBA AFOMUHMS. AM(OTEPHBIC CBOMCTBAa OKCHJIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemenTon J[. M.
MenpeneeBa; CTpoeHHWE aTOMa; HaxOXJeHue B mnpupoae. Duznueckue u
XUMHYECKHUE CBOMCTBa »xene3a. Okcuibl, Tuapokcuabl u conu >kenesa(ll) u

skenesa(lll), ux coctas, cBOMCTBA U MOJTyYEHUE

3.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIABOB,

X (U3MYECKUMU CBOMCTBAMH; H3YyYEHHE PE3ylIbTaTOB KOPPO3HH METAIIJIOB



(BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSI OKCHJA KajdblUsi W HATpus C BOAOHM (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBL;
mpolecca TOpPEHUs IKele3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BHJICOMATEPHAJIOB); MTPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX PEAKIIMH HAa HMOHBI
(MarHmsi, KanpIus, amroMuHusA, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HAOJIO/IEHUE M OMHCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHH MWOHAMH HATPHS,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUEOMATEPHAJIOB);
uccienoBanne aM()POTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS H THAPOKCHUAA
[IMHKA; PEIIeHHE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHelue MeTauibl 1

HUX COCIUHCHUS

XuUMHA U OKpYXKarolas cpena

4.1

4.2

4.3

Hosble MaTepuasibl U TEXHOJIOTMH. BemecTBa U MaTepualbl B IOBCEIHEBHOU
JKU3HU 4elloBeKa. XMMHUA M 340pOBbe. be3omacHoe MCnoap30BaHuE BEHMIECTB U
XUMHUUYECKUX peakiuil B ObiTy. llepBas moMolp npu XMMHUYECKHUX OXKOTax M

OTPaBJICHHUAX

OCHOBBI ~ DKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxaroriei cpensl [1/IK. Pons XxuMuu B pemieHU# SKOJIOTHUECKUX MPoOIeMm.
[IpuposnHblE WCTOYHUKHU YTIIEBONOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEQPTh),
MPOAYKTHI UX MEpepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUUYECKUH IKCIIEPUMEHT: U3y4YeHHEe 00paslioB MaTepUaioB (CTEKJIO, CIIaBbl

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsieMOro
TpedoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
MPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe ®PI'OC

IIpencraBnenue:

O TI03HAaBa€MOCTH SBJICHUHA NPUPOJAbI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHUMMYECKOW HayKHM Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyabTYpbl U MPaKTHYECKOU
NESITENbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBA;

IIOHUMAaHHUEC MECTAa XUMUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

0 HAaYUYHBIX MCTOAAX IMO3HAHUWA, B TOM YHUCJIC DKCIICPUMCHTAJBHBIX U
TCOPCTUUCCKUX MECTOAAaxX HCCICAOBAHUA BCIICCTB U HUIYUYCHHA
XHUMHUYCCKUX peaKqu/I; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHOM IeATeTbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMECHHBIMU TEXHOJIOTHSIMHM, OCHOBAaHHBIMH HAa JOCTH)KEHHSX
XMMHAYECKOH HAyKH, YTO TO3BOJHUT OOYYaIOIIMMCS pPaccMaTpHBaTh
XMMHUIO Kak cepy cBoelt Oynymieil npodeccuoHalbHOM NesITeIbHOCTH
W ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH KaK NMPOGWIBHOTO MpeaMeTa

MIpH TIePEeX0/ie Ha YPOBEHb CPEAHETO 0011Iero 00pa3oBaHus

Bnagenne cucreMoil XMMHUYECKHX 3HAHUU U YMCHHEC IIPUMCHSATDH

CUCTEMY XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKIIIOYACT:

BaKHEHUIINE XUMHWYECKHE TIOHATHSI: XHUMHYCCKUU JJIEMEHT, aToM,
MOJIEKYJIA, BELIECTBO, NPOCTOE U CIJIOKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHAas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemaHsisi), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKUUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TerioBo 3¢ (eKT peakuuu, 5K30- U
SHJIOTEPMHUUYECKHE PEAKLMHU, PacTBOpP, MaccoBas IO XUMHYECKOTO
3JIEMEHTA B COCAMHEHUH, MAcCOBasl 10JI U MPOLEHTHAs: KOHUEHTpaLus

