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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XMMHH Ha ypOBHE OCHOBHOI'O 00111er0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUH K pe3yibTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl
OCHOBHOTO o0miero oobpaszoBanus, mpeactaBieHHbx B PI'OC OO0, a Takxke Ha
OCHOBe (enepanbHON pabodeil MmporpamMmbl BOCIHTAHUS M C YYETOM KOHIICTIUU
MperoJilaBaHus y4eOHOro mpeaMera «XUMHUS» B 00pa30BaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepaunu.

[Iporpamma no xumuu paspaboTaHa C IEJIbI0 OKa3aHHUs METOJMYECKON MOMOIIH
YUHUTEII0 B CO3/IaHUH pabodeit mporpaMmbl 1o yueOHOMY TIPEAMETY.

[IporpamMma 1o XMMUU J1a€T MPEJICTABICHHUE O IEAX, OOIIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS W  Pa3BUTUA  OOy4YalOUIMXCS  CpeACTBaMU  y4eOHOro mpeamera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEAMETHOE  COoJepKaHue,  MpeAyCMaTpUBaET
pacnpeiesieHue ero 1o Kjiaccam U CTPYKTYPUPOBAaHUE MO pa3enaM U TeMaM MPorpaMMbl
0 XHMHH, ONpEIACIICT KOJWYCCTBCHHbIE W KAYCCTBCHHBIC XapaKTCPUCTUKHU
COJICpKaHMsI, PEKOMEHIYEMYIO IIOCJIeI0BATEILHOCTh HU3YYEHUS] XUMHH C Y4EeTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro mpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW O0YyYaroluXxcs, ONpeessieT BO3MOXKHOCTH TpeaMeTa Js
peanuzanuu TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
OporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3ynbTaTaM 00y4eHHUs] XMMUU Ha YPOBHE 1eJIel n3yUueHus IpeIMeTa 1 OCHOBHBIX BHJIOB
y4e0HO-TI03HABATENBHOW JIEATEIBHOCTH OO0Yy4Yalomerocsi MO OCBOCHHUIO y4eOHOTO
COJIepKaHusI.

3HaHME€ XUMHUM CIY)KHUT OCHOBOM s (OPMHUPOBAHUS  MHUPOBO33PEHUS
00y4aromierocsi, ero MpeACTaBICHUd 0 MaTePUATbHOM EAMHCTBE MHpPA, BAXXHYIO POJIb
urparot (GopMupyeMble XMMHUEH MPEACTABICHHUS O B3aUMOINPEBPAIICHUSX SHEPTHH U
00 DBOJIIOIIMK BEIIECTB B NPUPOJC, O IYTAX PEHICHUS TJI00AIBHBIX MPpobdiieM
YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPbEBOM, JHEPr€THYECKOM, MMHUIIECBOMN U
AKOJIOTHYECKOM 0€30MacHOCTH, MPOOIJIeM 31paBOOXPAHEHHUS.

N3yuenue xumunu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH ISl caMOpa3BUTHUS U (HOPMUPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QYHKITMOHAIBHON TPaMOTHOCTH;



BHOCUT BKJaJ B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  HaBBIKOB  MX  CaMOCTOSITEIbHOM  y4eOHOM  JesTEeIbHOCTH,
AKCHEPUMEHTAIBHBIX UM  HCCIEIOBATENIbCKUX  YMEHUH,  HEOOXOJUMBIX  Kak B
MMOBCEIHEBHOM XKU3HU, TaK U B MPOGECCHOHAIBHOM ESATEIbHOCTH;

3HAKOMUT CO CIIeNU(PUKON HAYUHOTO MBIIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia HAa E€IUHCTBO MPHUPOJBI U YEIIOBEKAa, SIBISETCS OTBETCTBEHHBIM 3TalioM B
(OopMHUpPOBAaHUHU E€CTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4aIOUINXCS;

croco0CcTBYeT (hOPMUPOBAHUIO IEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-HAYUYHBIM
3HAHUSIM, K MPUPOJIEC, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B DKOJOTHYECKOE O0Opa3oBaHUE
00yJaronuxcsi.

JlaHHble HampaBlieHHs] B OOYYEHUUM XUMHHM OOECIEYMBAIOTCS CreluduKoi
cojiep>kaHusi y4eOHOT0 TIpeIMETa, KOTOPBIM SBIISETCS MEIaroruuecKy alalTUPOBAaHHBIM
OTpa)kKeHHEeM 0a30BOM HAyKH XMMHUH Ha OTMPEICICHHOM 3Tare €€ Pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHUCTEMbI TIEPBOHAYAIBHBIX TOHSATUNA XWMHUH, OCHOB
HEOPTraHUYECKON XUMUMU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHUH OpPraHUYECKOU
XUMUHU.

CtpykTypa colepxaHus MpOrpaMMbl IO XUMHH CHOpPMHUPOBaHA Ha OCHOBE
CHUCTEMHOI0 MOJAX0/a K €€ u3ydeHuto. ConepkaHue CKIIabIBa€TCs U3 CUCTEMBI TOHATHM
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMUYecKoil peakiuu. O0e
ATU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbI M0 MPUHIIMIY TOCJIEI0BATEIIBHOTO Pa3BUTHUSA
3HAaHUN HA OCHOBE TEOPETUUECKUX MPEACTABIECHUN pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona [.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOEHHUH aTOMa U XUMHYECKOH CBSI3U;

IpeCTaBIeHUH 00 SIEKTPOIUTUYECKON TUCCOLUAIIUN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOIYYEHHBIX U
OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIJIEIOBATEIBHO OT OJHOTO YPOBHS K APYromy,
BBITIONHSAA ~ (PYHKIIMU OOBSCHEHHS W TPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U MOIYYEHUSI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMBbI 10 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHHUS O
XUMHUYECKOU COCTABIISAIOLIECH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOBI,
LIEHHOCTHOI'O OTHOIIIEHUS! K HAYYHOMY 3HaHHUIO U METOJjaM MM03HaHUs B Hayke. M3yueHue
XAMHH POUCXOINT C MPUBIICYCHUEM 3HAHUH U3 paHee U3yYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromut Mup», «buomorus. 5—7 kinacce» u «du3uka. 7 Kiaccey.

[Tpy m3ydeHUN XUMUHU MPOUCXOAHUT (POPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOMU
HayKl Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUYECKON esITEeIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3ajada y4eOHOTO
npeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMbl XUMHYECKUX 3HAHUM — Ba)KHEUIIMX
(aKkToOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHUU, AOCTYMHBIX 00O0OIIECHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blka HAyKW, B MPUOOLIEHUH K HAYYHBIM METO/JaM



MO3HAHUS TPU W3YYCHUHM BEIICCTB W XUMHYECKHX peaknuii, B (GOpMUpPOBaAHUU U
pPa3BUTUU TO3HABATENBHBIX YMEHHHA M MX NPUMEHEHUH B y4eOHO-TIO3HABATENBbHOU U
y4eOHO-HCCIIEI0BATENBCKOM AESITEIbHOCTH, OCBOCHHUHU MPaBUi 0€30MaCHOr0 00palIeHUs
C BEIIIECTBAMU B TIOBCETHEBHOM KU3HHU.

[Ipy u3yyeHHUM XMMHHM Ha YpPOBHE OCHOBHOTO OOILIEro 0O0pa3oBaHUs Ba)XHOE
3Ha4YeHHE MPUOOPETN TaKUe I, KaK:

dopmupoBanue MHTEIUICKTYaTbHO pa3BUTOMU JMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CaAMOCTOSITEIIbBHOMY TIPUHSATHIO PpEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

HaNpaBJICHHOCTh OOyUYEHUS HAa CHUCTEMAaTHUECKOE MPHUOOIICHHE O0yJaromuxcs K
CaMOCTOSITETTFHOM TO3HABATENIbHON JIEATEIHHOCTH, HAyYHBIM METOJaM TIO3HAHMSA,
(GOpPMUPYIOIIIM MOTHUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

o0ecrniedeHne yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YJaIOIUMHUCS OIBITA
pa3HOOOpa3HOW NIEeATENHHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KIFOYCBBIX HABBIKOB
(KJTFOUEBBIX KOMIIETCHIIHI), IMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJIsI PA3IMYHBIX BUIOB
TeSITeTbHOCTH;

dopmupoBanue 001IeH PyHKIIMOHATEHON U €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM YHCIIE YMEHUN OOBSICHATh M OIICHUBATH SBICHUS OKPYKAIOIIETO0 MUPA, UCIOIB3YS
3HaHMSI W ONBIT, MOJIYYCHHBIE MPU W3YYECHUU XUMHUH, MPUMEHSATH UX MPHU pElICHUU
npo0JieM B OBCETHEBHOM KU3HU U TPYJOBOH JESTEILHOCTH;

dopMupoBanue y o0OyYarONIMXCs TYMAaHUCTUYECKHUX OTHOIIEHUM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKM HSKOJOTMYECKH IEJIECO00Pa3HOTOo
MOBE/ICHUSI B OBITY U TPYJIOBOM NIEATETLHOCTH B IEISIX COXPAHEHHS] CBOETO 3I0POBBS
Y OKPYKaroIEH IPUPOJHOU CPEIBIL;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K  CaMOKOHTPOJIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TTPOGUIIS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHs.

OO61iee 4YUCIO YacoB, PEKOMEHIOBAHHBIX JIS M3y4deHUs XUMHUH, — 136 4acos:
B 8 Ki1acce — 68 yacoB (2 yaca B Hellento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
8 KIJACC

IIepBoHayanbHBbIC XMMHYECKHE OHATUSA

[Ipenmer xumuu. Ponp XUMuK B )KU3HU YeJIOBEKa. XMMUS B CUCTEME HayK. Tena u
BenecTBa. GU3NUECKHUE CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Beniect. [lonsTue o
METOJIaX MO3HaHUA B XUMUU. YHCThIe BemecTBa U cMecu. CriocoObl pa3/iesieHus] CMECeH.

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHUE 3IEMEHTHI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThie U CI0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas dopmyna. BaleHTHOCTP aTOMOB XMUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHoOcHTenbHass aTtoMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUMU.

KommuecTBo BeniectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMYECTBA, MACChI
U 4Yucja CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuersl mo QopMmyiaM XUMHYECKUX
COECIUHCHUH.

DuU3NYECKUE U XUMUYECKUE SIBIICHUSI. XUMHUUECKAsl PEeaKklUs U €€ MPU3HaAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKHEe ypaBHeHus. Knaccupukanus XuMHUECKUX
peakiuii (CoOeTMHEHUS, Pa3JIOKEHHUs, 3aMEeILICHHs], OOMEHa).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOM TIOCYJOM, TMpaBuiaMu paboTel B JabopaTopuu
U TIpueMaMH oOpaileHus ¢ J1abopaTopHbIM 00OpYTOBAaHHWEM, M3YYEHHE M OIMCaHUE
¢u3nyuecknx CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIIOJEeHUE (PUINUECKUX
(nnaBneHue BOCKa, TassHUE JIbJa, paCTUpaHUE caxapa B CTYIIKe, KUTIEHUE U KOHAeHC AU
BOABI) W XUMHYECKHX (TOpEHUE CBE€UYM, IMPOKAJIMBAHHE MEJHOM MPOBOJIOKH,
B3aMMOJICHICTBHE Mejla C KHCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONHCAHHWE IMPU3HAKOB
NPOTEKAHUS XUMHMYECKMX peakuuil (pas3joXeHHUe caxapa, B3aHWMOJICHCTBUE CEpHOM
KHACTIOTBI C XJOpuaoM Oapusi, pasznoxkenue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE XKene3a ¢ pacTBopoM coiu meau (I1), u3ydeHue crmocoOoB pasaeiieHus
cMecedd (Cc TIOMOIBI0O MarHuTa, (UIBTpOBaHHWE, BHIAPUBAHUE, JUCTHILIISAINUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJM, HAOIIOJEHUE W OMHCAHHE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl,
CO3JIaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx —cmeck razos. Coctas Bo3ayxa. Kucioposa — 3;€eMeHT 1 TpOCTOe BELECTBO.
Haxoxnenue kucimopoma B mpupojie, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peakiiuu
ropenusi). Oxcunpl. [lpumenenne kuciopona. CrnocoObl MOMYYEHHUS] KUCIOPOJa
B sabopaTopur U mOpoMblnuieHHOCTH. KpyroBopot kuciopoma B mnpupoae. O30H —
aJuIo0TpoInHas MOAU(DUKALIKS KUCTOPOIa.



TemnoBoit 3 (PeKT XMMUUECKON peakuu, TEPMOXUMUYECKUE YPAaBHEHHUS, 3K30- U
SHJIOTEPMHUYECKHE PeaKMU. TOMIMBO: Yroib U METaH. 3arpa3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO A PeKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxkaeHue Bomopoaa B MPHUPOE,
bu3nMYecKrue U XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHust. KucioTel u
COJIH.

MoutsipHblil 00beM ra3oB. PacueTsl 1o XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoricTsa BoAbl. Bona kak pactBopurens. PactBopsl. HacsllieHHble U
HEHACBIIIEHHBIE pACTBOPBI. PACTBOPUMOCTS BEIECTB B BOJI€. MaccoBas J0Jisl BEIIECTBA B
pactBope. XUMHUUYECKUE CBOMCTBa BOAbL. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B
KU3HU YesioBeka. KpyroBopoT BOJIbI B IpUPOJE. 3arpsi3sHEHUE NPUPOIHbIX BoJI. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccuduxanus Heopranudeckux coeauHeHudd. Oxcunpl.  Knaccudukarms
OKCHJIOB: coJyieobpazyromue (OCHOBHBIE, KHUCJIOTHBIE, amdortepHbie) U
HecosieoOpasyrrue. HomeHnknatypa okcumgoB. OuU3ndeckre U XUMUUYECKUE CBOMCTBA
okcu10B. [lonydyenue okcuaos.

OcHoBanus. Knaccudukaruss OCHOBaHMI: IIEJI0YM U HEPACTBOPUMBIE OCHOBaHMSI.
Homenkmarypa ocHoBanuii. @Duznyeckue W XUMHUYECKHUE CBOMCTBA OCHOBAHMHM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Kmaccudukamus kucnor. Homenknatypa kucior. Dusznueckue
Y XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTainoB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenkiatypa cosnei.

du3nueckue U XUMHUYECKUE CBOWCTBA cosel. llomydeHue conen.

I'enernueckas CB3b MEXY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuti sKcnepumenm:

KaueCTBEHHOE OIPENEICHUE COJAEpKaHUs KHUCIOpoAa B BO3[YyXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE W HU3YYEHHUE CBOMCTB  KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BEUIECTB C KUCIOPOAOM M YCJIOBHS BO3ZHUKHOBEHUS U MPEKPAILCHUS
ropeHusi (moxkapa), O3HaKOMJIEHHE C oOpas3llaMu OKCHJIOB M OMHCAHUE HX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, pAclO3HABAaHUE M HM3YUYEHHUE CBOMCTB BOAOpOJa (FOpEHHE),
B3auMojiciictBue Bojopona ¢ okcuaoM wmead (II) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEMIECTB KOJWYSCTBOM |  MOJb,
uccie0BaHue O0COOCHHOCTEM pPacTBOPEHHS] BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MaCCOBOU JJOJIEN pACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBHUE BOABI C METaIaMU (HATPUEM U KaJIbLIMEM ) (BO3MOXHO UCIOJIb30BAHHE
BUJICOMATEPUAIIOB), HCCIEAOBaHNE OOpPA3I0B HEOPTaHMYECKUX BEIMIECTB Pa3TUYHBIX
KJIacCOB, HAOJIIOJICHUE M3MEHEHUS OKpPAaCKU HHIUKATOPOB B PacTBOpaxX KHUCIOT
W IeJI0YeH, n3ydenue B3aumoieicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIIOTHI,
KHUCJIOT C METAJIJIaMH, PEAKIIMK HENTpaIU3aliy, IOJTyYeHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJla JIPYTMM W3 pacTBOpa COJIM, PELICHUE



JKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaHedlme KiacChl HEOPraHUYECKUX
COEIMHEHUI .

Iepuoanuyeckuii 3akoH u Ilepuoanyeckasi cucreMa xumu4yeckux jiemenros /[ H.
MenaesneeBa. CrtpoeHue aroMoB. XHMHYECKast CBA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIC PeAKIUN

[lepBble MONMBITKN KiIacCUpUKAIIUU XUMUYECKUX dJIeMeHTOB. [loHsATHE O Tpymnmax
CXOJTHBIX JIEMEHTOB (ILIEIOYHBIC U IIETIOYHO3EMENIbHbIE METAILIbI, TaJIOT€HbI, HHEPTHBIC
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCUABI U THIPOKCUBI.

[Tepuonnueckuit 3akoH. llepuomnyeckas cucremMa XUMHYECKHUX 3yeMeHTOB J[.U.
MenneneeBa. Koporkonepuonnas wu jiauHHOnepuogHas (opmer [lepuoandeckoi
cucteMbl xumuueckux aneMmeHToB .M. Menpneneesa. Ilepronasl u rpyrnmnsl. Pu3zndecKkui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX sAnep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YE€K aTOMOB MEpBbIX 20 XMMUYECKUX deMeHTOB [lepuonnueckoit
cucrembl JI.WI. MenaeneeBa. XapakKTepuUCTUKa XUMHUUYECKOrO JJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme [[.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUs pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO TpylnaM M MepuojaaM. 3HAUYCHUE
Ilepuonnueckoro 3axkoHa u IlepruoanYeCcKOW CUCTEMBI XUMHUUYECKHUX DJIEMEHTOB JUIA
pa3BUTHs HayKu U nipaktuku. J[.1. MeHnneneeB — ydeHblid U TpaXIaHuH.

Xumuueckas cBsa3b. KoBajieHTHass (TOJIApHAsT W HEMOJSpHasi)  CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenp oxucieHus. OKUCIUTEIbHOBOCCTAHOBHUTENbHBIE peakiuu. [Iponecchbl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuti 5Kkcnepumenm:

U3y4YeHHE OO0pa3oB BEHIECTB METAUIOB W HEMETAUIOB, B3aMMOJECHCTBHE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaklMil (FrOpeHue,
peaKIu pa3joKeHUs, COEAUHEHNUS).

Meocnpeomemmuvie césa3u

Peanuzanusa MeXNpeIMETHBIX CBSI3€ NpH H3yYEHUHM XHUMUU B 8§ Kiacce
OCYIIECTBIISIETCS UepPE3 UCIIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK
U TIOHSTHUH, SIBISIOMIMXCS CHCTEMHBIMU ISl OTACNIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKJIA.

OO0uue ecTecTBEHHO-HAYYHbIC MOHSTHUS: HAYYHbIN (PaKT, TUIOTE3a, TEOPHUS], 3aKOH,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TEePUOAUIHOCTh, HAOIIOJEHNE, JKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsil, BELIECTBO, TEJI0, OO0bEM,
arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (pu3nueckue BEIMYMHBI, €IUHUIIBI U3MEPEHUs,
KOCMOC, IJIaHEeThI, 3Be3/bl, COJHIIE.



buonorus: poTocunTes, Apixanue, buochepa.
I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecCKasi peakuus

Ilepuonnueckuin 3akoH. llepuoamueckas cucrema XuUMHUYEeCKUX diieMeHTOB J[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOMOB, Kalausl, KAIBLMSA U UX COEJUHEHUN B COOTBETCTBUH
C TIOJIOXKEHUEM DJIEMEHTOB B [lepnoanueckoi cucTteMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THITBI KPUCTATUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEUIECTBA OT THINA KPUCTALIMYECKOW PEHNIETKHM W BHUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COEUHEHHUI,
TE€HETUYECKAs CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKMX  peakIMil MO  pa3IMYHbIM  TpHU3HAKaM (10
YHUCIly W COCTaBY Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(hdexTy, 1mo
U3MEHEHHUIO CTEMEeHeW OKHUCICHUS XHMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTaiu3aTopa). OK30- W DHIOTEPMHUYECKHE PEaKIUU, TEPMOXUMHYECKHE
YPaBHEHMUS.

[lonsiTue o ckopocTH xXumuueckod peakiuu. [loHsitue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusax. Ilonstne o karamusze. [lonsatme o xmmuueckom paBHOBecHU. DaKTOPHI,
BIIASIOIHAE HA CKOPOCTh XMMHUUYECKOM PEAKLIUU U ITOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakiuu. CocTaBlieHHE YpaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIX PEAKIMI ¢ HCMOIB30BAHUEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust ANEKTPOIUTHUYECKON JHUCCOUUALUU. OJIEKTPOJUTBI M HEIJIEKTPOJUTHI.
Katnonsl, anHmoHbl. MexaHu3M JuccolManyyd BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMUYeCcKOi cBsi3u. Ctenens nuccounanuu. CUiIbHbIE U ClIa0ble AIEKTPOIUTHI.