BCIICCTBA B paCTBOPEC, AAPO aroMa, BJIeKTpOHH]EJﬁ cIion aToMa, aTOMHas



opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCJICHUS,
XMMHYECKasl CBSI3b, AIEKTPOOTPUIIATETbHOCTD, TOJISIPHAs M HETIOJSIpHAst
KOBAJICHTHAast ~ CBf3b, HMOHHAs  CBs3b, METAUIMYECKas  CBS3b,
KpHCTaJUIMYecKass pemeérka (aroMHas, HWOHHAas, MeTaJuIn4ecKas,
MOJICKYIISIpHAsl), MOH, KaTHOH, aHHWOH, DJIEKTPOJIHUT M HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT ~ JTUCCOLMAIMS, pPEaKMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENIh |
BOCCTAHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE,  3JIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKlvy,
CKOPOCTh XMMHYECKOW peakuuu, Karanuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABBI

2.2

23

3.1

OCHOBOIIOJIArallIfe 3aKOHbl XHMHH: 3aKOH COXpPAaHEHUSI MaccChl,
nepuoanyeckui 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSHCTBA

CoCTaBa, 3aKOH ABora;[po

TEOPUH  XUMHUH: aTOMHO-MOJICKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJUTHYECKON JUCCOIHAITIT
Brnangenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH

YMEHHE MPaBUIIBHO UCIIOIh30BaTh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM umucie MHUHEpaJbHBIE YIOOpPEHMS, METAaUIbl M CIUIaBHI,
HPOJIYKTHl TepepabOTKN TNPHPOIHBIX HMCTOYHHUKOB YIJIEBOJIOPOIOB
(yros, mpupoaHoOro rasa, He(TH) B OBITY, CEILCKOM XO3AHCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJlOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIIOBEKA M OKPYKAIOUIYIO

NPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCIPUPOBATL XHUMHUUCCKHUC 3HAHUA CO 3HAHUAMH OPYTrUX

y4eOHBIX MPEIMETOB

33

34

HAJIMYUE OMbITa PabOTHl C Pa3TMYHBIMH MCTOYHHUKAMH WH(OpMAIUN
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OIICHHBATh WH(MOpPMAIMIO O BEIIECTBAX, HX
MpeBpalleHUsIX W NPAaKTUYECKOM MPUMEHEHHUH U yMEHHe

HCIOJIb30BaTh €€ JIIs pelleHHs yueOHO-1103HaBaTEIbHbIX 33134

BJIaI[eHI/Ie OCHOBaMH ITOHATHUMHOTO afnrmnapara M CHMBOJIMYCCKOTO

A3bIKaA XMMHH OJI1 COCTaBJICHUA (bOpMy.]'I HCOPraHN4Y€CKUX BCHICCTB,



YPaBHEHUN  XMMHYECKMX  pPEaKUUH; OCHOBAMM  XUMHUYECKOH
HomeHknatypsl (IUPAC u TpuBHanbHOi)
YMmenue oOBSACHATH CBSI3b MOJIOKEHUs 3neMeHTa B [lepuonnueckoii

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsia sAapa, oOIee Yucio
3JIEKTPOHOB), PACHPEIEICHUEM 3JIEKTPOHOB IO SHEPreTUUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUS U KaJIbIIHS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBICHUMOCTH CBOHCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aTtoma, JIEKTPOOTPUIIATENIBHOCTD),

6 MPOCTBIX W CJOXKHBIX BELIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
Ilepuognueckoit cucreMe (B MalblX MEpPUOAAX M TJIABHBIX
MOArpyNIax) v 3J€KTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue kinaccuuuupoBaTh:

7.1 XUMUYECKUE FTIEMEHThI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

g1 BAJICHTHOCTh U CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, 3aps]l

' HOHa

g2 BUJT XMUMHUYECKON CBSI3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B

. COEIMHEHMSIX

8.3 XapakTep cpeibl B BOJAHBIX PACTBOpax BEUIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepus3oBath GU3MUECKUE U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJN, TrpaduT, aamas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPHUM, Kalul, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THUIPOKCHUIbI

92 metamioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (Il u

. II0), oxcuaer yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTucCTas, a30THasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIIOTA U X COJIH)

9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE M1 HOHHBIC YPaBHEHUs pEaKLui, B

10
TOM YUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XMUMHUYECKHE CBOWMCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MEXI1Y HUMU
11 YMeHnue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
' MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM T'a30B
114 [0 YpaBHEHUSM XHMMHYECKUX PEaKUUd M HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00bEM M MacCy PEareHTOB WU MPOTYKTOB PEaKIIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TMO3HaHHWS (HAOIIOACHHE,
121 H3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU H3yUYECHUH BEIIESCTB U
' XUMUYECKUX SIBJICHUW; yMEeHHE cQopMynupoBaTh MpodiemMy U
MPEJIOKUTH MMYTH €€ pEeIIeHuUs
172 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYAON U TabopaTOpHBIM 000pyI0BaHUEM
MpaBUJIaMy OE30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIh3YEMbIMU
B TIOBCETHEBHOM >KM3HH, MPaBUIaMH MOBEACHUS B LEISIX cOepesKeHuUs
193 3J0POBbSl U OKPYXKAIOLIEW MPUPOAHON Cpeapl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHS Ha >KUBBIE OPraHU3MbBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
3 Hannune nmpakTHuecKUX HaBBIKOB TUIAHUPOBAHHUS U OCYIIECTBIICHUS
CJIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I'-IeCKI/IMI/I n XUMHWYECKUMU SABJICHUSMU, OIIBITHI,



13.2

13.3

134

13.5

13.6

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUECKUX PEaAKIINI
u3yudeHue crnocoOoB pa3aeseHus cMecen

MOJIY4YCHHUEC KHUCIOpOoAa W H3YUCHHUC C€TO CBOﬁCTB; IMOJIYYCHHUC
BOAOPOAa U M3YUYCHUC €TI0 CBOﬁCTB; IMOJIYYCHHEC YIJICKHUCJIOTO r'a3da U

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE pAcCTBOPOB C ONPENEIEHHONM MAaccoBOM JoJsien

PacTBOPEHHOTO BEIIECTBA

IIPUMEHEHNE HHMKAaTOPOB (Jrakmyca, METHJIOpAaHkKa u
¢benondranenna) ans omnpeAeNeHUS XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIoUel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKHMX BEIIECTB
Pa3NUYHBIX KJIACCOB; M3yYCHHUE B3aUMOICUCTBHS KHUCIOT C METaJlIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPHUMBIX OCHOBAaHUM;
BBITECHEHHE OJIHOTO MeTajyla JApPYTMM W3  pacTBOpa  COJIH;
ucclenoBaHie aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB aTIOMUHUS U

MUHKA

13.7

13.8

14

14.1

pelIeHre YKCIEePUMEHTANIBHBIX 3a7a4 Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX COEIMHEHUI ) «DNEKTpOIUTHYECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHSY,

«Baxkneiye MeTaIbl M UX COCTUHEHUS

XMUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUs peakIii MOHHOrO OOMEHa; KAaueCTBEHHbIC PEakluu Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI: XJOPUA-, OPOMHI-,
uomuna-, cymnbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
TMJPOKCHU/I-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJbLusi, aJIFOMUHUS,

xenesa (2+) u xkenesa (3+), meau (2+), HUHKA
Ymenue:

NpEACTAaBJIATL PE3YJIbTAaTbl SKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCAJIbLHO HaG.HIO,Z[aeMI:IMI/I XUMHNYCCKUMU
ABJICHUAMHU U MIpoHeCCcaMu, MPOUCXOAAIINMHA B MaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB



IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HCpBOHa‘-IaJ'IBHBIC XUMHUYCCKUC ITOHATHA

UucTteie BemecTBa 1 cMecu. CiocoObl pasjienieHus cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckrue 3aeMeHThl. CHMBOJIBI XHMHYECKHX

9JICMCHTOB. HpOCTI)Ie " CJIIOKHBIC BEUICCTBA.

1.3

1.4

1.5

1.6

Xumnueckass (opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB.