Peakuyu noHHOrO oOMeHa. YCIOBHS MPOTEKAaHUsS pPEaKUUili HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIllCHHbIE HOHHBIE YpaBHEHMsI peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHUN U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconmanmu. KadecTBeHHBIC
peakiuu Ha noHbI. [loHsTue o ruaponmse conen.

Xumuueckuii sKCnepumenm:
03HAKOMJICHUE C MOJIEJIIMU KPUCTAIUIMYECKUX PEUIETOK HEOPTraHMYECKUX BEIIECTB
— METaJUIOB U HEMeTaJUIoB (rpaduTa U aiMasa), CIOKHBIX BEUIECTB (XJI0pHaa



HATpPWs), UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIny OT BO3JICHCTBUS
pa3nuuHBIX (HAaKTOPOB, HCCIEIOBAHHE DSJIEKTPOMPOBOAHOCTH pPACTBOPOB BEIIECTB,
mporecca JUCCOLMAIMM  KHUCIOT, INeJouell W cojeil (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB), TPOBEJACHUE OIBITOB, WLTIOCTPUPYIOMNUX TPHU3HAKU TPOTEKAHUS
peakiuii "oHHOro oOMeHa (oOpa3oBaHuE Ocajika, BhIJEJICHUE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOMIMX IMPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
(ropeHHe, pEaKIMU pa3JIOKCHHS, COCAMHCHHS), pPACIO3HaBaHWE HEOPTAaHUYCCKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIMA Ha MOHBI, PEIICHUE YKCIIEPUMEHTATbHBIX
3ajad.

Hemertansbl 1 uX coeiuHeHUs!

O61as xapakTepucTrka ranoreHoB. OcoO€HHOCTH CTPOEHHUSI AaTOMOB, XapaKTepHbIE
ctenieHu okuciienus. CtpoeHue u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB.
XUMHUYECKHE CBOICTBA Ha TmpuUMepe Xjopa (B3auMOJCHCTBHE C MeTallJlaMH,
HEMeTaJlaMu, 1iesnodamMu). XaopoBoaopoa. ComnsiHas KUCIIOTa, XUMUYECKHUE CBOWCTBA,
noJjiyueHue, npuMeHeHue. JleficTBue xjiopa U XJI0pOBOJOpOJa HA OPraHU3M 4YellIoBeKa.
Baxxneiiue XJIopuabsl 1 X HAX0XKICHUE B IPUPOJIC.

O61mas xapakrepuctuka nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Ctpoenne u (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa M CEpHI.
AnnoTporiHele  MOAM(UKAIMM KUCIOpOAa W Ccepbl. XUMUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoj, cTpoeHue, QpU3NYeCKre M XUMUYecKHe cBoucTBa. OKCHABI CEpbl KaK
NpEICTAaBUTENN KHUCIOTHBIX OKCUIoB. CepHas KHUCIIOTa, (U3MUECKHUE U XUMHUYECKHE
CBOICTBa (00IIME KaK MPeJACTaBUTENS KJlacca KUCIOT U crienuduueckue). XuMuuecKue
peakuuu, JexKaliue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOyYeHHs] CEPHON KHCIOTHI.
[Ipumenenue. Conu CepHOM KHUCIOTHI, KadyeCTBEHHas peakius Ha CyJab(aT-uoH.
Haxoxnenne ceppl M €€ COCOMHEHUM B MNOPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpYXaloleld Cpelbl COCIUHEHUSIMH Cepbl (KHUCIOTHBIE HOXKIHU, 3arps3HEHUE BO3IyXa
1 BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHHUS.

O6mas xapakrepuctuka s1emMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTEepPHbIE CTENIEHH OKUCIICHUSI.

A30T, pacmpocTpaHEeHHE B IMpHpPoAE, (PU3MUECKHMEe M XUMHUYECKHE CBOWCTBA.
KpyroBopot azora B mpupoje. AMMHaK, ero (puU3NYeCKHe W XMMUYECKHE CBOMCTBA,
MOJIyYeHUe u PUMEHEHHE. Conu aMMOHUSI, ux buznyeckre u
XUMHUYECKHE CBOICTBa, NpuMeHeHue. KadecTBeHHass peakius Ha HWOHBI aMMOHMS.
A3OoTHas KHCIIOTa, €e ToJydyeHue, (pu3udeckne U XMMUYECKHe CBOMCTBa (00mue Kak
MPEICTaBUTENS KJIacca KHUCIOT U crnenududeckre). Mcnons30BaHne HUTPATOB U COJIEH
aMMOHHSI B KAyeCTBE MHHEPAIbHBIX yAOOpeHUH. XHUMHYECKOE 3arpsi3HEHUE
OKpYXarolel cpeibl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAH, 3arpsA3HEHUE BO31yXa,
MOYBHI U BOJIOEMOB).

®ocdop, amnorponHsie Moauduxauuu ¢dochopa, PuznUecKue U XUMUYECKHUE
coiictBa. Okcun ¢ochopa (V) u dochopHas kucinora, Gpu3UUecKHe W XUMHUUCCKUC
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CBOIICTBA, nonyyeHue. Mcnonbs3zoBanue pochaToB B KAUECTBE MUHEPAIBHBIX YAOOPEHHA.

O61as xapakrepuctuka 3nemMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE CTETIEHN OKUCIICHHUS.

VYrnepon, amuoTpornHbie MOAU(GUKALIMK, paCIPOCTPAaHEHUE B IPUPOAE, PU3nUYECKue
U XuMmMuyeckue cpoiicTBa. Ancop6uus. Kpyrosopor yriepoaa B mpupone. OKcuIbl
yriaepoaa, ux (pU3NYecKHe U XMMHUYECKUE CBOMCTBA, IEWCTBHE Ha KUBbIE OPraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJIOTMUECKHUE MPOOIEMBbI, CBSI3aHHBIE C OKCUAOM yTIiepoja
(IV), runore3a rao0aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3PdexT. YronbHas
KACJIOTa M €€ COJM, HUX (U3HUYECKHE W XHMHYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmeHenune. KauectBenHas peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB
B OBITY, MEIMIIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COEAMHEHHSX
yriaepoAa (MeTaH, 3TaH, 3TWUJIEH, AllETWJIEH, ATAHOJ, TJIMIEPHUH, YKCYCHas KHUCJIOTA).
[IpupoaHbie UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MIPUPOAHBINA ra3, HEPTH), MPOAYKTHI UX
nepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH.

[ToHsiTHe 0 OMONOTMYECKH Ba)KHBIX BEILIECTBAX: KUpaX, OesKax, YriieBoJax — U UX
pOJIM B KU3HU YeNloBeKa. MaTepuanbHOEe €UHCTBO OPraHUYECKUX U HEOPraHHUUECKHUX
COECIUHCHUH.

Kpemuuii, ero ¢puznueckue u XMMHUYECKUE CBOWCTBA, MOJYUYEHUE U MPUMEHEHUE.
Coenunenus kpemHus B mpupozge. OOmme npeacraBinenus o6 oxcune kpemuus (1V)
U KpeMHHMEeBOM Kkuciore. CuiMKaThl, UX HCIOJb30BaHHE B OBITY, MEIULUHE,
NPOMBILIUIEHHOCTH. BaxkHeliue cTpouTeIbHbIE MaTepUaibl: KepaMHUKa, CTEKJIO, IIEMEHT,
oeroH, xene300eToH. [IpoGnembl 0e€30macHOrO  HUCHOJIB30BAHUS  CTPOUTEIBHBIX
MaTepUaJoB B IOBCEIHEBHOM JKHU3HU.

Xumuueckuti skcnepumenm:

U3y4eHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIOTHI,
NPOBE/ICHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI M HAOIIOJIEHWE MPHU3HAKOB HUX
MPOTEKAaHMs, OMBITHI, OTpa)karolue (PU3nYecKnue M XMMHYECKHUE CBOWCTBA TaJlOTEHOB
U UX COECIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPHAIOB), O3HAKOMIICHHE C
oOpasniaMu XJOPUIOB (TaJOTE€HUIOB), O3HAKOMIICHHE C oOO0pa3laMu Ccephl H ee
COCIMHEHUSIMH (BO3MOYKHO MCIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOIIOACHHUE MpoIiecca
oOyTrIuBaHUS caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIOThI, MPOBEJACHUE KAaYeCTBEHHOMU
peaknuu Ha Cynb(aT-WOH M HAONIOACHHUE MPU3HAKA €€ MPOTEKaHUs, O03HAKOMIICHUE C
¢usnueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa ©W WX COCAUMHEHUH (BO3MOKHO
WCIIOJIb30BaHUE BHJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHui,
noJiyyeHue, coOupaHue, pacrio3HaBaHWE M HM3yUYEHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHS U (ocdaT-MOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YUEHUE MOJIENEH KPUCTAILNTMYECKUX



pemeTok anMmasa, rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOILIECCOM aJcopOLUU
PacTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM yIJIE€M W YCTPOMCTBOM NPOTHBOTa3a,
nojlyueHue, coOupaHWe, paclo3HaBaHWE W M3yYeHHE CBOWCTB YIJIEKUCIIOTO Trasa,
MPOBEJICHUE KAYECTBCHHBIX pEakIWid Ha KapOOHAT W CHJIMKAT-WOHBI W H3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWS, O3HAKOMJICHHE C  MNPOAYKIUMEH  CHUIMKATHOM
MIPOMBIIINICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Bakaeimme
HEMETaJUTBI M X COCTHHCHHUS.

MeTanjabl 4 UX COeTUHEHUS
OO6mras XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX
nosioxkeHus B Ilepuoanueckoin cucteme xumuueckux snementoB [[.M. Menpaeneesa u
cTpoeHus aroMoB. CTpoeHuE METAIOB. MeTainnyeckas CBSI3b M METAJNIMYECKast
KPUCTAUIMYECKAsE PEIIeTKA. JJEKTPOXMMHUUYECKUM PpsJl  HANPSKEHUM METaJJIOoB.
dusnyecKre U XUMUYECKHE CBOKMCTBA MeTAIIIOB. OO0I1IHe CTIOCOOKI TTOTyYeHUsI METaJIJIOB.
[TonsiTHEe O KOPPO3UU METAILIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uH. CriiaBbl
(cTasb, YyT'YyH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIINICHHOCTH.

[Ilesounble MeTauibl: TOJIOKeHHE B llepuoguyeckoil cUCTEeME XUMHUYECKUX
anemeHTtoB J.M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHE B MPUPOJE.
dusnyeckue M XUMHYECKHME CBOWCTBa (Ha mpumepe HaTpus W Kaiusi). OKCHIBI
Y TUJIPOKCHUJIBI HATPUS U Kanud. [[pyuMeHeHre 1MeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[IlenoyHO3eMeNbHBIE METAJUIBI MATHUWA U KaJIbLUMM: MMOJIO)KEeHUE B [lepronnyeckon
cucreme xuMudeckux anemeHToB JI.1. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMYecKne U XMMHYECKUE CBOMCTBA MarHusg M Kajblius. Baxueiiiune
COCMHEHUs KalblMs (OKCHA, THAPOKCHH, coju). JKEeCTKOCTh BOJABI M CIIOCOOBI €e
yCTpaHEHUS.

AnroMuHu#: ionoxkeHue B [lepuoandeckoil cucreme XumMudeckux snementon JI.1.
MenpeneeBa, CTpOEHUE aToMa, HaxXOXAeHUE B Mpupoae. PUNUECKUE U XUMUUYECKUE
cBoOMcCTBa amfOMUHMsI. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA aTFOMUHUSI.

Keneszo: nomoxenue B llepuoguueckoil cucteMe XuMHYECKuX 3jiemMeHToB JI.U.
MenpgeneeBa, CTpO€HHME  aTOMa, HaXOXKJAeHHE B nOpupore. Duznyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, ruipokcuibl u conu xenes3a (II) u xxenesa (I11),
HX COCTaB, CBOMCTBA U MOJIy4YCHUE.

Xumuueckuti sxcnepumenm.:

03HAKOMJICHHE C 00pa3llaMu METaUIOB U CIIABOB, X (PM3UYCCKUMH CBONCTBAMH,
M3y4YeHUE  pe3yJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIIOJIb30BAaHHUE
BHJICOMATEPUAJIOB), 0COOCHHOCTEHW B3aUMOACHCTBUS OKCH/IA KJIbITUs U HATPUSI C BOJIOU
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHATIOB), UCCIEOBAHNE CBOMCTB )KECTKOM BOJIBI,
rpoliecca ropeHus kese3a B KUCIopoie (BO3MOXKHO MCITOJIb30BaHUE BUIEOMATEPHAJIOB),
MPHU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX PEaKIIMil HAa HOHBI (MarHus, KaJabliHs, aIFIOMUHUS,
muHka, xeneza (1) m xenesa (l11), menn (I1), HaOmromeHWe W ONMHMCAHHME MPOIIECCOB
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OKpaIllMBaHUs TUIAMEHU MOHAMU HATPUSl, Kallusgd U Kbl (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), UCCJIEIOBaHUE aM(POTEPHBIX CBONCTB THUIPOKCUIA ATIOMHUHUS
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEePUMEHTAJbHBIX 3ajau 1o Teme «Baxneliue
METaJIJIbl U KX COETUHEHUSI.

XUMHSA 1 OKPYKAIOLIAs cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKM3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBasg momous npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolled cpeabl (MpefenbHas JI0mycTUMast
koHueHTpauus BeuiecTB (nanee — IIJK). Ponb XuMuM B pemieHUM SKOJIOTHYECKUX
npooJieM.

Xumuueckuii sIKchepumeHm:
u3yuyeHue oOpas3loB MaTepuasoB (CTEKJIO, CIUIaBbl METaUIOB, MOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemuvie ces3u

Peanuzammss MEXIPEAMETHBIX CBSA3CH MNpU M3YYCHHMM XUMUHM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHITHH, TaK
M TIOHATHH, SIBISIONUXCS CHCTEMHBIMH IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4IHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHATHS: HAYYIHBIN (akT, THIIOTe3a, 3aKOH, TEOPHS,
aHalW3, CUHTE3, KIacCU(PUKalUs, TEePUOJUIHOCTh, HAONIONEHNE, OSKCIIEPUMEHT,
MO/JICTMPOBAHKE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(PQEeKT, TEXHOIOTHS,
MaTepHUaIbL.

®dwusuka: marepus, aToM, JIEKTPOH, NMPOTOH, HEWTPOH, WOH, HYKJIHJI, H30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, JJIEKTPUICCKHUHA 3apsi]l, MPOBOIHUKH, TTOITYIPOBOIHHUKH,
TVRIICKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTh, KpPHUCTAJUIMYECKass pelieTKa, CIUIaBbl, (U3HUYECKUE
BEITUYMHBI, €JUHUIBI H3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIbI,
Comnnre.

buonorusi: ¢dotocunTe3, apixaHue, Owuocdepa, SKocUCTEMa, MHUHEPAIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE TOPOJBI, TOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

W3yyenue XMMHHM Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs HANpPABICHO Ha
JIOCTH)KCHHE OOYJaroIMMUCA JIMYHOCTHBIX, METANpeAMETHBIX W  TPEAMETHBIX
pe3yIbTaTOB OCBOEHUS Y4eOHOTO IIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHMSI
JOCTUTAIOTCS B XOJi¢ OOydYeHHUsS XHMHHM B CJIMHCTBE Yy4eOHOW M BOCHHTATEIbHOMN
JESATEIHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKUMHU COIMOKYIBTYPHBIMHU 1
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE TPABUIIAMH 1 HOPMaMH
MIOBEJICHHSI M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMAITA3AITUN
00yJaronuxcsl.

JInunocTHEIE pE3yNbTaThI OTpaXkaroT TOTOBHOCTD 00yYJaroIIuXCs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIlMHA W PACIIUPEHUE
OIIBITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

IICHHOCTHOT'O OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HaCJICTUIO, TOHNMAaHHS 3HAYCHUSI XMMUIECKOW HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH  BIaJAETh  JOCTOBEpHOW  WHpOpMAIEd O TepeoBhIX
JTOCTH)KCHUSAX U OTKPBITUSX MHUPOBOW M OTEUECTBCHHON XMMHH, 3aUNHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHUS:

HPEACTABICHHUS O COIMATbHBIX HOPMAaX U MPaBUIIaX MEKIMUYHOCTHBIX OTHOILICHHH B
KOJUICKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBCHHO MOJIC3HOM, ydeOHO-
HCCIICIOBATEIbCKON, TBOPYECKOW M JPYrMX BHAAX JCSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOM  JEATCIBHOCTH  TPH  BBINOJIHEHWW  YYCOHBIX,
MO3HABATEIbHBIX 337124, BBITIOJTHCHHH XUMUYECKIX SKCIICPUMEHTOB, CO3JITaHUHN YICOHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHWIO M B3aUMOIIOMOINM B IpOIECcCe 3TOH
y4eOHOU NEATSIBHOCTH, TOTOBHOCTH OIIEHUBATh CBOC TOBEJCHUE M TOCTYITIKH CBOMX
TOBApUIICH C TIO3WIIMA HPABCTBCHHBIX W TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMA:

MHPOBO33PEHYECKUX MPEACTABICHUNA O BEIIECTBE W XUMHUYECKOW pEaKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTABIISIOIIUX OCHOBY
JUIsi TIOHUMaHUSI CYHIHOCTM HAy4YHOU KapTHUHBI MHUpa, MPEACTaBICHUU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3X YEJIOBEKa C MIPUPOAHOM CPENOH, O
POJIM XMMHH B NTO3HAHUM ITUX 3aKOHOMEPHOCTEN;
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[I03HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJYYEHHE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAUMBIX ISl OOBSICHEHUSI HAOII0OAaeMBbIX IPOLECCOB U SIBJICHUM;

MO03HABATEIbHOM, MH()DOPMAIMOHHOW M YMUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSTEIbHON pabOThl C y4EOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYpOil,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeca K OOyYeHHMI0O ¥ I[IO3HAHWIO, JIF0OO3HATEIBLHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K CaMO0Opa30BaHMIO, IPOCKTHOM U MCCIE0BATEIbCKON AEATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPABIEHHOCTH U YPOBHS 00y4YEeHHS B JaJIbHEHUILIEM;

4) popMupoOBaHUSI KYJbTYPbI 3/10POBbI:

OCO3HAHHUS IIEHHOCTH W3HU, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3/I0POBBIN 00pa3 ’KU3HU, OCO3HAHUS MMOCIEICTBUMA U HEMPUSITHS BPEIHBIX
npuBblYeK (YHNOTpPEOJIGHUS ajKoroJisi, HApKOTHKOB, KYypEeHHs), HE0OXOAUMOCTH
coOMI0/IeHUsT MpaBUJl O€30MAaCHOCTH MPHU OOpAIEHUHM C XMMHUYECKHMMH BEIECTBAMMU
B OBITY U peajbHON KU3HH;

5) Tpy10BOro BOCIIMTAHUSA:

MHTEepeca K MPaKTHYCCKOMY H3YYCHHIO MPOoQeccHii W Tpyaa pasinvHOro poja,
yBaXCHUE K TPYAY U pe3ybTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIC Ha OCHOBE
MPUMEHEHHS MTPEJAMETHBIX 3HAHUN 110 XHMHH, OCO3HAHHOTO BHIOOpa WHIMBUAYaTbHOM
TPACKTOPHU  TPOJOJDKEHHS O00pa3oBaHUs C y4eTOM JIMYHOCTHBIX HHTEPECOB
M CIIOCOOHOCTH K XHMHH, OOLICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIEeIIHOM
npoeCCHOHATIBHON JICATSIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
alanTHPOBATHCS B MPo(eCCHOHABHOM cpejie;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JIeCO00pa3HOT0 OTHOUIEHHUS K MIPUPOIE KaK UCTOUYHUKY )KM3HU Ha
3emiie, OCHOBE €€ CYIISCTBOBaHUS, MOHUMAHUS LIEHHOCTH 3JJ0POBOTO U 0E€30MacHOro
oOpaza KW3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3UYECKOMY
U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHUS IEHHOCTH COOJIIOJICHHS MPaBUil 0€30MacHOr0
MOBEJICHUSI IPU Pa0OTE C BEIIECTBAMU, a TAKKE B CUTyalUsAX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJy4aeMble NpPU HU3YYCHUH XUMHUU, IS
peLICHUs 3a]1a4, CBA3aHHBIX C OKPYXAIOLIEH IPUPOJHON CpPEOM, MOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 0CO3HAHHUSA III00aTEHOTO XapaKTepa IKOJIOTHUECKUX TPOOIemM
U IYyTE€W UX PEUICHUs NOCPEACTBOM METOA0B XUMMUH;

JKOJIOTMYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATHI

B COCTaBe MeTanpeIMeTHbIX pe3yIbTaTOB BBIICIISIIOT 3HAYUMBbIE
1U1s1 POpMHUPOBAaHMSI MUPOBO33PEHHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TEOPHSs, IPUHIINII,
runotes3a, GakT, cucTema, MpoIecc, IKCIEPUMEHT U JIPYroe), KOTOPbIe UCIOIb3YIOTCS
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B €CTECTBEHHO-HAaY4YHBIX YUEOHBIX IPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX
NpeaMEeTOB (POpMUPOBATh MNPEICTABICHUE O LEJIOCTHOM HAayyHOM KapTHHE MHpA,
U yHUBEpcalbHble YyuyeOHbIE JAeWCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHON JA€ATEIbHOCTH.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTByA:

YMEHHE MCIOJIb30BATh MPHUEMBI JIOTUUECKOTO MBIILUICHUSI TPU OCBOCHUM 3HAHUN:
PacKpbhIBaTh CMBIC] XMMHUYECKHX TIOHSITHH (BBIACIATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHATUSIMHU), UCIOJIb30BATh TMOHITHUS IS
OOBSICHEHUSI OTIEIbHBIX (PAKTOB M SIBJICHWM, BHIOMpPATh OCHOBAHUS U KPUTEPHUH IS
KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XHMHUYECKUX pEakKIui, yCTaHABIUBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXAY OOBEKTaMU M3yYCHHS, CTPOUTH JIOTUUECKHE
paccyxaeHus: (MHIYKTUBHBIC, JEIyKTUBHBIC, 1O aHAJOTHUM), TPOBOJUTH BHIBOIBI U
3aKJIFOYCHUS

yMEHHE TIPUMEHSATh B  TIpollecce€ TO3HAHHWS  TOHATUA  (TIpeAMETHBIE U
MeTanpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIIOIb3yeMble B XUMUH,
nmpeoOpa3oBbIBaTh MIMPOKO IMPUMEHSEMBIE B XHMHUHM MOJCIBbHBIC TPEACTaBICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4ecKast GopMyJia 1 ypaBHEHHE XUMUUECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YY€TOM 3THX MOJEJIbHBIX
MPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKU H3y4YaeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XUMHYECKUX pEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJIEACTBECHHBIC CBA3M U MPOTUBOPEYHUS B H3YUAEMBIX
poIeccax U sIBJICHUSX.