Crenenb OKUCIEHUS

3aKOH IOCTOSHCTBAa cocTaBa BeniecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJEKYJSIpHAas Macca. MaccoBas J0JII XHUMHYECKOTO
3JIEMEHTA B COETMHEHUH

KomnyecTBo BemectBa. Monbk. Monspras Macca. MoJiipHbIiE 00bEM ra3oB.
B3anmoCBs3b KOJIMYECTBA, MACCHI M YHUCIIA CTPYKTYPHBIX €MHULL BELIECTBA
DU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHUUYECKas peakuus U €€ MpU3HaKU.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IO,I[I/I‘ICCKaH CUCTEMA XUMHWYCCKHUX J3JICMCHTOB

J.1. MenaeneeBa. CTpoeHrue aTOMOB

2.1

2.2

2.3

3.1

[lepunoanueckuii 3akoH. Ilepuonuyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
.. Menneneesa. Ileproael n rpynnsl. @U3NYECKU CMBICHT MOPSIAKOBOTO

HOMEpa, HOMEPOB NEpPHUOa U IPYMIbI JJIEMEHTA

Crpoenue atromoB. CoctaB aromMHbIX saep. M3oTonbl. DnexkTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aToMOB NepBbIX 20 XHMHUYECKUX 3IIEMEHTOB

[Tepuonnueckon cucremsl JI.1. Menaeneesa

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TPEX IIEPUOJIOB, KaJIus, KaJIbLIVS (panuyca aTOMOB,
AEKTPOOTPULIATEIBLHOCTH, METANINYECKMX U HEMETAJUINYECKUX CBOMCTB) U
WX COCQUHEHWH B COOTBETCTBMM C IIOJIO)KEHHUEM  DJIEMEHTOB B

HepHOHquCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB
CTpOGHI/Ie BCIICCTBA

Xumunyeckass cBs3b. KoBajeHTHas (mosisipHas U HENOJSpHAasi) CBA3b.

DIEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JIEMEHTOB. VIOHHas  CBS3b.



3.2

Mertannuyeckas CBI3b

Tunsl KpHUcTaIMYeCKUX pEmETOK (aTOMHas, HMOHHAs, MeTaiu4ecKasi),
3aBUCHMOCThH CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMUECKON PEIIETKU U BUAA

XUMHUYECKON CBI3U

4.1

Baxwueiine NpEACTABUTCIIM HCOPIraHUYCCKUX BCIICCTB. Hemerannel u ux

COCOAMHCHNA. Mertamisl 1 uX COCIMHCHUA

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKUX COCIMHEHUH: OKCHUIOB
(comeobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amdoTepHsbIe) u
HEeCcoJeo0pa3yolre; OCHOBaHWH (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCJIOT (KHCIOPOJCOACpKAIIMEe H OCCKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

du3nyeckue W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

4.4

4.5

4.6

4.7

@U3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HaATpUS, KaJusl, MarHusi M KaJbIus, ATIOMUHUS,  JKeJesa.
DJIEKTPOXUMHUYECKUH Psijl HAIIPSYKEHU METaJllIoB

@u3nYecKue W  XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEIUHEHHI
HEMETAJUIOB: XJIOPOBOAOPOA, CEPOBOIOPOAA, AaMMHUAKA

dusnyeckre ¥ XUMHYECKUE CBOMCTBA OKCHUIIOB HeMeTauioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemausa(IV).
[TonydyeHue OKCUI0B HEMETAILIIOB

Xummueckue cBoicTBa okcuaoB: MeTaioB [IA—IIIA rpymm, nunka, meau(Il) u
xenesa(ll, II). [Tonydyenne okCUAOB METAILIIOB

XVUMUYECKUE CBOHCTBA OCHOBaHMNW M aM(OTEPHBIX THUAPOKCUIOB (HA
npuMepe TUIPOKCUIOB allFOMHUHUS, *Kele3a, HuHKa). [lonyyenne ocHoBaHMi

U aM(pOTEPHBIX TUAPOKCUIIOB

4.8

4.9

4.10

4.11

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM, (pochopHO#, KpeMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBONCTBA KOHLEHTPUPOBAHHON CepHOU U
a30THOM KUCHOT. [Tonmyuenue kucinot

OO0mure xuMHUYECKUe CBOMCTBA cpelHuX coneil. [lomyuenue comneit
[Tomyuenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJa, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH.



4.12

5.1

5.2

5.3

54

5.5

O6111e cocoObl MOTyYeHUs METAJUIOB
[eHeTHYeCKast CBSI3b MEK/TY KITaCCaMH HEOPTaHUYECKHX COCAMHCHUIM
XHUMUUECKUE PEaAKIHN

Krnaccudukanus XMuMHYEeCKHX PEeaKIUil MO pa3IMyHbIM MPU3HAKAM: 110 YHCITY
¥ COCTaBY YYaCTBYIONIUX B PEAKIMH BEIICCTB, MO TEIUIOBOMY 3P QeKTy, 10
W3MEHEHHIO CTeIICHEH OKHCIICHUS XUMHUYECKUX 3JIEMECHTOB

TennoBol 3h(dEKT XUMHUUYECKOW PEaKIUHU, TEPMOXUMHUUYECKHE YpaBHEHUSI.
DK30- ¥ 3HJIOTEPMHUUECKHUE peakuu. TepMOXUMHUYECKHE YPaBHEHUS
OKHUCITNTEIIFHOBOCCTAHOBHUTEIIbHEIC peaKkiuu. OxuciuTeln n
BoccTaHoBuTeNU. [Ipoliecchl OKMCIEHHUS MU BOCCTAHOBJICHUS. DJIEKTPOHHBIMN
OaslaHC OKHCIUTEIILHOBOCCTAHOBUTEBHON peaKinu

Teopuss  BIEKTPOJUTUYECKONW  AUCCOLIMAIMU. Kartnonsi, aHHMOHBI.
DIEKTPOIUTHI U HEANEKTPOIUTHL. CHIIbHBIC U Ci1a0ble JIeKTpOoauThl. CTeneHb
JTMCCOIAIIAN

Peakiiun noHHOro oOMeHa. Y cnoBusi MPOTEKaHUs Peakuii HOHHOTO OOMEHa,
MIOJTHBIE M COKpPAIIEHHbIC HOHHbBIC YPAaBHEHUS PEaKIUi

XHUMHMS M OKpYyXKarolas cpeia

6.1

6.2

BemecrBa 1 marepuanbl B IIOBCEJHEBHOM JKHM3HM 4YelIOBeKa. besomacHoe
UCIIOJIb30BAaHUE BELIECTB U XUMHUYECKUX PEAKIMH B J1aOOpaToOpuu U OBITY.

HepBas[ IMoOMOIIb IMPU XUMHYCCKUX OXKOraX U OTPABJICHUAX

XUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeapl (KUCIOTHBIE OXKIIH,
3arpsi3HEHUE MOYBBI, BO3AYyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEeIOTBPALICHHS
[IpenenbHas nomyctumasi koHueHntpanusi Bemects (ITK). Ponp xumuu B
pelIeHUN DKOJIOTHYECKUX TpodsieM. YCWIeHHe IapHUKOBOro 3¢dekTa,

PaspymiecHue 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEeMHHS U UX COSTMHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM X03siiicTBe. IIprMeHeHHe
METaJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMHHHUNA, OpoH3a) B OBITY U
IPOMBIIUICHHOCTH WX coenuHeHui. [loHsATHE O KOppO3UHM METaUIOoB,

OCHOBHEBIE CIIOCOOBI 3allIUTHI UX OT KOPPO3UUn

6.4

[IpupoaHble MCTOYHHUKH YTIIEBOAOPOAOB (Yroiib, MPHPOIHBINA Tra3, HEDTH),

MIPOJIYKTHI MX TepepaboTku (OEH3UH), UX POJIh B OBITY M MPOMBIIIIICHHOCTH

6.5

HepBOHaanBHBIC MOHATHS 00 OPraHM4CCKrX BCIICCTBAX KaK O COCAMHCHHAX

yrjepoaa (MCTaH, OTaH, OTWJICH, AUCTHUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasd



7.1
7.2
7.3

KI/ICJ'IOTa). [lonsaTHEe O OHOIOTMYECKH BaXKHBIX BCHICCTBAX: KHpPAX,

YIJI€BOAAX — M UX POJIH B )KM3HU Y€JIOBEKA
Pacuérnr:

1o ¢hopMysaM XUMHUYECKUX COSTUHEHUHN

Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOpE

M0 XUMHYCCKUM YPaBHCHUAM

Oelkax,