Ba3oBnble ucciiegoBarejbCcKHe 1eCTBUSA.

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIE BONPOCHI B KA4eCTBE HMHCTPYMEHTA
MMO3HAHMS, a TaK)Ke B KAYECTBE OCHOBBI JJIA (POPMHUPOBAHHS THUIIOTE3BI IO MPOBEPKE
MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;

NMPUOOpPETCHHE OIbITa [0 IUIAHHPOBAHHMIO, OpPraHW3alldid W  IPOBEICHUIO
YICHUYCCKHUX KCIIEPUMEHTOB, YMEHHE HAaOJII01aTh 3a X0JIOM IPOIlecca, CaMOCTOSATEIIBHO
IIPOTHO3UPOBATH €T0 PE3yIbTaT, OPMYIUPOBATH 000OIIESHHS U BBIBOJIBI IO pe3yJIbTaTaM
MIPOBECHHOTO OIbITa, UCCICAOBAHMUS, COCTABIIATh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHUE BHIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3IUIHBIX
BUJIOB M (OpPM TMpEJCTaBICHUS, MOIYyYaeMyl0 HU3 pPa3HbIX HCTOYHUKOB (HAy4HO-
MONYJISIpHAST JTUTEpaTypa XUMHUYECKOTO COJIEpkKAHUs, CHPABOYHBIE MOCOOUS, PECYpPChHI
NutepHera), KpUTUYUECKHM  OILICHMBATh MPOTUBOPEYMBYIO U  HEJOCTOBEPHYIO
uHpopmanuio;
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YMEHUE TMPUMEHSITh pa3lIMuHble METOAbl M 3alpoChl MPU TOUCKE U OTOOpe
MH(pOpMALIKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITOJIHEHUS YUEOHBIX U
MO3HABATEIBHBIX 3a7a4 OMNpEJCICHHOIO0 THIA, NPUOOPETEHUE ONbITa B O0JACTH
WCIIOIB30BaHUS  MUH(POPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTWUW,  OBJAJICHHE
KYJbTYPOU aKTUBHOT'O UCIIOIB30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANbHYIO (OpPMYy MPENCTABICHUS WHPOPMAIMU U WUTIOCTPUPOBATH
pelaeMble 3aa4 HECIOKHBIMU CXeMaMu, AuarpaMMamMu, IpyruMu ¢gopmamu rpaduxku
1 MX KOMOMHAITUSIMY;

yMEHHE  UCIOJIb30BaTh W aHAJU3UpOBaTH B Mpolecce  yueOHOU
U HUCCIEOBATEIBCKONU JNIESITEIPHOCTH WH(OOPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJILCKOT0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEeH MPUPOTHON CPEIbl.

KoMMyHuKaTUBHBbIE YHUBEpPCAJbHbIE Y4yeOHbIE AeHCTBHS:

yMEHHE 3aj7laBaTh BOIPOCHl (B XOJ¢ auanora u (WiM) JUCKYCCHUHU) IO CYIIECTBY
oOcyxnaeMoi TeMbl, (POPMYJIIMPOBATH CBOU MPEJIOKECHHUSI OTHOCUTEIIHHO BBITIOJHECHUS
MPEUIOKEHHOW 3a/1a4u;

npuoOpeTeHne OMbITa NPE3CHTAIMH PE3yJIbTATOB BBIMOJHEHUS XHUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpPHOTO OIbITa, JIAbOpaTOpHOW pPabOTHl MO KCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU TO3HABATEIbHOU U
UCCJIEIOBATEILCKON JIEITEIIBHOCTH MPU PEIIEHWH BO3HUKAIOUIMX MPOOJEeM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTIACOBAHUS TMO3MIMHN (00CYXJIeHHS, OOMEH MHEHHUSIMHU,
«MO3TOBbI€ IITYPMbI», KOOPJMHAIIMSI COBMECTHBIX JTEUCTBUM, OMpPEACICHNE KPUTEPUEB
10 OIICHKE Ka4eCTBa BBIITOJTHEHHON pabOTHI U JIpyTrue);

PeryasiTuBHble YHHBepPCaJbHbIe y4eOHbIE NeiCTBUA:

YMEHUE CAMOCTOSTENIIBHO OIpENeNsATh LENU ACATEIbHOCTH, IUJIAHHPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBHIOMpaTh Hambolee S(DPEeKTUBHBIE CIOCOOBI pElIeHHUs Y4YEOHBIX H
MO3HABATEIBHBIX  3a7a4, CAMOCTOSITENIbHO  COCTaBIIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA AJTOPUTM JIEMCTBUM NPU BBINOJHEHUH 3aJaHUN C YUYETOM IOJIYyYECHUS
HOBBIX 3HAHUM 00 WH3y4aeMBIX OOBEKTaX — BEIIECTBAX M pEAKIHIX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pe3ysibTaTa 3asiBJICHHON UEIU, YMEHHUE HUCIOJIb30BATh U
aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaracMble B yCIOBUM 3aJIaHHI.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX Pe3yJNbTaTOB IO OCBOCHHUIO 00S13aTEILHOTO COAECPIKAHMS,
YCTaHOBIIGHHOTO JTaHHOHW (hemepanbHON paboueil MporpaMMoid, BBIIEISIOT: OCBOSHHEIC
00y4JarolUMHCsl HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUH, crieliudUuIecKue s
MpeaMETHON 001acTi « XUMHUSI», BUJBI JEATEIIbHOCTH MO MOJIYYEHU IO HOBOTO 3HAHUSI, €r0
UHTEpIpETAlUU, TPEoOpPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyalUsIX.
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K konHmy oOydyenuss B 8 kiacce y oOyuwaromerocs OyayT c(hOpMHpPOBaHBI
CJIeIyIOIINE IPEIMETHBIE PE3yJIbTaThl 10 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX TIOHSTHUM: aToOM, MOJIEKYIa,
XUMHYECKUHN 3IEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEJbHAs aTOMHAs M MOJIEKYyJIsIpHas Macca,
KOJMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBas J0Js1 XUMUYECKOT0 3JIEMEHTa
B COCIUMHEHUH, MOJSIPHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUUECKasl peaKiys, KIacCuPUKaLus
peakluii: peakiMi COCUHEHUs, PEaKIUU Pa3NIOKEeHUsI, PeaKIIMi 3aMEeIEHUs, peakuuu
o0OMeHa, HK30- U SHJOTEPMUUYECKHE PEaKLMH, TEIUIOBOM 3P (EKT peakiuu, Ipo aToma,
AJNIEKTPOHHBIN CJIOW aToMa, aTOMHAas OpOUTalb, PAaJUYyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl U HEMOJIsIpHAasi KOBaJEeHTHAasl CBSI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLEHTHAs KOHIIEHTPallKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUUECKUX MOHATUA U IPUMEHSITh ITU
MOHSITHUS MPY ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBiieHUs (GOpMYyJ BEIIECTB
U ypaBHEHUN XUMUUYECKUX PEAKIINA;

OTIpEJIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHUSX, CTETICHb
OKHUCJICHHSI DJIEMEHTOB B OWHApPHBIX COEIUHEHUSAX, MPUHAMJIEHKHOCTh BEIIECTB K
ONpEJICTICHHOMY KJIacCy COEQUHEHUN 1o ¢opMynaM, BUJ XUMHUYECKOH CBS3H
(KOoBaJICHTHAsI M MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona [I.M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJUYECKON 3aBUCHMOCTH CBONCTB XUMHUUYECKUX D3JIEMEHTOB OT HX
noyioxkeHns B Ilepuonnueckoil cucTteMe, 3aKOHOB COXPAHEHUS MACChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJpo; ONUCHIBATH U
XapakTepuzoBaTh TaOnaumuHyro (opmy Ilepuonuueckoit CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3inyaTh IOHATHS «TJIaBHas mnoarpynma (A-Tpynma)» H  «moOodyHas
noarpymmna (b-rpynma)», Maneie ¥ OOJBIINE TEPHOIBI, COOTHOCHTH OOO3HAYCHUS,
KOTOpble uMetoTcs B Tabmmie «I[lepuonnueckas cucrema XxuMmudeckux 3meMenToB J[. 1.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB U 3aps] A1apa, o0Ilee YHCI0 3JIEKTPOHOB U paclpeiiesieHue ux Io
AIIEKTPOHHBIM CJIOSIM);

KJIacCUPUUUPOBAThL  XMMHUYECKHE DJEMEHTbI, HEOpPraHMYeCKHe  BEIECTBa,
XUMHUYECKHE peakuuu (110 YUCIY M COCTaBY Y4YacTBYIOUIMX B PEAKIMH BEUIECTB, MO
TEMI0BOMY 3P Dexry);

XapaKTepu30BaTh (ONMUCHIBATh) OOIINE XUMUUECKHUE CBOMCTBA BEIIECTB PA3IMUYHbBIX
KJIacCOB,  MOJTBEpXKJas  ONUCAHWE NpUMEpaMUd  MOJEKYJSPHBIX  YpaBHEHHUM
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;
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BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEeHTa Mo (opMylie COETUHEHUs, MAaCCOBYIO OJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINY;

MIPUMEHSITH OCHOBHBIE OTIEPAIIMHN MBICIIUTEILHOU ESITEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEMATU3alluI0, KiIacCU(PUKaIMIO, BBHISBICHHE MPUYUHHO-
CJICICTBEHHBIX CBS3€M — IUISI U3YYECHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLIUU,
€CTEeCTBECHHO-HAYUYHbIE METOJIbl TIO3HAHUS — HAOJIOZIEHHEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CJe/IoBaTh TMpaBUjaM TOJIb30BAHUSI XUMHUYECKOM TMOCYyJ0M U J1abopaTOpHBIM
o0opy/loBaHMEM, a TaKXke IMpaBWjiaM OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO J1a00PaTOPHBIX XUMHUUECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHI0 Tra3000pa3HBIX BEHIECTB (BOJAOpPOJAa M KHCJIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNpe/IeICHHON MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
IPOBOJIUTh XMUMHUYECKHUE DKCIIEPUMEHTHI 10 PACIIO3HABAHHWIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C TIOMOIIBIO UHIUKATOPOB (J1TakMycC, ¢heHondTaaenH, METUJIOPAHX U IPYTHE).

K xonmy obyuenus B 9 kiacce y oOyuaromierocss Oyayt chopMupoBaHbI
CJIEYIOLINUE PEAMETHBIEC PE3YIbTAThI 10 XUMUU:

PAcCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHCIICHMS, XUMHUYECKAs PEaKlUs, XUMHUYecKas
CBsI3b, TEIUIOBOM 3P (EKT peakinu, MOJb, MOJAPHBIM 00BEM, pPacTBOpP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAsT TUCCOLMAIIMS, PpEaKkluu HOHHOro oOMeHa,
KaTajau3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble U HEoOpaTHMble pEaKIHu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKUCIUTED, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHUE, QJJIOTPONHs, aM(pOTEPHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAas,
MOHHAsl, METAJUIMYECKasi), KpUCTAIUINYECKasi PENIeTKa, KOppPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XHUMHUYECKOW PpEAKIUH, NpeAesibHO ponyctumas KoHueHtpamua [IJK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITUN U HPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILLICHMUII;

WCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJHUKY JUIsI COCTaBJICHHS (HOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAEHsATh BAJICHTHOCTb W CTEINEHb OKUCJICHHUS XHMHUYECKUX 3JIEMEHTOB
B COCAMHEHMSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMNPEACICHHOMY
KJIACCy COCAMHEHWH Mo (opMyinaMm, BHJ XMMHYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi) B HEOPraHMYECKUX COEAUHEHHUSX, 3apsii HOHA MO XUMHUYECKOU
dbopmMyie, xapakTep cpeabl B BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHHH, THUII
KPHUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh ~ cMmbici  [lepuoguueckoro  3akona .M.  MeHnneneeBa u
JEMOHCTPHUPOBATH €0 MOHUMAHKE: OMUCHIBATh U XapaKTepPU30BaTh TAOIUYHYIO POopMy
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[lepuoguyeckoit cuUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3iuyaTh MOHSITUSA «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», Maneie u OoJblue
MEPHUOJIbl, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B MEPUOJUYECKOI Tabiule, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn sAapa, o0IIee YUCIIO AIEKTPOHOB U PACIPEACIICHUE UX IO AJIEKTPOHHBIM CIOSM),
OOBSICHSITH O0IIIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIUHEHUM
B IIpe/ieNiax MajibIX IEPUOIOB U TJIABHBIX MOATPYIIL C YUETOM CTPOEHHUS UX aTOMOB;
KIaccupuupoBaTh ~ XUMUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEIIECCTB,
1o TerIoBoMy 3G (PeKTy, Mo UBMEHEHUIO CTENIEHEH OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIME U CHEU(DUUECKUEe XUMUYECKHE CBOICTBA
MIPOCTHIX M CJOKHBIX BEIIECTB, MOATBEPXkJasl OMHCAHUE MPUMEPAMH MOJICKYJISPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKITUi;

COCTaBIIATh YpPAaBHEHUS DIEKTPOJIUTUYECKOW IUCCOLMAIMHM KHUCIOT, IIeIouei
U COJICH, TIOJIHBIC W COKpAIllCHHBbIC YPaBHEHHS PEaKIMi MOHHOTO OOMEHa, YpaBHECHUS
peakIui, MOATBEPKIAONINX CYIIECTBOBAHNE IEHETUYECKOM CBSI3U MEXKy BEIIECTBAMU
Pa3TUYHbBIX KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU MOCPECTBOM
COCTaBIICHHUS AJIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOZBMOKHOCTH
NPOTEKAHMSI XUMUUYECKUX MTPEBPAILICHUI B PA3JIMYHBIX YCIOBUSAX;

BBIUUCTISATh OTHOCUTENBHYIO MOJIEKYJIPHYIO U MOJSIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COCUHEHUS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOW peaKIIvH;

coOmoaTh TpaBWiIa TMOJb30BAHUA XUMUYECKOHW TIOCYIOM H J1abOopaTOPHBIM
o0opyZoBaHMEM, a TakKKe MpaBuia OOpaIlleHUS C BEHIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIHMSIMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUUYECKUX OTBITOB IO MOJIYYCHHIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

MPOBOJNTh PEAKIMHU, MOATBEPKAAIONINE KAuEeCTBEHHBI COCTaB pPa3IUUYHBIX
BEII[ECTB: PAaCIO3HABATH OIMBITHBIM ITyTeM XJIOPUAOPOMUI-, MOAU-, KapOoHaT-, pocdat-
, CHJIMKAT-, Cynb(}ar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE ONEPALIMN MBICIIUTEIbHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3allhI0, BBISIBICHUE NPUYMHHO-CJIEICTBEHHBIX
CBSI3€M — I HM3YyYEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
HAy4YHbIE METOJIbI TIO3HAHUS — HAOIIIOICHUE, N3MEPEHUE, MOJICTTUPOBAHNE, YKCTICPUMEHT
(peanbHbBIN U MBICIICHHBIN).
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TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KonuuectBo OcHOBHbBIE BUBI IEATETLHOCTH
pas3aesnoB U TEM Conepxanue oOy4eHUs
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 mpeamMceTa

HepBOHaan bHbIC¢ XUMHNYCCKHE IOHATHHA

XuUMHS — BaKHast 5
001aCcThb
€CTECTBO3HAHUSA
Y IPAKTUYECKOU
eI TEIbHOCTH
yeJIOBeKa

[Ipeamer xumuu. Posib XUMHM B )KU3HU
YeJIOBEKa. XMMHS B CUCTEME HayK.

Tena u BentectBa. Pu3nueckue cBOMCTBA
BEILIECTB. ArperaTHOe COCTOSTHUE
BemiecTB. [[oHsATHE 0 METOAAaX MO3HAHUS
B XUMHH. YHUCTHIE BEIIECTBA U CMECH.
Crioco0sI pa3ziesieHus CMeceil.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XMMHUUYECKOMU MOCY0M,

C IpaBUIaMH PabOTHI B TabopaTopuu

U IIpreMaMH# 00paIieHus ¢
71a00paTOPHBIM 000PYTIOBAHHEM.
dusnyecKkre CBONCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

¥ HEMETAJUIOB.

CnocoObl pazfiesieHus: cMeceit
(punbpTpOBaHUE, BEITAPUBAHUE,
JTUCTUIUISIUSA, XpoMaTorpadusi).

PackprIiBaTh CMBICI N3yYaeMbIX MOHATHH.
PackpriBaTh pojb XUMUH B IPUPOJIC

Y KU3HH YeJIOBEKA, €€ CBS3h C IPYTUMHU
HayKaMH.

Pa3nuuars yncThIE BEIIECTBA U CMECH;
OJTHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
Pa3znuuate ¢pusznueckue u XUMHUYECKUE
SIBJIICHHSL.

CrnenoBaTh alrOpUTMaM UCIIOIb30BaHUS
AKCHEPUMEHTAIBHBIX METOJOB —
HaAOJIIOJICHUS M SKCIICPUMEHTA.
HaGmronats u onuchiBaTh 00BEKTHI

P MPOBEJICHUH JEMOHCTpaUi

1 JIa0OPATOPHBIX OMBITOB MO U3YUCHHUIO
(bU3HYECKIX CBOMCTB BEIMIECTB, CIIOCOO0B
pa3aeyieHus CMECEN BEIIECTB.
[IpoBOIUTE XUMUYECKUN IKCTIEPUMEHT
MIpU pa3zeieHuu cMecel (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN) B XOI€
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JlabopamopHuvie onvimoi:

N3ydenue u onucanne GU3MIECKUX
CBOICTB 00pa3I0B HEOPTaHUIECKHIX
BEIIIECTB.

N3ydenune crocoOoB pa3ieieHus CMecei
(C MOMOIIbIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. IIpaBuna pabotsl B 1abopatopuu
U TIpUeMbl 0OpalieHus ¢ 1a00paTopHbBIM
000pyTI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumMepe
OYHUCTKH TIOBAPEHHOU COJIN)

paKTUYeCKOi padboThl Ne 2.

CneroBath NpaBuiIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XMMUYECKMMU BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLUEH

IIPU BBIMIOJTHEHU U MPAKTUYECKOU

paboTel No 1.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha MHGOPMALIHIO U3 yYeOHHMKA

U CIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

BemecTBa
U XUMHUYECKUE

peakmuu

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U cloKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHUE.

Xumuueckast hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOcUTEeNnbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe MPU3HAKU XUMUYECKUX
peaKInii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYIIHOCTh (PU3UYECKUX

U XUMUYECKUX SIBJICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YYCHUSI.
KnaccudunmpoBats Xumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBasaTs GopMyIibl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEJIEIISITH
BaJICHTHOCTH 110 (hOpMysIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
U YKCJIa CTPYKTYPHBIX €AMHUIL BEIISCTBRA.
Pacuetsl o ¢popmyniaMm XUMHUYECKUX
COCIMHEHNM.

duznueckue U1 XUMUYECKUE SIBJICHUS.
XUMHUYECKas peakius U ee MPU3HAKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHUYECKHUE YPaBHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHeHuMs, pa3ioKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pasIoB
HEOPraHMYECKUX BEILIECTB — METAJIOB

Y HEMETAJJIOB.

OO6pa3ipl BEemeCcTB KOJTUIECTBOM 1 MOJIb.
duznueckue sBIeHNs (TUIaBJIeHUE BOCKA,
TasiHUE JIbJIa, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCAIUs
BOJIbI).

XUMUYECKHUE SIBIICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOI IPOBOJIOKH,
B3aUMOJICHCTBHUE COJIbl MU MeTia

C COJIIHOM KHUCJIOTOM).

HaGnronenue npu3HakoB IpOTEKaHUs

PaccraBnsaTh K03 puueHTHI

B YPaBHEHUSAX XUMHUECKUX PEAKITUH.
Habmtonats u onuceiBaTh 00BEKTHI

[P MPOBEACHUH IE€MOHCTpaIui

Y 1JaOOPaTOPHBIX OIBITOB.

[IpoBOUTE BhIUMCIEHUS IO GOpMYIIam
XUMUYECKUX COCTMHECHUN U YpaBHEHUSIM
XUMUYECKUX PEaAKITUH.

[TprMeHsTh €CTECTBEHHO- HAYYHbIE
METO/Ibl TO3HAHUS (B TOM YHUCJIE
Ha0JI0/ICHNE, MOJICTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliu
MBICIUTENBHOMN AEeSTENbHOCTH
(cpaBHEeHUE, KIacCU(UKAITIS)
BricTpanBaTh pa3BEpHYThIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha nH(popMauio U3 yaeOHHKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBI TOHATUHHBIN
anmnapar Kypca XUuMUu
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XUMHYECKUX PEaKIUil (pazioKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCIIOTHI C XJIOPUIOM Oapusi, MOTyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArpEeBaHUU, B3aUMOJICHCTBUE
xenesa ¢ pactBopoM costu meu ().
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCChI.

JlabopamopHvie onvimei:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa31ioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Ha6monenue ¢pusndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJ1a) U XUMHUECKHX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

Habmronenne u onucanue mpu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJICKYJISIPHOM MacChl
BEILIECTB, MOJIIPHON Macchl, MacChl

BCIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MacCOBOM JIOJIM XUMHYECKOTO dJIEMEHTA
o hopMyJsie COeTUHEHUS,
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MAacCC
pPE€arcHTOB WK IIPOAYKTOB PCAKIIUH

Hroro o pazgeny

20

Baxueimue npeacraBuTe M HEOPraHMYeCKUX BelIeCTB

2.1

Bosnyx. Kucnopos.
Ilonstue
00 okcugax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npoctoe
BelecTBo. HaxoxkaeHue kucioposia

B Ipupo/ie, GU3NIECKUE U XUMUUECKUE
CBOMCTBA (peakuuu ropeHust). OKCUIbI.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIY4EeHUS KUCJIOPO/ia B TaO0OpaTOpuu
U ipoMblnieHHocTH. Kpyrosopor
Kucinopoaa B npupojie. O30H —
AJUTOTpOIHAS MOAU(PUKALIUS KUCIOPOIA.
TennoBoit 3 PeKT XMMUYIECKON peaKIyH,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

Y SHJIO0TEPMUYECKHE Peaku. TOIINBO:
yrojib U METaH. 3arpsi3HeHUE BO31yXa,
yCHJICHHE TTapHUKOBOTO Y (dekTa,
pa3pylieHrue 030HOBOIO CIIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeienieHue coaepKaHust
KHCIJIOPOJIa B BO3/IyXE

[Tonyuenue, cobupanue, pacrio3HaBaHKE

Hcronp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsl cCOCTaBIeHUs1 (popMyJT BELIECTB,
MOJICKYJISIPHBIX YPAaBHECHUN XUMHUECKUX
peakuuii ¢ yuacTueM KUCIOPO/a.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO31yXa, (GU3NUYECKUE U XUMUUECKHE
CBOMCTBA KHUCIIOPO/Ia, CIIOCOOBI €T0
MOJIy4EeHHUsI, IPUMEHEHNE U 3HaYEHUE
B MIPUPOJIE U KU3HH YEJIOBEKA.
CpaBHUBATH peaKIUU TOPEHUS

¥ MEJJICHHOT'O OKHUCIICHUSI.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npoOJieM, CBS3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath npaBuiam 0€30MacHOM
paboThI B TabopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYAOBaHUs, a TAKKE
npaBujiaM oOpaleHusl ¢ TOPIOYUMU
BEILIECTBAMM.

[1nanupoBaTh U OCYLIECTBISATH
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmonenne B3auMoIeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U MTPEKPALLECHUS TOPEHUS
(moxkapa).

JlabopamopHuiii onvim:

O3zHakomiieHHe ¢ 00pa3laMu OKCHI0B

Y OTIMCAHUE UX CBOMCTB.
Ilpakxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YYEHHUE €T0 CBOWCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT'0 3JIEMEHTA;

KOJIMYECTBA, MACChl BELIECTBA

10 YPABHEHMAM XMMHYECKUX PEaKIUN

Ha TPAKTUKE XUMHUUIECKHE
OKCIIEPUMEHTBI, IIPOBOAUTH HAOFOICHHSI,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00pPaTOPHBIX OIBITOB M MTPAKTUYECKON
paboTHI.

BBIYHCIIATH KOJIMUECTBO BEIIECTBA,
o0BeM rasza o Gopmyiam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BepHyThIC TUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nH(popManio U3 yaeOHHKa

U CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. Ilonsitue
0 KHCJIOTaX U COJISIX

Bogopon — a3neMeHT u mpocTtoe
BelecTBo. Haxoxnenue Bogopoaa

B IpUpOJie, PU3NICCKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciorel u comnm.
MosnspHbliit 00beM Ta30B. PacueTsr

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsiBaTh CMBICT M3y4aE€MbIX TOHATUI
Y IPUMEHATH 3TU OHATUS MIPU ONUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €T0 TIOTyUYEHUS,
MIPUMEHEHUE.

Cobupats npubOp AJIsl MOTYUEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY

24



Y paclo3HaBaHUE BOJOPOA.
B3aumopelicTBrue BOgopo1a ¢ OKCUI0M
menu (II).

JlabopamopHuwiii onvim:
B3aumoaencTBrue KUCIO0T C METaJIaMHU.
Ilpakxmuueckas paboma:

Ne 4. Tlomyyenue u coOupanue BOI0po/a,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY;

00bEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUsT (DOPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYICCKUX
PEAKLMK C Yy4aCTUEM BOJOPO/IA.
BBIMUCIIATE MOJIIPHYIO MAacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00BhEM rasa,
MaccCy BEIIEeCTBA.

[TpoBOIUTE pacueThl MO YPaBHCHUSAM
XUMHYECKUX PEAKIIHiA: KOJTNYECTBA,
00beMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce pPearecHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh mpaBuiiaM 0e30macHON
paboTHI B TaGopaTOpuu

UCTIOJIH30BAaHUH XUMHUYECKON TIOCY/IbI

1 000pyIOBaHUS, a TAKXKE TIPpaBUIIaM
oOpaIeHus ¢ TOPIOYNMH BEIIeCTBAMHU

B OBITY.

[T1aHupOBaTh M OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOICHHS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B TpyIITIe

2.3

Bopa. PactBopesl.
Iloasgatue
00 OCHOBaHUAX

dusnueckue cBorcTBa BOAbl. Boma kak
pacTBOpPUTENb. XUMUYECKHUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICIT H3y4aeMbIX ITOHATUN
Y IIPUMEHSTH 3TH MMOHSTHUS [P ONUCAHUN
CBOWCTB BEWIECTB U UX IIPEBPALLICHUN.

25




OcHoBaHus.

PactBops1. Posb pacTBOpOB B ipupoae
Y B )KM3HU yenoBeka. KpyroBopoT Boasl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BoJ. OXpaHa U OYUCTKA PUPOJHBIX BOJ.

HacplmieHHbie U HeHACHITIIEHHBIE
pacTBOphl. PacTBOpUMOCTH BEIIECTB
B BoJie. MaccoBas J10J1s1 BELIECTBA

B pacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBOpeHME BEMIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KHUCIOT

Y IIEJI0YEH ¢ TOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimwi
HccnenoBanue ocobeHHOCTEN
pPacTBOPEHHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[IpuroroBiieHE PaCTBOPOB

C ONpEeAETCHHON MaCCOBOM JI0JIEH
PacTBOPEHHOI'O BEIIECTBA.
IIpakmuuyeckas paboma

Ne 5. IIpuroToBneHne pacTBOPOB

C ONpeAETICHHON MacCOBOM JI0JIEH

XapakTepu3oBath (HU3NUECKUE

Y XMMUYECKHE CBOICTBA BOJIbI, €€ POJIb
KaK pacTBOPUTEIISI B TIPUPOTHBIX
npoLeccax.

CocTaBisaTh ypaBHEHUS XUMUYECKUAX
peaKLnii C y4aCTUEM BOJIBI.

OOBSACHATH CYITHOCTH IKOJIOTUIECKUX
npo0sieM, CBA3aHHBIX C 3arpsA3HEHUEM
MIPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/IBI
OT MIpUMECEH, MEPHI IO OXpaHe BOJ

OT 3arpsi3HEHUSL.

[TraHupOBaTh M OCYIIECTBIISITH

Ha TPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUHU
71a00paTOPHBIX OMBITOB M MTPAKTUYECKON
paboTEHI.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
MCIIOJIb30BAaHUU XUMUYECKOH MOCY/TbI

1 000pyAOBaHUS.

[TpoBOIUTE BBIYUCIICHUS C TIPUMEHEHHEM
TIOHSITHS «MacCOBasl TOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3BepHyThIC TICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPO
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PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C UCIIOJIb30BaHUEM ITOHITHS «MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha MHPOPMALIMIO U3 yYEOHHUKA

Y CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJI1aCChI
HEOPraHUYECKUX
COE€JIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coeaunenuii. Oxcuapl. Knaccudukarms
OKCHUJIOB: cOJIe00pa3ytoiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTepHBIE)

U HecosieoOpasyroIue.

Homenknatypa okcumoB. dusuyeckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
[TonyueHnne okcHIOB.

OcHoBanus. Knaccudukanust o0CHOBaHUIN:

IIEJI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Homenxkiatypa ocHoBanuii. @u3nueckue
Y XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmmydyenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenkiarypa kucinor. @usnueckue

U XUMHWYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KUCor.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lonydyenue cosen.
['eHeTnueckas CBsI3b MEXIY KIaCCAMHU
HEOPraHUYECKUX COCIMHEHUN.

Knaccudunnposats nzydaemolie
BEIIIECTBA 110 COCTaBYy M CBOMCTBAM.
CocTaBisaTh (pOPMYIIBI OKCUIOB, KHCIIOT,
OCHOBaHHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHOH HOMEHKJIATypeE.
[TporHo3upoBaTh CBOKCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKINii, HILTFOCTPUPYIOIIHX
XAMHYECKUE CBOWCTBA U CTIOCOOI
TIOJTyYSHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIIII, & TaKXe
MOITBEPKTAIOIIUX TEHETHUECKYIO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPAaBHEHUSM XUMHYECKUX PEaKIIUM.
[marrpoBaTh U OCYIIECTBISATH

HA TIPAKTHUKE XUMUIECKUE
OKCIIEPUMEHTBI, POBOAUTH HAOIOICHHSI,
JIeaTh BBIBOJIBI IT0 PE3yJIbTaTaM
AKCIIEPUMEHTA MPH TTPOBEICHUN
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OG6pa3iibl HeOpraHUYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX
BEIIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacCTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMONIBI0 MHUKATOPOB.
N3ydenune B3auMOI€MCTBUS KUCIIOT

C METaJUlaMHU, PEaKUidi HEUTpaaInu3aluu.
BzaumonerictBrue pactBopa cCepHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[Tony4yeHnre HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHHE 0JIHOTO MeTaIa IPYTUM
U3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHeHIe Ki1acchl
HEOPTraHUYECKUX COCIUHEHUIN.
Buiuucnenus:

10 YPABHEHUSIM XMMHUYECKOW PEAKIINU:
KOJIMYCCTBA BEIICCTBA, 00bEMa, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHToB

WJIA IPOJTYKTOB pEaKIuU

7a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboTHI B TaOOpaTOpuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U 000PYyI0BaHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPO

Ha MHGOPMALIHIO U3 YyYeOHHMKA

U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO
VCIIOJIB30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

Htoro no pazneny:

30
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IHepuoanuyeckuii 3akoH u llepuognyeckas cucreMa xumudeckux djieMeHToB /I. . Menaeneesa. CTpoeHue aroMoB.
Xumnueckasi cBi3b. OKHCJINUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

3.1 | Ilepuoamueckuii
3aKOH

u [lepuognyeckas
cHCTEMa
XUMHYECKUX
3JIEMEHTOB

Ctpoenue aToma

. . Menaeneena.

7

[TepBble MONBITKH KJIaCCUDUKALIUH
XHMHUYECKUX 3JIEeMEeHTOB. [loHsTHe

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepunonnueckuii 3axoH. [lepuognueckas
CHCTEMa XMMHUYECKHUX DJIEMEHTOB

.. MenpneneeBa. Koporkonepruoanas
U JUTHHHOTIEpHOIHAS (POPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB /.M. Menaeneea. [leproasl
Y rpynibl. OU3NUECKUN CMBICT
MOPSIKOBOTO HOMEPa, HOMEPOB MepUoaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oromnel. DnekTponbl. CTpoeHue
AIEKTPOHHBIX 000JIOYEK ATOMOB ITEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro NOJIOXKEHUIO B [leproanueckon
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHECHUS pajinyca

PackpbIBaTh CMBICI IEPUOTAUECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOHIIBI
«llepuoguueckas cucrema XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBath CTpPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEMN U MOTYPOBHEM
MIPY MMOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYypanuii u 31eKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH UBUYECKUIA CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUUYECKHUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIUN
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Menpeneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEeJIEeNIaxX MaJbIX MEPHUOJIOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XHUMHUYECKHUX AJIIEMEHTOB,
METAUTMYECKUX U HEMETAJITNYECKUX
CBOICTB IO TpyNIiaM 1 NEPUOJAM.
3nauenue [leprnoanueckoro 3akoHa

u [lepruoanyeckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl PA3BUTHSI HAYKHU U
npaktuku. .M. Menzaenees — yyeHbli
Y TpaXkJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A ITMHKA

C pacTBOpaMu KHUCJIOT U LIEJIOYECH.
MopenupoBaHue CTPOEHUS MOJIEKYII
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX POpMYII.
Ta6muma «Ileproanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimwi
O3znHakomIleHHe ¢ 00pa3iaMu METAIIIIOB
Y HEMETAJJIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WK IpymIe.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(POpPMaLIKIO U3 yueOHUKA U APYTUX
MCTOYHUKOB, B TOM yKciie MHTepHeTa

3.2

XUMHUUYECKAS CBA3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBaA3b. KoBasieHTHasA
(moJsipHas ¥ HEMOJIAPHAsI) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTAHOBHTEIIbHBIE peakinu. [Ipoiieccrl

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHIA.
OnpenensiTe BUA XUMUYECKOU CBSI3U

B COCIMHCHUH.

MoaennpoBars CTPOEHUE MOJIEKYIT

IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.

30




OKHCJIEHUS] U1 BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN IKCIIEPUMEHT: U3YyYECHUE
00pa3IoB BEIIECTB METAJIOB

Y HEMETAJIIIOB, B3aUMO/ICHCTBUE
TUAPOKCUJIA IIMHKA C pACTBOPAMH KHCIIOT
U 111eJI0YEH, TPOBEJICHHE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakinuu
Pa3NOKEHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3oKEeHUs, COCTUHCHMUS)

Hcnonp30BaTh XUMUUYECKYIO CHMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIEKTPOHHOTO OajaHca peakiluii.
OrnpenensiTe CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB MO opMyiaM
U COCTaBIIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH MO CTETICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBlisTh
KO?(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIil METOAOM BJIEKTPOHHOTO
OasaHca.

HaGmronath XuMUYECKHE OTBITHI

10 IJIaHYy, aHAJIU3UPOBATh U J€1aTh
BBIBOJIBL.

HUcnons3zosate UKT mig cozmanns
MO/IeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB T10 TEME.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha H(popMaLHIO U3 yUeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie Murepuera

Hroro no pasneny 15
PesepBHOE Bpemst 3
OBUIEE YMCJIO HACOB 68
[10 ITPOT'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

Coneprxanue oOyueHus

OcCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

BemiecTBO M XUMHYECKHE Pe€aKInn

11

IToBTOpEHue

U yriryoJieHue
3HAHMM OCHOBHBIX
pasaesnoB Kypca

8 knacca

5

[lepnonnueckuii 3akoH. Ileprnoanueckas
cCUCTEMa XUMHUUYECKUX DJIEMEHTOB

.. Menneneesa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MIEPBBIX TPEX
MIEPUOJIOB, Kalusl, KalbIUi U UX
COCJIMHEHUI B COOTBETCTBUH

C MOJIOKEHUEM 3JIEMEHTOB

B [lepuoanueckoi cucteMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOU
CBSI3U. THUIBI KPUCTATUTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIMA KPUCTAINTMYECKOU
PELIETKU Y BUJA XUMUYECKOU CBS3H.
Kinaccudukaius u HOMEHKIaTypa
HEOPTraHWYECKHUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCS

K Pa3JMYHbIM KJIACCAM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKAs CBSI3b
HEOPTraHUYECKUX BEILECCTB.

XapakTepu30BaTh XUMUUYECKHE FIIEMEHTBI
MEPBBIX TPEX MEPUOIO0B, KAJIUS U KAJIbIUS
T10 UX TOJI0XKEHUI0 B [lepuonnueckoi
cucreme /1. . Menneneena.
KnaccudunnupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA N3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IIHME XUMHUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPKIATH CBOMCTBA IPUMEPAMHU
MOJICKYJIAPHBIX YPABHCHU XUMHUYECKUX
pEaKIuu.

OnpenensTh BUJL XUMUUECKOU CBSI3U

Y TUT KPUCTAJUTMYECKOU PEIIETKH
BCILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT X CTPOCHHUSI.
BricTpanBaTh pa3BepHYyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMalnio U3 yueOHHKa

Y CPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAJUTUYECKHUX PEIIECTOK
HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMeTalyIoB (TpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHUS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMuuecKux peakiiuii
0 Pa3JIMYHBIM MIPU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIHMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY 3 (PeKTy,

110 U3MEHEHUIO CTEIIEHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

10 00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). JK30-

Y SHJAOTEPMUUYECKUE PEAKIINU,
TEPMOXHUMUYECKUE YPABHEHHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [lorsiTue 06 06paTUMBIX

¥ HEOOPATHUMBIX XUMUYECKUX PEAKITHSIX.
[loHsITHE O TOMOT€HHBIX U TE€TEPOrE€HHBIX
peakuusax. [lonsitue o karanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMHUYECKOUW peaKkuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT H3ydaeMbIX TTOHATHIH
Y TIPUMCHSITh 3TH TIOHSTHS IPY OTTUCAHHUH
CBOMCTB BEIICCTB M UX MPEBPAICHHI.
KnaccuduiumpoBaTs XUMUYECKUEC
PEaKIMU 0 Pa3IMYHbIM IIPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIIMH OT Pa3InIHBIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX TIPEBPAIICHHM
B Pa3JINYHBIX YCIIOBHSIX.

OnpenensiTe OKUCTUTEIb

1 BocctaHoBuTesb B OBP.

CocTaBITh 3JEKTPOHHBIN OaJIaHC
peaxIuu.

[Tpou3BOAUTH BEIYUCTICHUS

10 XUMHYECCKUM YPaBHCHHSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B T1ape WM TPYIIIIC.

BricTpanBaTh pa3BepHYThIC IMCHMEHHBIC
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peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKLHii ¢ UCTTOB30BAHUEM METO1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHUCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE TPUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MACCHI
peareHTOB WU IPOIYKTOB IO
YPaBHEHUSM XUMUYECKUX pEaKIUn

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(QOpMaLKIO U3 YUEOHHKA

Y CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
VCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.3

DNeKTpoNIuTHYECKas
JIUCCOLIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 37EKTPOIIUTUYECKON
JTUCCOLMALINN. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIMY BEIECTB

C pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U ci1a0ble SJIEKTPOTUTHI.

Peakuun nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBIC U3y4aeMbIX OHSATHM,
a TaK)XXE€ CMBICII TEOPUHU
AIEKTPOJIUTHYECKON TUCCOLUALNY.
OOBACHATH NPUUHUHBI
AJIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, Pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS TUCCOLUALIAN
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IPOTEKAHUS pEeaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHbIC HOHHBIE
ypaBHEeHUs peakiuii. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 PIEKTPOIUTUUECKOM
nucconyanui. KauecTBeHHbIE peakiuu
Ha WoHBI. [loHsTHE O TUIpOIU3E

COJIEN.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOPOBOIHOCTH
pacTBOPOB BEILIECTB, IIpoliecca
JACCOLIMAIIUM KUCIIOT, 1IeJI0Uen

Y coJiei (BO3MOXKHO HUCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIOIIKE TPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
oOpa3zoBaHUE BOJIbI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILIECTB C MOMOIIBIO KAUECTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHuviii onvim:

N3yueHne npu3HaKOB MPOTEKAHUS
peakiuu HOHHOTO OOMEHAa B pacTBOpPax
AJIEKTPOJUTOB (C 00Opa3oBaHHEM OCaKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEJI0YEH U COJIEH, TTOJIHBIC

Y COKpAILICHHBIE HOHHBIE YPAaBHEHUS
XUMHUYECKUX PEAKIIU HOHHOTO OOMEHa,
KpaTKUE HOHHBIE YPABHEHUS ITPOCTHIX
PEAKLMI TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIUYHBIX KJIACCOB
Ha OCHOBE TEOPHUHU JIEKTPOJIUTHUUECKON
JIUCCOLMAIIAN; TOATBEPKAATh CBOMCTBA
MIPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUM.
PemraTe 3kCriepuMeHTAIBHBIE 3a1a41
10 TEME.

[InaHupoBaTh U OCYLIECTBIISIT

Ha MPAKTUKE XUMUYECKUE

9KCIICPUMCHTLI, IIPOBOJAUTDH Ha6J'IIOI[CHH$I,

JIeJIaTh BBIBOJIBI 10 PE3YyJIbTaTaM
DKCIIEPUMEHTA IIPU NPOBEACHUN

71a00paTOPHBIX OMBITOB M MTPAKTUYECKUX

pador.

CnenoBath npaBuiam 0€30MacHOM
paboTel B TabopaTopuu

IIPY UCTIOJIb30BAHNH XUMHYECKOM
MOCYJIbl U 000PYyIOBAHUSL.

HpOBOI[I/ITB BBIYHMCJICHHA 110 XUMHYCCKHUM

YPaBHCHUSM.
VYyacTBOBaTh B COBMECTHOM paboTe
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lIpakxmuueckasa paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJ1a4 1o TEME.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIINI

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
Nutepuera

Uroro no pazgeny

17

HemeTtasabl n nx COCAMHECHUSA

2.1 | OOmras
XapaKTEePUCTHKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crpoenue u puznueckue CBOMCTBA
MIPOCTHIX BEIIECTB — IaJIOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3auMOJIEUCTBHE C METAJJIAMH,
HEMETaJUIaMU, 1IeJI0YaMM).
XnopoBogopoa. CosiHast KUCIOTa,
XUMHUYECKHE CBOMCTBA, MOTy4YCHHUE,
npuMeHeHue. JlercTeue xiaopa

Y XJIOPOBOJIOPOJa HAa OPTaHU3M
yeloBeka. BaxkHenmuye XJa0puabl U uX
HaXOXJICHUE B MPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMnbIThI, OTpaXkaroue GU3NICCKUE

Y XUMUYECKHE CBOMCTBA FJIOT€HOB U UX
COeIMHEHUH (BO3MOYXHO MCTIOJIb30BAHHUE

OOBSCHATH 00IITE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOWCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejienax MaabixX
MEPHUOJIOB U TTIAaBHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C YY€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh GU3MUECKUE

¥ XUMUYECKHUE CBOMCTBA IIPOCTHIX
BEIIIECTB TAJIONCHOB (Ha MIPUMEPE XJI0pa)
U CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[1maHupoBaTh U OCYIIECTBIISITH

Ha MPAKTHUKE XUMUUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOJIIOICHMS,
JIeJIaTh BBIBOJBI IO pe3yJibTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomileHHE ¢ 00pa3LaMu XJI0pUI0B
(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydyeHne CBOUCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlosmy4yeHue CONSTHOM KUCIIOTHI,
U3YUYEHHUE €€ CBOICTB.

Buviuucnenus:

M0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

IKCIIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHOM
paboThl B 1abopaTopuu

IIPU UCTIOJIB30BAHUN XUMHUYECKON
MOCYJIbI U 000PYyI0BaHUS.

BricTpanBaTh pa3BepHyThIC MTUCHMEHHBIC
Y YCTHBIC OTBETHI C ONIOPOM

Ha MHGOPMALIHIO U3 yYEeOHHMKA
U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO

VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

2.2

OO0mas
XapaKTepUCTHKA
XUMHYECKHX
AIIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COCIUHECHUS

OO6mast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUSI.

Crtpoenue u pusndeckue CBONCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHL.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoopo, cTpoeHue, (huznuecKue
Y XUMHYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

CepHas kucinora, pusznyeckue

¥ XMMUYECKHEe CBOMCTBa (00IIHE KaK

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHHH CBOMCTB JIEMEHTOB
VIA-rpynmnsl ¥ uX COIMHEHUH C y4E€TOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh HU3NUECKHEC

Y XUMHYECKHE CBOMCTBA TPOCTOIO
BEIIECTBA CEPHI U €€ COCTUHEHHUI
(cepoBOIOpOIa, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJy4YeHUsI, MPUMEHECHUE U 3HAUCHUE
B MMPUPO/IC U )KU3HM YEJIOBEKA.
OnpenensiTe HaMUYKE CyIb(aT-NOHOB
B pacTBOpE.

OOBSACHSITH CYITHOCTh KOJIOTMYECKUX
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peACTaBUTENS Klacca KUCIOT

u crienuduyeckne). XUMUYECKHUE
peakIuu, Jexxalirue B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOMy4YeHHUS
cepHoil kucnotsl. [Ipumenenue. Conn
CEpHOM KUCIIOThI, KAUECTBEHHAS PEAKIIHS
Ha CyJib(aT-uoH.

Haxosxaenue cepbl 1 €€ COeTMHEHU N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl COCTMHECHUSIMHU
cephl (KUCTOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €T0
MpeAOTBPAICHUS.

Xumuueckuii yKcnepumenm:
Llemoncmpayuu:

O3zHakomileHHE ¢ 00pa3aMu cepbl U ee
COEIMHEHUAMU (BO3MOKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Habmonenue nporecca o0yriauBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHOUN CEPHON KUCIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XMuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOM KHUCIOTHI.
[IpoBeneHre KaueCTBEHHOM peaKkuu Ha
cynb(haT-uoH U HaOIIOAEHUE TPU3HAKA
ee MPOTEKAHUS

npo0ieM, CBA3aHHBIX C TepepadoTKON
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYLIECTBIIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JieaTh BBIBOJBI 110 pe3yJibTaTaM
HKCIEPUMEHTA.

CnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPHU BBIOJHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponuecKkyto CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUI

U COJIEH B BOJAE, dJIEKTPOXUMUYECKHUN Psif
HaIpsKEHU METAIIIOB).

Hcnonp30BaTh IPHU BBITOJIHEHUT
y4eOHBIX 3aJIaHUi U B TIpOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOr0 COJIepkKaHUs, CIPAaBOYHbIE
MaTtepuaibl, pecypcel IHTepHETA
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmnsi.

Azor, pochop u ux
COEJIMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoe.
AMMHUaK, ero Gu3nyecKue 1 XuMUIeCKue
CBOMCTBa, MOJy4CHUE U TPUMEHCHHE.
Conu aMMoHUS, UX Pu3nyuecKue

U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHast peakiiusi Ha HOHBI
aMMOHMS.

A30THas KUCJIOTa, €€ TTOJIyUYCHHE,
bu3UYECKUe U XUMUUECKHE CBOMCTBA
(oOmue Kak MmpeCcTaBUTENs Kiacca
KHUCJIOT U CIIeIU(PUIECKHE).
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
ynoOpeHui. XUMUYIECKOE 3arps3HCHHE
OKPY’KAIOIIEN CPEIbI COCTMHECHUSIMU
a30Ta (KUCJIOTHBIE T0K/H, 3aTPSI3BHEHHE
BO3]1yXa, IOYBBI U BOJJOEMOB).
docdop, ammoTponHbIe MOIU(DUKAITUN
docdopa, hpu3nIecKre 1 XUMHUICCKHC
cBoiictBa. Okcup dhochopa (V)

u ¢pocopHast KucioTa, GU3nIecKue

OOBsICHATH 001IE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB AJIEMEHTOB
VA-rpynmnsl v uX COEAUHEHNUN C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUYECKUE

Y XMUMHYECKHE CBOWCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
COCTMHECHMIA (aMMHUaKa, CoJIeii aMMOHHUS,
a30THOM KUCIJIOTBI, HUTPATOB, OKCH/IA
docdopa (V) u dochopHOI KUCTOTHI,
dbocdaroB), criocoObl UX TOTYUYEHUS,
NPUMEHEHHUE ¥ 3HAUYCHHUE B TIPUPOJIC

U KM3HU YeJIOBEKa.

OnpenensiTe HOHBI aMMOHUSA U Qocdat-
MOHBI B PacTBOpE.

OOBSICHATH CYITHOCTH 9KOJIOTUYECKHUX
npo0sieM, CBSI3aHHBIX C HAX0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPY’KAIOILIEH Cpeae.

[TnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeN1aTh BBIBOJBI [0 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OTIBITOB U MIPAKTHYECKON
paboThI.

CnenoBath mpaBuiaM 0€30MacHOM
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Y XMMUYECKHUE CBOMCTBA, MOJIyUYECHUE.
Hcnonb3oBanue pocdaros B kauecTBe
MUHEPAJIBHBIX YI0OpECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHE ¢ PU3MUECKUMU
cBoMcTBamMu a3zota, pocdopa

U UX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB).
O3HakoMJIeHHE C 00pa3liaMH a30THBIX
u GhochOpHBIX YAOOpEHUIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHUE CBOMCTB aMMHAaKa.
BzaumMoneincTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MEJBIO
(BO3MO>KHO MCIIOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimei:
[IpoBeneHre Ka4eCTBEHHBIX PEAKIIUM
Ha MOH aMMOHuA U pocdar-noH,

Y U3Y4YE€HUE NMPU3HAKOB UX
IPOTEKaHUSI.

lIpakmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, u3ydeHue
€ro CBOWCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

paboTel B 1aboparopun

MIPU UCIIOJIB30BAHUN XUMHUYECKON
NOCYZbl U 000PYI0BaHHUS.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcnionp30BaTh IPH BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(MepHOINYECKYIO0 CUCTEMY XUMHUECKUX
anemenToB J[. . Menpeneena, Tabnuiry
PacCTBOPUMOCTH KHCJIOT, OCHOBAHUM

1 COJIEH B BOJIE, DJICKTPOXUMUUECKUM PsiT
HanpsH>KEHUW METaJIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynmsr.
Yraepon

Y KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IV A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHUS.

Yrnepon, amioTponHbie MOAUGUKAIINH,
pacnpocTpaHeHre B IPUPOJIE,
bu3UYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B IIPUPO/IE.

Oxkcupsl yriaepoja, ux Gu3sndeckue

Y XUMHYECKUE CBOMCTBA, JCVCTBUE

Ha KUBbIE OPTaHU3MBbI, TIOJIyYEHNE

Y IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yriepona (IV), runoresa riao6anbHOro
NOTEIUICHUS KJINMAaTa, TapHUKOBBIN
¢ dexT.

VYroJibHas KUCIIOTA U €€ COJU, UX
¢bu3nyueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHUE.
KauecTBenHas peakius Ha KapOOHAT-
nonbl. Micnonb3oBaHne kapOOHATOB

B OBITY, MEJIUILIMHE, TPOMBIILIIEHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMyYeCKuX BEIIeCTBAX KaK

0 COEJMHEHUSX yriiepoaa (MeTaH, 3TaH,

OOBsICHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEITMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUYECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB yriepoaa U KPEMHUS U UX
COEIMHEHUH (OKCHIOB YIJIepo/a,
YTOJIbHOM KUCIIOThI, KAPOOHATOB, OKCHU/IA
KPEMHHUS, KPEMHHUEBOU KHCIIOTHI,
CHJIMKATOB), CIIOCOOBI X MOJYYEHUS,
NpUMEHEHHUE U 3HAaYCHHUE B IPUPOJIE

Y )KM3HU YeJIOBEKA.

OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHME BELIECTBAa — CBOWCTBA
— NPUMEHEHHUE — Ha IPUMEPAX
COEJIMHEHUH yIiIepoJa U KPEMHUS.
Omnpenenarb kKapOOHAT- U CUIIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYIIHOCTH 3KOJIOTHUECKUX
po0sIeM, CBA3AHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPY Karolen
cpeze.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKHUX BELIECTB IPUMEPaAMHU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
3TUJIEH, aE€THIIEH, ITaHOJI, [JULIEPHUH,
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STWJIEH, alleTUJIEH, 3TaHOJI, IJIULEPHH,
YKCyCHasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMONTOTrUYECKU BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojaax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COCAMHEHUI.
Kpemnunit, ero puznueckue

U XUMUYECKHE CBOMCTBA, MOITYYEHHE

U npuMeHenne. CoelnHEeHUs] KpeMHUS

B pupoje. OO1ue npeacTaBieHus

006 okcue kpemuns (1V) u kpeMHHEBOI
KHCJIOTE.

CunmkaTsl, UX UCIOJIb30BAHUE B OBITY,
MEULMHE, TPOMBIIIJIEHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eTon. [Ipobiiemsr 6e30macHOTO
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PELIETOK

YKCYCHas KUCJI0Ta), B3aUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUN YTIepo/ia
Y OPTaHUYECKUX BEIIECTB.

OnuceIBaTh pOJIb OCIIKOB, KUPOB

U YTJICBOJIOB B (DYHKITMOHHPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
WUCTOYHUKOB YTJIEBOJIOPOOB, UX POJIh

B OBITY U TTPOMBITIUICHHOCTH.
[TpOBOIUTE BEIYUCIICHHUS 110 YPABHCHHUSAM
XUMHYECKUX PEAKIIHH.

[T1aHMpOBATh U OCYIICCTRIISATH

Ha TIPAKTUKE XUMUYCCKUE
AKCTIEPUMEHTHI, IPOBOIUTH HAOTIOICHUSI,
JieJIaTh BBIBOJIBI TI0 pe3yJIbTaTam
AKCTIEPUMEHTA TIPU TTPOBEICHUU
71a00paTOPHBIX OIBITOB M MTPAKTHYECKUX
pabor.

CrnemoBath nmpaBuiaM 0€30MacHoOM
paboTel B TabopaTopuu

IIPY UCTIOJIb30BAHUHT XHMHYECKOM
MIOCYJIBI U1 000PYIOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MAaTEPUAIIBI
(ITeproandecKyro CUCTEMY XUMUYECKUX
sanemenToB /. 1. MenpaeneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHH
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anmasa, rpadura, QyniepeHa.
O3HaKOMIIEHHE C IPOLIECCOM aJIcOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOU MPOMBIIIICHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBILIEHHOCTB ).

Mojenu MOIEKyJ OpraHuYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[lonyyenue, cobupanue, pacno3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHre KaueCTBEHHBIX PEAKLIUM

Ha KapOOHAT U CUJTUKAT-UOHBI

Y U3Y4YECHUE NMPU3HAKOB UX

POTEKaHUSI.

IIpakmuueckue pabomboi:

Ne 4. Tlonydenue yriekuciioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no TeMe «Ba)xHenIe HeMeTaIbl
U UX COCIUHECHUS».

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Y COJIEHN B BOJE, JIEKTPOXUMHUUECKUM sl
HaIpPsHDKEHUM METAIIIOB)

Hroro no pazaeny

25
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MeTajibl 1 UX COCAMHCHUSA

3.1

OO1ue cBoMCTBA
METAJLIOB

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHus B [lepuognueckont cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MeHneneeBa 1 CTpOCHUSI ATOMOB.
Crpoenue MeTaiuioB. Metamuyeckas
CBSI3b U METAJITUYECKast
KpUCTAJUTMYECKAsl PeIIeTKa.
DIEKTPOXUMUYECKUH psAJT HAPSHKEHU I
MeTaioB. du3nueckue U XUMUUYECKUe
cBoiicTBa MetayuioB. OO1He CrIoco0bl
nosryyeHus: MmetaiuioB. [lonsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Cnnasel (CTallb, YYTYH, JIOPATIOMUHUN,
OpoH3a) ¥ UX IPUMEHECHHUE B OBITY

Y IPOMBIIIJIEHHOCTH.

Xumuueckuii IKCcnepumenm:
Ilemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHne pe3ylbTaToB KOPPO3UHU
METaJI0B (BO3MOKHO UCIOJb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHuvlie onvimol:
O3HakoMJieHHE C 00pa3aMy METaJIIOB
U CIUIABOB, UX (PU3NYECKUMU

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITh OTH TMIOHATHS TIPH OMUCAHUN
CBONCTB BEIIECTB U UX IIPEBPALLECHUMN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB 3JIECMEHTOB-
METAJJIOB ¥l UX COCTMHCHHH C y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAJLIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 00IIHE CITIOCOOBI
MOJTYYEHHUS METAJIOB.

OnuchIBaTh CIIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3HUH.

CrnenoBath mpaBuiaM 0€30MMacHOM
paboThI B TabopaTopuu

IIPH UCIIOIB30BAaHUN XUMHYECKOMN
MIOCYJIBI U1 000PYTOBaHUS.
[Tpou3BOAUTH BEIYUCTICHUS

110 YPaBHEHHSIM XUMUYECKUX PEAKIIHH,
€CJIM OJH U3 PEareHTOB CONECPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYyIIIE.

Hcnonb30BaTh MPY BHIMTOTHECHAH
y4eOHbIX 3aJJaHUN TEKCThl YUEOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIUi,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyto CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menpneneesa, Tabmauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHU M

Y COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN PAL
HaMNpsHKEHUM METaIoB)

3.2

Baxnuerimme
METAJLIBI U UX
COEIUHEHUS

16

[[lenounbIe METAILIBI: TTOJ0KEHUE

B [lepuoanueckoii cucteMe XuMHUYECKUX
anemenToB [[.1. MeHnnaeneena,

CTPOEHHUE UX aTOMOB, HAXOXK/ICHHUE

B ipupojae. PU3N4eCcKue 1 XUMUIECKUE
CBOICTBA (Ha MpUMeEpe HATPUs

1 Kayusi). OKCUBI M TUIPOKCHUIBI HATPUS
u kanus. [[pumeHeHune neaouHbIX
METAJIJIOB U UX COCTUHCHUM.
[[{emouHO3EMENBHBIE METAJIJIBI MATHUAM

U KAJIBIIUN : TIOJIOKEHUE

B [leproanyeckon cucreme XUMAYECKUX
anemenToB /.. Menneneesa, crpoeHue
MX aTOMOB, HAX0XJCHUE B IIPUPO/IE.
du3nyecKre 1 XUMHUYECKHUE CBOMCTBA
MarHus 1 Kajenusa. Baknenmue
COEJIMHEHUS KaJablus (OKCHI,
TUIPOKCH, COJH). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPaHEHUHI.

AJIOMUHUI: TIOJ10KESHUE

B [lepnoanueckoni cucreme

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COSJIMHEHUU B TPYIIIax

C YY4E€TOM CTPOCHHS UX aTOMOB.
XapakTepu3oBarh (HU3NUECKHEC

U XUMUYECKHE CBONCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COSIMHEHUMN
(OKCUIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI MX MOJTYyYCHUS, IPUMEHEHNE

Y 3HAYCHHE B TIPUPOJIC U KU3HU
yeJIOBEKa.

VYcranaBnuBaTh MPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — NMPUMEHECHHUE —
Ha MpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBaTh ¢ HOMOIIBIO KQUECTBEHHBIX
peaKIuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, ATFOMUHUS, [IMHKA, xkene3a (11)
u xene3a (III), menu (II).

Jloka3piBaTh aM(POTEpHBIN XapakTep
OKCHJIOB M TUJIPOKCHUIOB ATFOMUHUS
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XUMHYCCKHUX DJICMECHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUUYCCKHC CBONMCTBA aIIOMUHHUS.
AmoTepHbIe cBOMCTBa OKCHIA

U TUAPOKCHUA ATFOMUHHUS.

Kenezo: monoxenue B [lepuoanueckoit
CHCTEME XUMHYCCKUX DJIEMECHTOB

.. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUYECKHE CBOMCTBA JKee3a.
Oxcupl, TuAPOKCUIBI U cou sxenesa (1)
u xkenesa (III), ux cocras, cBoiicTBa

Y TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJOU (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpaniuBaHue JIaMeHU HOHAMU
HaTpUsl, KaJIUs U KaJIbIUs

(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

HccnenoBanue CBOMCTB KE€CTKON BO/IBI.
[Iporiecc ropeHus »xkesne3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

U [[MHKA.

IInaHupoBaTh U OCYLIECTBIIATH

Ha MPAKTUKE XUMUUECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JienaTh BHIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBatb npaBuiiam 6€30MacHON
paboTel B TabopaTopuu

MIPH UCTIOJIB30BAaHUY XUMHUYECKON
MOCYJIbI U 000PYyIOBaHUSI.

[Tpon3BOANUTH BBEIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha THGOPMAIIHIO U3 yYeOHNKA

U CIIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIA TOHATUNHBIN
anmnapar Kypca XUuMUu
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JlabopamopHvie onvimol:

[IpoBeneHrE KaUECTBEHHBIX PEAKIIUM
Ha MOHBI (MarHus, KaJIbIUs, aIFOMUHUS,
unaka, xenesa (1) u sxenesa (11I), menu
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFOMUHUS U TUJIPOKCUIA
[IUHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
yCTpaHEHHS.

Neo 7. Perienue s3kCiepuMEHTAIBHBIX
3a7a4 no TeMe «BakHenIl1e MeTajlIbl
U UX COCJUHECHUS.

Buviuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH W3 PEareHTOB JaH B U30BITKE
WJIA COACPKUT IPUMECH;

MAacCCOBOM J0JIM BBIXOAa MPOAYKTA
peakuuu

Uroro no pazaeny 20
XUMHS U OKPYXKAKOLIAS cpeaa
4.1 | Xumus 3 BemectBa u MaTepuabl B MOBCEAHEBHON | XapaKTEPU30BaTh POJIb XUMHU

1 OKpYy Karommast
cpena

YKA3HU 4YenoBeka. be3onacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUYECKUAX
peakiuii B ObITy. I[lepBast momonib

B Pa3JIMYHBIX cPepax AesATCILHOCTH
JII0JICH, OCHOBHBIC BEIIIECTBA
1 MaTepHabl, MPUMEHIEMbIC B )KU3HU
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IPU XUMUYECKUX 03KOTrax

U OTPABJICHUSX.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpensl (peaenbHas 10mycTuMas
KOHIICHTpAIIMs BelecTB. Posib XuMuu

B PEILICHUH SKOJIOTHUECKUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

N3ydenne 06pas3iioB MaTepuaioB
(cTekJ10, CIIaBbl METAJIIIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOT0 YeJIOBEKa.
OOBSICHATH yCcIOBUS 6€3011aCHOTO
UCTIOJIH30BaHMS BEIIECTB M XUMUIECKHIX
peakuuii B ObITY.

AHanM3UpOBaTh U KPUTUUECKU
OLIEHWBATh MH(POPMAITUIO O BIUSHUU
MIPOMBIIIUIEHHOCTH, CEITLCKOTO X03sICTBA,
TPaHCIOPTa U JIp. HA COCTOSTHHE
OKpY’KaloIIen Cpeibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIH

IPU XUMUYIECKUX 0KOTaX H OTPABICHUSIX.
[IpuHUMaTh yyacTHe B 00CYKIEHUU
npo0eM XUMUYECKON M SKOJIOTUYECKOM
HaINpaBJIeHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodiemMe

¥ [IpeJyIaraTb BO3MOYKHBIC IIyTH €€
peleHus

Hroro mo pazneny: 3
Pe3epBHOE Bpemst 3
OBILEE U1CJIO YACOB 68
[10 [TPOIT'PAMME
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IMEPEUYEHB (KOJAU®PUKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUU K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJAEPKAHUS ITO XUMUHU

B ¢denepanbHbIX M pervoHa’IbHBIX MPOLENYypax OLEHKHM KayecTBa 0Opa3oBaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacuperesieHHbIX MO KiaccaM IpPOBEpsSEeMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKAHUS TI0 XUMUHU.

8 KVIACC

IIpoBepsiemble TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMslI

Kon [IpoBepsiemble MpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus
pesyJbrarta
1 [To Teme: «IlepBoHayaTbHbIE XUMUYECKUE TTOHATUS
11 pacKphIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TIIOHSTHH: aTOM,

MOJIEKYJIa, XUMHUYECKUW DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAsT W HEOAHOPOJHAsS), BAJIECHTHOCT,
OTHOCHUTEJIbHAsE aTOMHAasT M MOJIEKYJISIpHasT Macca, KOJHUYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJs XUMHYECKOrO
dJIEMEHTa B COEIWHCHHH, MOJISIPHBIM OOBEM, XUMHYECKas pPEeaKIus,
KIaccu(pUKaIMsl  peakluid:  peakiuu  COCIAMHCHUS,  PEaAKIUU
pa3lIoKEHUs, pPEaKIuu 3aMCEICHMs, peakiuu oOMeHa, DK30-
U DHJIOTEPMUYECKHE PEaKIIMH, TEIIOBOM 3(pdeKT peakumu, pacTBop,
MaccoBasi J0Jis BellecTBa (MPOLIEHTHAs KOHIICHTpallMsi) B pacTBOpE

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX ITOHSATHM
Y IPUMEHATH 3TH ITOHATHS IIPU ONIMCAHUU BEUIECTB U UX ITPEBPALLICHUN

1.3 UCII0JIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUJII COCTaBiIeHUs (opMyin
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUN

1.4 pPacKpbpIBaTh CMBICJI 3aKOHOB COXPAaHEHHMS MAacChl  BEILIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHA
ABorajapo

1.5 ONpeNesiTh  BAJCHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX
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1.6

KJIacCU(ULIUPOBATh XUMUYECKUE peaKUMH (M0 YUCIAYy U COCTaBy
YUYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIIOBOMY 3D (PEKTy)

1.7

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDPHYIO U MOJISIPDHYIO MAacCChI
BEILIECTB

1.8

BBIYHCIISITh MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JeMEHTa 1o (Gopmyre
COCTMHEHMUSI,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PaCTBOPC

1.10

MPUMEHSAThH €CTECTBEHHO-HAYUHbIE METOIbI TTO3HAHUS — HAOJIIOICHUE,
U3MEpPEHUE, MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEAJIbHBINA U MBICJICHHBIN )

IIo Teme: «BaxxHeiue MpCaACTABUTCIIN HCOPTAHNYICCKHUX BCUICCTBY»

2.1

PACKPBIBATH CMBICIT OCHOBHBIX XUMHUUYCCKUX MMOHSTHM: OKCH A, KUCJIOTA,
OCHOBAHHUC, COJIb

2.2

OTpENENATh MPUHAIIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIaccy
COEIMHEHHUI 1o hopMyram

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTI) HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTCpUu30BaATh (OHI/ICLIBaTL) 06HII/IC XHMHUYECKHUE CBOMCTBA BCIICCTB
Pa3INIHbIX KJI1acCCOB, IMOATBEPIKaAaA OIMMCaHUuC IMpuMcpaMu
MOJICKYJIAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ

2.5

IIPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT UX
KAQUEeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAHUSI XUMHUYECKUX
IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX

2.6

CleoBaTh  MpaBWJIaM [OJb30BAHUS  XUMHYECKOM  TMOCYI0# U
1a0opaTopHBIM O0OPYIOBAaHHEM, a TaKXKe IMpaBHiIaM OOpalieHUus ¢
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKUUSMH TIO BBIMOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYEHUIO U COOUPAHHIO
ra3000pa3HbIX BEHIECTB (BOIOPOJa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIECHHOW MacCOBOM JOJEH PACTBOPEHHOIO
BEILECTBA, INIAHUPOBATh U MMPOBOJAUTH XUMHUUECKUE SKCIIEPUMEHTHI T10
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C IOMOUIBIO
WHANKATOPOB (JTakMyc, peHondTaneuH, METHIOPAHK U IPyTHe)

2.7

IMPOBOAUTD PACUYCTHI I10 YPABHCHHUIO XUMHYECKOM p€aKunuu

I[To Tteme: «llepmommueckuii 3akoH u Ilepuogmueckas cucrema
xumudeckux oanemeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumnueckas cBa3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHH: AP0 aTOMA,
AJEKTPOHHBIA CJOM aToma, aToMHas OpOWTallb, paguyc aToma,
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XUMHYECKAsT CBS3b, NMOJISIPHASA W HEMOJSpPHAs KOBAJEHTHAs CBS3b,
3JIEKTPOOTPULIATENLHOCTh, HOHHAA CBSI3b, HWOH, KATHOH, AaHUOH,
CTCIICHL OKHMCJICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuonnueckoit
CUCTEMBbl XMMHUYECKUX OJJIEMEHTOB: pa3jiuyaTh IOHATUS «TJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpynmna (b-rpymma)y,
«MaJjble» U «OOJIBIINE)» TEPHObI

3.4

packpbiBaTh cMmbich Ilepuognueckoro 3axona J[.M. Menneneesa:
J€MOHCTPUPOBATHh MIOHUMAHUE TIEPUOIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX MOJI0KeHud B [lepuonnueckoit cucreme

3.5

COOTHOCUTH  OOO3HAYeHMs, KOTOpble HUMEIOTCI B  TalJuIe
«Ilepunonnueckas cucreMa XUMHUYECKUX AJIIEMEHTOB
JA.WN. MenneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsAn sipa, o0llee Ynucio
AJIEKTPOHOB U PACIIPEEICHUE UX 110 DJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHLIX
COCAMHCHMUAX

3.7

OIIpCaAcCisITb BHI XUMHYECKON CBA3U (KOBaHCHTHaﬂ )41 I/IOHHEUI)
B HCOPIraHUYICCKUX COCANHCHUAX

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon [IpoBepseMblii IIEMEHT COAEPKAHUS
1 ITepBoHayaIbHBIE XUMUYECKUE TTOHSATUSA

1.1 [Ipenmer xumun. Posib XUMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BEIIIECTB

1.2 [lonsTe O MeTOoAax MO3HAHUS B XUMHUH. YUHCTHIE BEIIECTBA M CMECH.
Crnioco0nI pa3jeneHust cMeceit

1.3 ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX
371eMeHTOB. [IpoCThIe U CI0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHUE

1.4 Xumunueckass (popmyna. BaneHTHOCTP aTOMOB XHUMHYECKHUX 3JIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BCIICCTB. OTtHOocuTeNnbHAs aTOMHas Macca.
OTHOCUTENIbHAS MOJICKYJSIpHAaA Macca. MaccoBas J0JIs1 XHUMHYCCKOI'O
QJICMCHTA B COCANHCHHUHN
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1.5

KomnuecTBo BemecTBa. Monb. MonsipHas macca. BzauMocBsi3b KOJIM4eCTBa,
Macchl U 4YHCJIa CTPYKTYPHBIX €IWHUII BellecTBa. PacueTsl mo dopmynam
XUMHUYECKHX COCTUHEHHI

1.6

dusnyeckre U XUMUIECKUE SBIICHUS. XUMHUYECKas PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEHWsS MacChl  BEIIECTB. XUMHUYECKHE  ypPABHCHHS.
Knaccudukamus XUMHYECKUX peaknuii (COCAMHCHHS, Pa3IOKCHHS,
3aMeIleHus, 0OMeHa)

1.7

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO € XHMHUYECKOW TIOCYJOM,
C TmpaBuWiIaMud paboTel B JabopaTopuu W TOpUEeMaMHU  OOpaIleHHS
Cc 7a0opaToOpHBIM O0OpYJOBaHUEM, HM3y4YCHUE U ONHcaHue (QU3NUECKUX
CBOMCTB 0Opa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJeHUE (PU3UUECKUX
(r1aBJieHUE BOCKa, TasiHHUE Jibja, PacTHUpaHUE caxapa B CTYIMKEe, KUIIEHUE
U KOHJICHCAIUSl BOJIbI) M XHMHUYECKUX (TOpEHHE CBEYM, IPOKATMBAHUE
METHOM TPOBOJIOKH, B3aMMOJICCTBHE MeJa ¢ KHCIOTOM) SIBIICHHH,
HAOII0JIEHUEe U OIMCAaHHE TPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEaKIUM
(pazyioxeHue caxapa, B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusl,
pasznoxenue runapokcuna meau (II) mpu HarpeBanwu, B3auMOJEHCTBHE
xene3a ¢ pactBopoMm conu Mmeau (II), u3yueHume crocoOoB pazaereHus
cMmecel (C MOMOIIbI0 MaruuTa, GuiIbTPOBaHUE, BhIMIAPUBAHKE, JUCTHILISAINUSA,
xpomaTorpadusi), MPOBEeJICHHE OYUCTKH MOBAPEHHON COJIM, HAOIIOJEHUE U
OMMCAHUE PE3YIbTATOB NPOBEACHUS ONbITa, WIIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHNE MOJIENIE MOJIEKY (ILIapOCTEPKHEBBIX )

Baxuenme npeacTaBUTEIN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmeck razoB. CocraB Bo3nyxa. Kucnopoa — 3jaeMeHT U IpocToe
BeniecTBO. HaxoxaeHune kuciaopoaa B mpupoie, Pu3nyeckue U XuMUIecKue
cBoiicTBa (peakiuu ropenus). Oxcunpl. [IpuMmenenue kucimopoaa. CrocoOb
MOJIYYeHUS KUCJIOPOJa B J1a0OpaTopuul W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupojie. O30H — autoTponHas MOAU(PHUKAIIHS KACIOPOIa

2.2

TemnoBoit 3 PexT XUMUYECKON peakiuu, TEPMOXUMUYECKUE YpPaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peaKlUU. TOIIMBO: YroJib U METaH. 3arps3HeHHE
BO3/lyXa, yCUJIEHNE TAPHUKOBOTO A (PeKTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Bonmopon — snemeHT M mpocTtoe BemecTBO. HaxoxaeHwe Bomopoaa B
npupojae, uU3NUECKHe M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI
nosyyeHus. Kuciaorsl u conu

2.4

MoutsipHbIii 00beM ra3oB. PacdeTsl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CBOMCTBa BOAbl. Boma kak pacTBoputesb. PacTBOpBL
HacebllieHHble ¥ HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPHUMOCTH BEILIECTB B
BoJZie. MaccoBas 1015 BELIECTBA B paCTBOpPE. XMMUYECKHE CBOMCTBA BOJBI.
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OcHoBanus. Posb pacTBOpPOB B IIPUPOJIE U B KU3HU YenoBeKka. Kpyrosopor
BOABl B MPHUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYUCTKA
IIPUPOJIHBIX BOA

2.6

Knaccuduxanus neopranndeckux coenunenuii. Oxcuapl. Knaccuduxanus
OKCUJIOB: coJieoOpa3ytomue (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHbIE)
u  HeconeoOpasyromme.  Homenknatypa ~ okcumoB.  Duszmyeckue
Y XMMHUYECKHUE CBOMCTBA OKCHAOB. [loydyeHne okcuion

2.7

OcHoBanusi. Knaccudukanuss OCHOBaHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoOBaHUN. @PU3NYECKHE U XUMHUYECKUE
CBOMCTBA OCHOBaHUM. [lonyuyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucinot. dusnyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaioB H.H. bekerosa.
[Tosmyuenue KuciaoT

2.9

Conu. Homenknatypa coneil. @u3nyeckue U XUMUUYECKHUE CBONCTBA COJIEH.
[Tomyuenue coiuen

2.10

I'eneTnueckas cBs3b MCIKAY KilIaCCaMU HCOPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUNA OKCIEPUMEHT: KaueCTBEHHOE OMNPEACICHUE COJIepKaHUs
KHUCIIOPOJIa B BO3AyXe, MOJydeHUe, coOOMpaHue, paclo3HaBaHUe U U3yYeHHUE
CBOMCTB  KHCJIIOpPOJa,  HAONIOJAEHWE  B3aUMOJICUCTBUS  BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MIPEKpaIeHUs TOpeHus (1oxapa),
03HAaKOMJICHHE ¢ 00pa3IiaMHi OKCHJIOB U OIKMCAaHUE WX CBOMCTB, MOJIYUCHUE,
cobupaHue, pacro3HaBaHUE W H3yYCHHE CBOWCTB Bojopoaa (TopeHue),
B3anMoieiicTBre Boaopoa ¢ okcuaom Meau (II) (Bo3MOKHO UCIIOIb30BaHUE
BUJIEOMAaTepraIoB), HaOIIOeHUE 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb,
UCCJIEIOBAaHNE OCOOCHHOCTEH pPACTBOPEHHUS BEIICCTB C pazIMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJICHUE PacTBOPOB C ONPEAECICHHOU
MAacCOBOM [I0JIEM pPACTBOPEHHOI'O BEIIECTBA, B3aUMOJCKUCTBUE BOJBI C
MeTauiamMu  (HaTpueM W KajdblueM) (BO3MOYKHO  HUCIIOJIb30BaHUE
BUJIEOMATE€pUAIOB), OMNpPEAECICHUE PpPacTBOPOB  KHCIOT U IIEIOYEH C
MOMOIIBI0  MHIUKATOPOB, WCCIIENOBaHUE OOPA3IOB HEOPTaHUYECKUX
BEIIECTB  PAa3JIMYHBIX KJACCOB, HAOJIOJICHUE HW3MEHEHUS] OKpaCKu
WHIMKATOPOB B PACTBOPAxX KUCIOT M IIET0YEH, U3YUYCHUE B3aUMOICHCTBUS
okcuaa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTBI, KHCIOT C METa/laMu,
peakuuii HEUTpaNnu3aluy, IOJIYyYCHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOTO METaJla JAPYTMM HW3 pPacTBOpa COJM, PEIICHUE
AKCIIEpUMEHTAJIBbHBIX 3324 M0 TeMe «BakHeNIne KJIacchl HEOPraHUUEeCKUX
COEIMHEHUI
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Ilepronnueckuil 3akoH U llepuonuyeckas cucTeMa XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO -
BOCCTAHOBUTEIILHBIE PEAKIIUU

3.1

[lepBbie MOMBITKK KiIacCU(DUKAUU XUMHYECKUX 3iemeHToB. [loHsaThe o
rpynnax CXOAHbIX JE€MEHTOB (ILIETOYHbIE U IIETOYHO3EMEIbHbIE METaIIbI,
raJIOreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(oTepHbIe
OKCHUJbI U TUIPOKCHUIBI

3.2

Ilepuonnuecknii 3akoH. [lepuoanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
HN.U. MenneneeBa. Koporkonepuonnass M JAJIMHHONEpUOAHAS (OPMBbI
Ilepuonnueckorn cuctembl xuMmudeckux dieMeHToB J[.MI. Menzaeneena.
Ilepuoas!l u rpynnsl. U3nyeckuil CMbICI MOPAIKOBOTO HOMEpPA, HOMEPOB
NEPUOJIA U TPYNIBI dJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTponbl. CTpoeHne
ANIEKTPOHHBIX O0O0JIOYEK AaTOMOB TNEpBbIX 20 XUMHUYECKHUX DIEMEHTOB
Ileppuonnueckorn  cucremsl .M.  MenneneeBa.  XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro mnojoxeHuto B Ilepuommyeckoil cucreme
JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XHMHUYECKHX AJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO rpynmnaM M MEPHOJAM.
3nauenue Ilepmonnueckoro 3akoHa U Ilepuoanyeckoil  cucTEMBI
XUMUYECKHUX JIEMEHTOB JIJIsl pa3BUTHA HayKu U npakTuku. .M. Menneneen
— YYEHBIN U TpaKIaHuH

3.5

Xumnueckass cBs3b. KoBaneHTHass (MoJjsipHass W HENOJSpPHAsi) CBS3b.
DIEeKTpOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBSA3b

3.6

CrernieHb OKHCJICHUA. OKXHCIIMTENEHO-BOCCTAaHOBUTEIIHHBIE PCaKIuu.
Hpoueccm OKHCJICHHS B BOCCTaHOBICHUSA. OKHCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVWMHUYECKUA DKCIEPUMEHT: H3yuyeHHE OOpas3IoB BEIIECTB METAILIOB U
HEMETAJIJIOB, B3aUMOJICICTBUE TMAPOKCUA LIMHKA C pacTBOPAMH KUCIOT M
mieJoyeld,  MNpPOBEIECHHE  ONBITOB,  WUIIOCTPUPYIOIIUX  HPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,  peakuuu
Pa3NIOKEHUS, COCTUHEHUS)
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9 KJIACC

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/1bHOM

NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yibTaTta
1 ITo Teme: «BeliecTBO 1 XUMHUYECKasl pEaKLIMsi»

1.1 pPacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKUX TIOHSTUH: pacTBOp,
AIEKTPOJIUTHI, HEINEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JTUCCOIUAIIMS,
peakIuu MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE pPaBHOBECHE,
oOpatumbie u HEOOpaTUMBbIC peakiuu, OKHCITUTENbHO-
BOCCTAHOBHUTEIIPHBIC  PEAKIIUM, OKHCIUTEIb, BOCCTAHOBHTEIIb,
OKHCJIEHHWE W BOCCTaHOBJICHWE, aJUIOTpONus, aMQpOTEPHOCTD,
XUMUYecKass CBs3b  (KOBaJICHTHAs, MWOHHAs, MeTa/uInueckKas),
KpUCTAJUTMYECKAsl PEIIeTKA, CIIJIaBbl, CKOPOCTh XMMUYECKON peaKIuu

1.2 WUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMUYECKHX TOHATHUN
Y IPUMEHSTH 3T MOHSATHUS MTPU OMMCAHUU BEIIECTB U UX MTPEBPAILIEHUIN

1.3 COCTaBIIATh YPAaBHEHUS JIICKTPOJIUTHYECKOM AMCCOLMALUU KHUCIOT,
IeJIoYe M CoJied, TMOJIHBbIE W COKpAIEHHbIE ypaBHEHHS peakluid
MOHHOT'0 OOMeHa

1.4 PacKphIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MIOCPEJICTBOM COCTABIICHUS YJIEKTPOHHOTO OallaHCca ATUX PeaKiui

1.5 MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKIuu

2 Ilo Temam: «Hemeramiel U MX coenquHeHUsA» W «MeTalulbl U HUX
COETMTHEHUS»

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U CIEIU(PUIECKAE XUMUIECKUE
CBOMCTBa MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi ONUCAHHE
npUMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX pPEaKIUi

2.2 COCTaBJISITh YPaBHEHUS PEaKIIMil, MOITBEPKIAIOIINX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXY BEIIECTBAMH PAa3IMYHbBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTHU MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B Pa3IMUHbBIX
YCIIOBHSIX

2.4 CIeI0oBaTh  MOpaBWaM  ITIOJb30BAHUSA  XUMHYECKOM  IMOCYJIOU
U J1a0opaTOpHBIM 00OpPYAOBaHHMEM, a TaKXkKe IMpaBuUiiaM oOpaleHus
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C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSIMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TOJYYCHHUIO U COOHMPAHUIO
ra3o000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO rasa)

2.5

IPOBOAUTL PEAKIMK, MOATBEPKIAIONINE KadyeCTBEHHBI COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-,
Opomuna-, wuoaua-, KapOouat-, docdar-, cunaukar-, cyibdart-,
TUAPOKCUI-MOHBI, KATHOHBI aMMOHHUS, WOHBI M3yYEHHBIX METAJIJIOB,
IPHUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMYCCKHUX BEIIECTB

[To Teme: «XuMHS U OKpYXKaKOIIAs Cpear

3.1

PACKpPBIBATb CMBICII OCHOBHBIX XUMHNYCCKUX MMOHSITHM: HI[K BCIICCTBA,
KOpPpOo3ust METAJIJIOB

3.2

NPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHONW JAEATEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, O00OOIIEHUE, CUCTEMaTH3alIUIO,
BBISIBJICHUE MPUUUHHO-CJIEJCTBEHHBIX CBA3€M — JIJ11 U3y4YE€HHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUM; €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOII0CHUE, U3MEPEHUE, MOJICTUPOBAHNE, YKCIIEPUMEHT
(peanbHbIN ¥ MBICJICHHBIN)

IIpoBepsieMble 3J1€eMEeHTHI COAePKAHUSA

Kon

[TpoBepsiemMblii 2JIEMEHT COIeP KaHUS

1

BemecTBo n xumunueckas peakuus. [loBropenne

11

[Tepuonnueckuit 3axoH. [lepuoguueckas cucTeMa XMMUUYECKUX BJIEMEHTOB
.. Menneneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B W3MEHEHUH
CBOMCTB XMMHUUYECKHUX AJIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KaIusl, KAIbIUS U
UX COCIWHCHHM B COOTBETCTBHHM C  IIOJIOKCHHEM  DJIEMCHTOB B
[Iepuoauueckoil cucTeEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOMN
pEelIeTKH W BUJa XuMHu4Yeckou cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEHIECTB (MEXIyHAPOHAs U TPUBUAJIbHAS). XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTAaHUYECKNX BEIIECTB

1.3

Knaccudukanus XuMUYECKHX peaknuid MO pa3IudHbIM TMpU3HaKaM (110
YUCIYy W COCTaBy YYacCTBYIOIIMX B PEAKIMU BEUIECTB, IO TEIMJIOBOMY
3 PekTy, M0 UBMEHEHUIO CTENIEHENW OKUCICHHS] XUMHUUECKUX SJIEMEHTOB, I10
00paTUMOCTH, MO YYACTHIO KAaTallhu3aTopa). DK30- U IHAOTEPMUUYECKUE
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peaKIuu, TePMOXHUMHUYCCKHE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUYECKOM
peaKIuu

1.4

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakuusx. [lonsaTue
O TOMOTE€HHBIX M TETepOTeHHbIX peakuusax. [loHsTHE 0 XHMHYECKOM
paBHOBecuU. DakTOpbl, BIMUSIONIME HA CKOPOCTh XHMHYECKOW peakuuu
U TIOJIO’KEHHE XUMUYECKOT0 PaBHOBECHS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pPEAKIMHM, 3JEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBI€HUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHMM C HMCIOJIB30BAHUEM METOJa
JIEKTPOHHOT O OajaHca

1.6

Teopus BJIEKTPOJIMTUUECKON JIUCCOLMALUH. DIIEKTPOJIUTHI
Y HEANEKTPOIuThl. KaTHOHbBI, aHHOHBI. MEXaHU3M JUCCOLMAIlUM BEIIECTB C
Pa3IMYHBIMU BUAaMU XUMHUYECKOM CBs3U. CTeneHs guccounanuu. CUIIbHbIC
U cia0blie JICKTPOJUTHI. Peakiuu MoHHOTO oOMeHa. Y CIOBUS MPOTEKAHUS
peakIuii MOHHOTO OOMEHa, TOJIHBIE U COKpAllleHHbIE MOHHBIE YpPaBHCHHS
peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHHUH U COJICH B CBETE MPEICTABICHUN 00
AJIEKTPOJUTHUYECKON aucconranuu. KadecTBEHHbIE peakllMd Ha HWOHBI.
[TonsTHe 0 TUapPOIU3E COJIEr

1.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJIEHUE ¢ MOJIEISIMU KPUCTALTHYECKUX
pEIIeTOK HEOPraHWYECKUX BEIISCTB — METAUIOB M HeMeTauioB (Tpaduta
W anMmasa), CJOXHBIX BEIIECTB (XJIOpUJa HATpHs); MCCIeI0BaHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIMU OT BO3JCHCTBUS Pa3TUIHBIX
(bakTOpOB; HCCIEIOBaHHE DJESKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOLMAllMM  KHUCJIOT, IIejaod4edl u  cosieli  (BO3MOYXKHO
VICIIOJIb30BaHUE BUJICOMATEPHAIIOB); MIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TIPOTCKAHWSA pEakIuii HOHHOTO OOMeHa
(oOpa3oBaHHME oOcajKa, BBIJICICHHE Ta3a, OOpa30BaHHUE BOJbI); OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue,  peakIud  Pa3IOKEHHUS, COCIMHCHHS);  pacrlo3HAaBaHHUE
HEOPraHMYECKUX BEIICCTB C MOMOINBIO KaUYeCTBEHHBIX PEaKIMii Ha HOHBI;
peleHrne SKCIIEPUMEHTaIbHBIX 3a1a4

Hemeramnsl u ux COCIMHCHUA

2.1

OO6mrast xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHwe U (Pu3nUecKue CBOICTBa
POCTHIX BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPHUMEpPE XJI0pa
(B3auMOJIeCTBUE C METAJIJIAMH, HEMETAJIJIAMHU, IIEJI0YaMHt ). XJIOPOBOJAOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOMCTBa, MOJy4YE€HHE, NPUMEHEHUE.
JlelicTBHE XJIOpa M XJIOPOBOJAOPOJA HA OpraHu3M 4YeJoBeka. Baxneunmmue
XJIOPUJBI U UX HAXOXKJACHUE B MPUPOJIC
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2.2

O6mas xapakrepucThka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapakTepHble cTemneHu OkucieHua. CTpoeHune u (uU3HUECKHe
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJAa M CEphL. AJIIOTPOIHBIE
MOIU(GUKAUKA KUCIOpOAa M Cepbl. XUMHYECKHE CBOWCTBA CEpBHI.
CepoBomopos, cTpoeHue, (pu3nMueckne U XUMHYECKHe CBOWCTBA. OKCHIBI
Cepbl Kak TMPEACTABUTEIM KHUCIOTHBIX OKcHIoB. CepHas KHUCIIOTa,
¢u3znueckre U XMMHYECKUE CBOWCTBA (0OIIME KaK MpeACTaBUTENS Kiacca
KUCIIOT U crnenuduyeckue). XUMHUUECKUE PEAKIUHU, JIeKalue B OCHOBE
NPOMBIIIUIGHHOTO CIoco0a TONyYeHUs CepHOW KHUCIOTHL. [IpuMmeHeHwme.
Comu cepHOW KHCIIOTBI, Ka4yeCTBEHHas peakmus Ha Cynb(ar-HoH.
HaxoxeHune cepbl U ee COeJUHEHHI B MPUPOJIe. XUMUIECKOE 3arpsi3HEHUE
OKpY’KaroIen cpeibl COeTMHEHUSIMU CEePBI (KUCIOTHBIE TOK/IH, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBpALICHUS

2.3

O6mas xapaxkrtepuctuka 3aeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEINEHU OKUCIEHUA. A30T, pacnpoCTPaHECHUE
B Mpupoje, (u3NyYecKue M XUMHUYeckue cBoicTBa. Kpyrosopor aszora B
npupoje. AMMHaK, ero GU3NYecKre U XMMHUYECKHE CBOMCTBA, MOJyYeHHE U
npuMeHeHue. Conu aMMOHMS, X (PU3NYECKHME U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakiysi Ha HOHbl aMMOHMS. A30THAsI KACJIOTA,
ee TMojdydyeHue, (uU3NYeCKue U XUMHUYECKHe CBOMCTBa (0o0mue Kak
OpeCTaBUTENs Kjlacca KHUCIOT U crenuduueckue). lcmosb3oBaHue
HUTPATOB M COJIEM aMMOHHS B KadyeCTBE MMHEPAIbHBIX YIOOPEHUH.
XVMMHYECKOE 3arpsA3HEHUE OKpYXKaroUlell cpeapl COCIMHEHHSIMH a30Ta
(KUCJIOTHBIE 10KIH, 3arPsA3HEHUE BO3AYXa, [I0YBBI U BOJOEMOB)

2.4

®dochop, amwrorpornHple  Momubukanuu  Gocdopa,  GUBUIECKHE
u xummudeckue cpoiictBa. Oxcun docdopa (V) u docdhopnas kucnora,
duznueckne M XUMUYECKHE CBOWCTBA, TMoiydeHue. Vcmonb3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUN

2.5

OO6mrast xapaktepucTrka meMeHToB [VA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIEHHUS. YTIEepoHd, auIOTPOIHBIE
Moau(UKaIUY, pacTpOCTpaHEHHE B MPUPOAE, (PU3NYECKne U XUMUYECKUE
cBoiictBa. Ajcopbuusa. Kpyrosopor yriepoma B mpupoge. OKcCUIbI
yriaepona, ux (U3NYECKUe U XUMHYECKUE CBOICTBA, NEHUCTBHE Ha >KUBBIE
OpraHu3Mbl, TOJyYeHUE U TMPUMEHEHHUE. OKOJOTMYECKHE MPOOJIEMBI,
cBs3aHHbIEe ¢ okcuaoM yriaepona (IV); rumores3a rino06agbHOTO MOTEIICHUS
KIUMaTa; TapHUKOBBI J(¢eKT. YroibHas KUCIOTa W €€ COJIM, HuX
bu3nyeckue M XUMUYECKHUE CBOMCTBa, TOJYYEeHHUE U MPUMEHEHHE.
KauecTBeHnHast peakuus Ha kapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBILIJIEHHOCTH U CEJIBCKOM XO3SIICTBE
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2.6

[lepBoHauanbHbBIE MOHITHUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSTUHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3THICH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kuciora). Mx coctaB u xumuyeckoe ctpoeHue. [lonarre o OMOIOTHYECKU
BaKHBIX BEIIECTBAX: JKUpax, OelikaxX, yIrieBoJlaXx — U UX POJIM B JKU3HU
yesoBeka. MarepuanibHOE €IUHCTBO OPraHUYECKUX M HEOPTaHUYECKUX
COCTUHCHUN

2.7

KpemHunii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, MOJy4YECHHE
u npumeHeHue. CoeanuHeHus: KpeMHus B npupoje. O6mre npeactaBieHus
00 oxcunme kpemuus (IV) u xkpemHueBod xkucinore. CHIMKATBI, HX
UCIIOJIb30BaHUEe B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH. Baxueiue
CTpPOUTENbHBIE  MaTepualbl: KepaMHKa, CTEeKJIO, LEMEHT, OeTOoH,
xene300eroH. [IpoOnemMbl 6e30macHOrO HCMOIb30BAHUSA CTPOUTEIBHBIX
MaTepHuajoB B TIOBCETHEBHOM KU3HU

2.8

XVMMHUYECKHUH SKCTICPUMEHT: H3y4eHHUE 00Pa3I[0B HEOPTaHUYCCKUX BEIIECCTB,
CBOWCTB  COJISTHOW  KHCJIOTBI, TIPOBEJCHHUEC KAUECTBEHHBIX  PEaKIIHid
Ha XJIOPUA-HOHBI W HAOJOJICHWE TPU3HAKOB WX IPOTCKAHUS; OIIBITHI,
oTpaxaroniue (QHU3NYECKUE W XUMHUYCCKHE CBOWCTBA TaJIOTCHOB M HX
COEIMHEHUI (BO3MOKHO HCIOJIB30BAHKUE BUIEOMATEPHAIIOB); O3HAKOMIICHHE
¢ oOpa3iamMu XJIOpUI0B (raTOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu cephbl U
€€ COeQUHEHUSIMU (BO3MOXXHO HCIOJIb30BAHHE  BHJIEOMATEPHAIIOB);
HaOJfOIeHHe  mpollecca  OOyrJIMBaHUSL — caxapa  1oJa  JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHUCIOTHI; WM3YyYEHHUE XUMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCJIOTHI, MPOBEACHHUE KAYCCTBEHHOW peaKIuu Ha
cynb(har-uoH W HaONIOJCHUE MPHU3HAKA €€ MPOTEKaHWs; O3HAKOMIICHHE C
bu3uYeCKUMH CBOMCTBaMH a3oTa, hocdopa M X coenMHEHUN (BO3MOXKHO
UCITOJIb30BaHUE BHUEOMATEpPHaAIoB), oOpasmamMu a30THBIX M (OChHOPHBIX
yI0OpeHuii; moydeHue, coonupanue, paclo3HaBaHHe U U3YYEHHE CBOWCTB
aMMHaka; IpoBe/IEHNE KaueCTBEHHBIX PEaKIUii Ha MIOH aMMOHUS U docdat-
WOH W U3Yy4YCHHE TPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE
KOHLIEHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MeIbl0  (BO3MOYKHO
UCIIOJIb30BaHNE BHUJIEOMATEPUANIOB); U3YYCHUE MOJEICH KPHUCTAUTMUECKUX
pemieTok anmasa, rpadwura, dynnepeHa; O3HAKOMIIGHHE C TIPOIECCOM
afcopOIMM  PACTBOPCHHBIX  BEIIECTB  aKTUBUPOBAHHBIM  yTIJIEM H
YCTPOMCTBOM TPOTHBOTa3a; TOJy4YeHHE, COOMpPAHHE, pACIIO3HABAHHE U
W3Yy4YCHHE CBOWCTB YTJIEKHUCIIOTO Ta3a; MPOBEICHNE KaUeCTBEHHBIX PEAKIIH
Ha KapOOHAT- W CWJIMKAT-UOHBI M W3y4Y€HHE NPU3HAKOB WX IMPOTCKAHUS;
O3HAKOMJICHHE C TPOIYKIHUEH CHIMKATHOW MPOMBINIJICHHOCTH; PEIICHUE
OKCIIEPUMEHTATBHBIX 3a7ad Mo TeMme «BakHeWmne HEMETAUIBI W WX
COCITMHEHUS

MeTaibsl U uX COCANHCHUA
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3.1

OO61ast xapakTepUCTHKA XUMHYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHusa B Ilepuonnueckoi cucTteMe XMMHUYECKUX dyieMeHTOoB JI.1.
MenneneeBa u crpoenus aroMoB. CTpoeHue MeTaoB. Meramueckas
CBA3b M METAJUINYECKass KPUCTAIUIMYECKAS pelIeTKa. DIEKTPOXUMHUYECKUM
pAL HAIPSHKEHUN METAaJUIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa MeTayuioB. OOIHE CIOCOOBI
MOJTYYCHUS METALIOB. [TOHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHEIE CITOCOOBI
3aIUThI UX OT Koppo3uu. CIiiaBel (CTab, YyTyH, JIOPATIOMUHAN, OpOH3a) U
UX MMPUMEHEHNE B OBITY ¥ TIPOMBIIIJICHHOCTH

3.3

[IlesouHble MeTaAIIBL: TTO0XKEHUE B [leproinueckon cucTeMe XUMUYECKUX
anementoB .M. MenzaeneeBa; CTpOE€HHME HX aTOMOB; HAaXOXKJICHHUE B
npupoje. dusnueckne U XMMUYECKUE CBOMCTBA (HA MpUMEpPE HATpUS U
Kayusi). OKCUZIbl U TUAPOKCUIBI HATpUA U Kanus. [IpuMeHeHue 1men0yHbIX
METAJIJIOB U UX COCTUHCHUM

3.4

[IlenroyHO3eMENbHBIE ~ METAJIBI MarHui W KajJbIMi: TOJOXEHHE
B Ilepunoguueckoin cucreme xumuueckux snemeHToB [[.MI. Menneneena;
CTPOEHHE UX aTOMOB; HaXOXJECHHUE B MpUpojie. PU3NUECKUE U XUMUUYECKUE
CBOMCTBAa MarHus M Kaiblius. BakHelime coeMHEHMs KaibIUsa (OKCHI,
TUAPOKCHU], COJn). JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHSHUS

3.5

AnroMuHui: nojoxeHue B llepmoandeckodl cHUCTEME  XHUMUYECKHX
sanementoB JI.MI. MeHaeneeBa; CTpO€HHE aTOMa; HaXOXIEHHUE B MPHUPO/IE.
dusznyecKkue U XMMUYECKUE CBOMCTBA amOMUHUA. AM(OTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUJIA aTFOMUHUS

3.6

Keneso: monoxenue B lleproanyeckon CUCTEME XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa; CTpOCHHUE aTOMA; HAXOXKIACHUE B npupoae. Puzndeckue
U XMMHUYECKHe CBOMCTBA xkeje3a. OKCHIbl, TUAPOKCU B U cofn xene3a (II)
u xene3a (III), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XUMUYECKUNA OSKCIEPUMEHT: O3HAKOMJICHHE ¢ oOpaslaMu METaIoB U
CIUIaBOB, MX (PU3MUECKUMHU CBONCTBAMH; U3YYCHHE PE3YIHTATOB KOPPO3UH
METaJJIOB (BO3MOKHO MCIIOJIB30BAHHME BUJICOMATEpPUANIOB), OCOOCHHOCTEM
B3aMMOJICMCTBUSL OKCHAA KaJbIlMd M HATpuUsi C BOJOH (BO3MOKHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOW BOJIbI;
mpolecca TOPEHHMS JKejle3a B KHUCIopoje (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEpPHAJIOB); IMPU3HAKOB TMPOTEKAHUS KaueCTBEHHBIX pPEaKIMi Ha
HMOHBI (MarHus, KaJIbIus, aTlOMUHUs, IMHKA, *xKese3a (II) u xxenesa (111), meau
(II); nabGnrogeHue U onuvcaHue MPOIECCOB OKPALIMBAHUS MJIAMEHH MOHAMU

HaTpusda, Kalud HW = KaJlbIusd (BOSMO)KHO HCIIOJIBb30BaHHC
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BUJIEOMATepUalioB); HccieAoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCUIIA
AJIOMHUHUS U TUAPOKCUIA LIMHKA; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4 I10
TeMe «BakHennime MeTamuibl U UX COSTMHEHU

XUMUs U OKpYy>Karolas cpeaa

4.1

Hogeie MmaTepuainsl u TexHonoruu. BemecTBa 1 MaTepralibl B IOBCEAHEBHOM
YKU3HU YeJI0BeKa. XUMHUS U 310pOBbe. be30macHOe UCOIb30BaHUE BELLIECTB
U XUMUYECKHUX peakiuil B ObITy. [lepBas moMolb Npyu XUMHUYECKUX OXKOTax
Y OTPABJIEHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
okpyxatomieir cpensl I[IJIK. Ponb XvMUM B PpEIIEHUH HKOJIOTHUYECKHUX
npoOneM. [IpupogHbie HCTOYHUKH YTIIEBOIOPOJIOB (YroJib, TIPUPOIHBIN a3,
He(Th), MPOAYKTHI UX NMEPEPaOOTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUNA JKCIICPUMEHT: HM3Y4YCHHE O0paslloB MarepuajioB (CTEKIIO,
CILJIaBbl METAJIIIOB, ITOJIMMEPHBIC MATEPUAIIBI)
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHON
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

N DJIEMEHTOB COJAEPKAHUS 11O XUMHNHN

JUis IpOBeEHUS] OCHOBHOI'O TOCYIapCTBEHHOI'O K3aMeHa o XxuMuu (panee — OI'D
0 XUMHUHU) HUCIOJNb3YyeTCs MepeyeHb (KoaudukaTop) mnpoBepsieMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U AIEMEHTOB COACPKAHMSL.

IIposepsiembie Ha OI'D no xumMuM TPpeOOBAHUSA K Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOI 00pa30BaTebHON MPOrpaMMBbI
OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe OI'OC

1

IIpencrasnenue:

11

O MO3HABAaCMOCTH SIBJICHMU INpHUpoOaAbl, ITOHHMAHHEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHUYECKOM HAaYKHN KaK obnacTu COBPCMCHHOTO
CCTCCTBO3HAHMUA, KOMIIOHCHTA 061].ICI>1 KYJbTYPBI H HpaKTI/IIIGCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O O6HIGCTBa;
IMOHNMAaHHUC MCCTAa XUMHUHU CPCOU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX ITO3HAHMA, B TOM YHUCJIC 3KCIICPUMCHTAJIBHBIX U
TCOPCTHUCCKHUX MCTOJaX HCCICAOBAHUA BCHICCTB MW HN3YUYCHHA
XUMHYCCKNX peaKHHﬁ; YMCHHUC HCII0JIB30BAaTh MOACIIN
JJIA 00BSICHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaNbHON ACATEILHOCTH, CBSI3aHHBIX C XHMHEH
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKCHHSIX
XAMHYECKOW HAyKH, YTO TO3BOJUT OOYYaIOMIUMCS pPaccMaTpUBaTh
XUMHIO Kak cpepy cBoelt Oyaymien mpodeccroHaabHOM NesaTeIbHOCTH
U CJeNaTh OCO3HAHHBIA BHIOOP XMMHUU KaK MPO(HIBHOTO TpenMeTa
IIPH TIEPEX0/Ie Ha YPOBEHBb CPEAHETO OOIIETo 00pa3oBaHHUs

Brnanenne cucremMol XMMHYECKUMX 3HAHUM U YMEHHUE NPHUMEHSTH
CHUCTEMY XMMHUUYECKHUX 3HAHHUH, KOTOPask BKJIKOYAET:

2.1

BOKHEUIIINE XMMHUYECKHE TMOHATUS: XMUMHUYECKHU JIIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE U CI0XHOE BEIIECTBO, OJTHOPOJIHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE AaTOMHAs W MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN
00beM, OKCHUJ, KHUCIOTa, OCHOBaHUE, COJIb (CpEeAHsisA), XUMUYECKas
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peaklys, peakuu COEAMHEHMs, DPEAKUUU pa3JOKEHUS, PpPEaKIUuu
3aMEIEeHMs], peakluu OOMEHa, TEIUIOBOM 3(P(eKT peakuuu, 3K30-
U SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAs 10JIsI XMMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MACCOBAasl 1011 U MPOIIEHTHAs! KOHLIEHTpalus
BEIIECTBA B pACTBOpPE, SAAPO aTOMa, OJEKTPOHHBIM CJIOW aroMma,
aTOMHasi OpOUTAIIb, pAANYC aTOMa, BaJEHTHOCTh, CTENIEHb OKUCIIEHHUS,
XUMHYECKast CBSI3b, 3IEKTPOOTPULIATENILHOCTD, noJisipHas
U HEMoJIApHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBS3b, METaJUIMYECKas
CBSI3b, KPUCTAJUIMYECKAsl pelIeTKa (aTOMHas, MIOHHAs!, MeTaJJIM4ecKas,
MOJIEKYJISipHasi), UOH, KaTUOH, aHMOH, DJIEKTPOJMUT U HEIIEKTPOJIUT,
ANEKTPOIUTHYECKAss JMCCOLMALMA, pPEeaKUd HMOHHOTO OOMeHa,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHbBIE peaxuuu, OKHUCIIUTETh U
BOCCTAHOBHUTEIIb, OKHCIEHHME M BOCCTAaHOBJIEHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE peaklluu,
CKOpOCTh XUMMUYECKOW peakuuu, karaiusarop, IIIK, xopposus
METaJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAralIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHUS MACCHhlI,
nepuoanyeckui 3akoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSTHCTBA
cocTaBa, 3aKOH ABOTaAPO

2.3

TCOPHUH XUMHU: ATOMHO-MOJICKYJIIPpHAA TCOpH, TCOpUA
C-)JIeKTpOHPITI/I‘{eCKOﬁ AUCCoanmn

BJ'IaIIeHI/IG OCHOBaMH XMMHUYECKOMN I'paMOTHOCTH, BKJIIO‘I&IOIIICI;'II

3.1

yYMEHHUE MPaBUIIHLHO UCIIOIh30BaTh N3YUCHHBIC BENIECTBA U MaTEPHAIIbI
(B TOM uYuClie MUHEpaJbHBIE YIOOPEHHS, METAJUIBI W CIUIABBI,
NPOAYKTHl TIEpepabOTKU TPUPOAHBIX HCTOYHHKOB YTIICBOJOPOJIOB
(yrms, mpupoaHoro rasza, He)TH) B OBITY, CEIBCKOM XO3SHCTBE, HA
IIPOM3BOJICTBE Y MOHUMAHWE 3HAYEHUS JKUPOB, OCIIKOB, YTIEBOIOB /IS
OpraHu3Ma 4YeJIOBEKa; YMEHHE MPOTHO3HPOBATH BIHMSHUE BEIIECTB U
XAMHYECKUX TPOIIECCOB Ha OpPraHU3M 4YeJIOBEKAa M OKPYKAIOIIYIO

IPUPOJHYIO CpEy

3.2

YMEHHE WHTETPUPOBATH XMMHUYECKUE 3HAHUS CO 3HAHUSAMH JPYTHX
y4eOHBIX TTPEIMETOB

3.3

HAJIMYWE OMbITa paboThl C Pa3IWYHBIMA MCTOYHUKAMU WH(OpPMAIIUU
no XUMHUHM (Hay4yHasi U HAy4YHO-TIOMYJIApHAsl JUTEpaTrypa, CIOBapH,
CIIPaBOYHUKH, HTHTEPHET-PECYPCHI)

3.4

YMCHHUC 0O0BEKTHUBHO OLICHNBATbH I/IH(I)OpMaI_[I/IIO O BCHICCTBAX, HX
IMpCBPpaAICHUAX u MMPaKTHYCCKOM INPUMCHCHHUHU n YMCHHUC
HCIIOJIB30BAaTh €€ AJIA PCIICHUA yqe6HO-HO3HaBaTeHBHBIX 3agad
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Brnanenue ocHOBaMU IOHATUHHOIO ammapara U CUMBOJHYECKOIO
A3bIKa XUMUHU JJISI COCTaBJICHUS (OpPMYJ HEOPraHUYECKUX BEILECTB,
YPaBHEHUM  XUMHUYECKUX  PEAKLIMUH; OCHOBAMU  XUMHYECKOU
HomeHknaTypsl (IUPAC u TpuBnanbHoO)

) YMeHne oOBSICHATH CBSI3b MOJIOXKEHUS 3iieMeHTa B llepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTCPUCTHUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsl snpa, oOlee 4Yucio
AJIEKTPOHOB), pacHpeAcCHUEM SJIEKTPOHOB MO HJHEPreTUUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATHSI U KaJIbITHI

6 [IpencraBneHue o MEPUOTUICCKON 3aBUCUMOCTH CBOHCTB XMMHUYCCKHX
AJIEMEHTOB (paJnyC aToMa, 3JCKTPOOTPHUIATEIBHOCTD), MPOCTHIX U
CIIOHBIX BEIIECTB OT TOJOXKCHHS 3JIEMEHTOB B Ilepunommdeckoi
cucteme (B MaJIbIX TIEpUOAaX M TJIABHBIX MTOATPYIIIAX ) U 3JICKTPOHHOTO
CTPOCHHS aToMa

7 YMenue kiaccuuImpoBaTh:

7.1 XUMHUYECKHUE IIEMEHTHI

7.2 HEOpPraHUYECKUE BEIECTBA

7.3 XUMHYECKUE PEAKIIH

8 YMeHue onpenensrh:

8.1 BaJICHTHOCTb U CTENECHb OKUCICHUS XMUMHYECKUX DIIEMEHTOB, 3apsij
MOHA

8.2 BUJI XHUMHYECKOW CBS3M W TUN KPHUCTAJUIMUECKOH CTPYKTYpHI
B COCIMHEHUSIX

8.3 XapakTep CpeJibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUM )

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHune xapakTepu3oBaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA:

9.1 IPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOM, Tpadwur, anmas,
KpeMHui, azor, docdop, cepa, XJIOp, HATpUM, Kaaud, MarHui,
KaJIBITU M, ATFOMUHUM, JKEJIe30)

9.2 CIIOHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOa,

aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIABI M THAPOKCHIBI
metauioB | — A rpymnm, amomunus, memu (1), munHka, >xenesa
(11w III), oxcuaer yrirepona (1l u IV), kpemuus (1V), azora u dpochopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THAas,
dbocdopHasi, yrojapHas, KpeMHUEBAsI KUCIIOTA U UX COJIN)
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9.3

OPOrHO3UPOBATH M XapaKTEpU30BaTh  CBOWCTBA  BEIIECTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHUE BEILECTB B
3aBUCUMOCTH OT MX CBOWCTB, BO3MOXHOCTb MPOTEKAHUS XUMUUYECKHX
NPEBPALEHUHN B Pa3IMYHbIX YCIOBUSIX

10 YMeHre COCTAaBISTh MOJIEKYJISIPHBIE U MOHHBIC YPABHCHHSI PEaKITH,
B TOM YHCJIC:

10.1 peakuuii HOHHOro 0OMeHa

10.2 OKHCJIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIUN

10.3 WUTIOCTPUPYIONIUX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
(TpyIIT) HEOPTraHUYECKUX BEIICCTB

10.4 TIOJITBEPKTAIOITUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMH

11 YMeHre BBIUUCIATH (IIPOBOJIUTH PACUCTHI):

111 OTHOCHUTEJIbHYI0 MOJEKYJSIDHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COETUHEHUN

11.2 MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM razoB

114 [0 YpPaBHEHUSAM XUMHUYECKUX PEaKIUid M HAXOIUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB WJIU MPOIYKTOB PEaKIIUU

12 Bnanenwne (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHuA (HabmoneHue,
U3MEpEeHne, SKCIIEPUMEHT, MOICIIMPOBAHKE) TIPU U3YyUEHUH BEIIECTB U
XUMHUYECKUX SBICHHH; yMeHue chopMyaupoBaTh MpoodiieMy U
MPEIJIOKUTD MTYTH €€ PeIIeHUs

12.2 Oe3omacHOll pabOThl C XMMHYECKUMHU  BEIIECTBAMH, XUMHUYECKON
NOCYZ0 U 1a00paTOPHBIM 000PYAOBAHHEM

12.3 paBWJIaMH O€30TIaCHOTO OOPAIIEHUS C BEIIECTBAMH, UCTIOJIH3yEMbIMHU
B MTOBCETHEBHOM KU3HU, MPABUIIAMU TTOBEJICHUS B IIEJISIX COCPEIKCHUS
3710pOBbSl M OKPYXKAIOIIEH MNPUPOAHOM CpeAbl; IMOHHMAaHUE Bpeaa
(omacHOCTH) BO3JIEUCTBHSI HA >XUBBIE OPTaHU3MBI OMPEEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHS UX BPEIHOTO
BO3JICUCTBHS

13 Hanvane mpakTU4ecKuX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMNX XUMHYCCKUX SKCIICPUMCHTOB:
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13.1

U3y4YEHHE U ONMUCaHUE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHUE
¢  (Qu3nyecKUMM W  XUMHYECKHMMH  SIBJICHHUSIMH;  OIBITHI,
WUTIOCTPUPYIOIIME MPU3HAKY MPOTEKAHUS XUMHYECKUX PEaKLIU

13.2

M3y4EeHHUE CIIOCOO0B pa3IeIeH s CMece

13.3

MOJIYYEHHUE KUCIOPOIa U U3YYEHHUE ETO CBOMCTB; MOJYYEHUE BOJIOPOA
Y U3YYECHHUE €r0 CBOWCTB; IOJYYCHUE YTIIEKUCIIOrO ra3a u U3y4yeHue
€ro CBOMCTB; MOJIyYCHUE AMMHUAKa U U3yUYEHHUE €r0 CBOUCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEIAEICHHOW MAacCOBOM  J0JeH
PacTBOPEHHOI'O BEIECTBA

13.5

MIPUMEHEHHE WHJIUKAaTOPOB (Jrakmyca, METHJIOpaHkKa
u (deHondranenHa) s ONpeIesIeHUs] XapaKTepa cpellbl B pacTBOpax
KHUCJIOT U IIEJI0UEN

13.6

UCCJIEJIOBAHNE W OINHUCAaHHUE CBOWCTB HEOPTraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; M3yUYCHHUE B3aUMOJICHCTBUS KUCIIOT C METaJlIaMH,
OKCHUJIaMH  METAJIJIOB,  PAaCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHUSAMH, COJIIMHM; TIOJIydEHHE HEpPacCTBOPUMBIX OCHOBAHUU;
BBLITECHEHHE OJIHOTO MeTajula JpPYrdM W3  pacTBOpa  COJIH;
uccieoBanue amM@OTEPHBIX CBOWCTB THIPOKCHUIOB AIIOMUHHS U
[IMHKA

13.7

pellIeHNe IKCTIEPUMEHTAIBHBIX 33/1a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHNYECKUX COCJIMHCHUMN»; «INEKTPOTUTUYECKAS
Iucconmanusy; «BakHelmme HeEMETaIbl M HUX COCIMHECHHSY,
«BaxHenmmue MeTaJuIbl U UX COSITMHEHUS

13.8

XUMHYECKUE  OKCIIEPUMEHTBHI,  WUIIOCTPUPYIOIIME  TMPU3HAKU
NPOTEKAHMs pPEaKIrii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIMy Ha
NPUCYTCTBYIONME B BOJHBIX PAacTBOpax HMOHBI: XJOpPUI-, OpomMuj-,
wonun-, cyiabdar-, ¢docdar-, KapOOHAT-, CHIHKAT-aHUOHBHI,
TUAPOKCU-MOHBI, KATHOHBI AMMOHMSI, MarHUs, KaJbIIHs, ATFOMUHUS,
xKenesa (2+) u xkenesza (3+), meau (2+), HUHKA

14

YMmeunue:

141

NPENCTaBIATh PE3YNbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0KA3aTeNbCTB, TPaOUKOB W TAOMUI] W BBISIBISATH SMIUPUUYCCKUC
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXKAY PeasibHO HAOMI0AaEMbIMU XUMUUYECKUMU
SIBJICHUSIMU U TIPOLIECCAMU, TPOUCXOSAIIMMHA B MAaKpO- U MUKPOMUDE,
OOBSICHSITh IPUYMHBI MHOTOOOpAa3us BEIIECTB
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HepequL JIEMEHTOB COACPKaAaHUA, IPOBEPHAECMBIX HA OCHOBHOM IoCyIapCTBE€HHOM
IK3aMEHCE 110 XUMHHU

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUSA
1 [lepBoHauanbHbIE XUMUYECKHUE TTOHSATUS
1.1 UucTteie BemecTBa U cMecu. CiocoObl pa3iesieHust cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIE€MEHTbl. CHUMBOJIBI XHMHWYECKUX
a1eMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA.
1.3 Xumuueckass (opmysa. BaleHTHOCTP aTOMOB XUMUYECKHUX DJIEMEHTOB.
CrerneHb OKUCICHUS
1.4 3aKOH MOCTOSHCTBa cocCTaBa BemlecTB. OTHOCHUTENbHAS aTOMHAasg Macca.
OtHocuTEeNbHAsT MOJICKYJIsIpHAs Macca. MaccoBast 1051 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUU
1.5 KomuuectBo BemecTBa. Mosib. MossspHast macca. MonsipHbIif 00BeM ra3oB.
B3anmocCBs3b KOMMUECTBA, MACChl U YHCIIA CTPYKTYPHBIX €IMHUIL BEUIECTBA
1.6 Pu3nUecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKAs PEaKLUs U €€ IPU3HAKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUECKUE YPABHEHUS
2 [lepuoanueckuii 3akoH u Ileproanueckas cucreMa XUMHUYECKUX SJIEMEHTOB
J.N. Menneneea. CTpoeHUE aTOMOB
2.1 [Tepuonnueckuit 3akoH. [lepuoguueckass cucteMa XUMUYECKUX DJIEMEHTOB
.. Menneneea. [lepuoasl u rpynmnbl. @U3NUECKUN CMBICT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U FPYIIIIHI AIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tonbl. 1ekTpoHbl. CTpoeHHe
ANEKTPOHHBIX O000JIOYEK aTOMOB TEPBBIX 20 XUMUYECKHX DSIEMEHTOB
[Tepunoauueckoit cuctems JI.11. MenneneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX
Tpex EpPUO/IOB, KaJIus, KaJIbLIUS (panuyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCAMHEHUW B COOTBETCTBUM C IIOJIOKECHUEM DJIIEMEHTOB B
[Iepronnueckon CUCTEME U CTPOEHUEM UX aTOMOB
3 CrpocHue BemecTna
3.1 Xumuueckass cBsi3b. KoBasieHTHast (MOJsipHAs W HEMOJsIpHAasi) CBA3b.

DJIEKTPOOTPUIIATEIBHOCTh  XUMHYECKUX 2JIEMEHTOB. IOHHasg  CBS3b.
Mertammyeckas CBSI3b
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3.2

Tunel KpUCTAUIMUECKUX PEHIETOK (aTOMHas, WOHHAs, MeETaIMuecKas),
3aBUCUMOCTb CBOVCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIECTKH U BUA
XUMHYECKOUN CBI3U

Baxuenmue npeacraBuTenM HEOPraHMYEeCKUX BemecTB. Hemeramisl U ux
coeqnHeHnd. MeTajuibl MU UX COEITMHEHUA

4.1

Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX COCAUHEHUN: OKCHUJIOB
(coneoOpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC)
U HecoJieoOpa3ylolne; OCHOBaHMM (I1eJI0YM U HEPaCTBOPUMbIE OCHOBAHUS );
KUCTOT (KUCTIOpPOJACOAEpKaME M OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIC); COJIeH (CPEIHUX U KUCITBIX)

4.2

dusnyeckue M XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOPO/JIa, XJI0pa, KUCIOpoAa, cephbl, a30T1a, hochopa, yriaepoaa, KpeMHUs

4.3

Pu3nuecKrne U XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAIIIOB: JIUTHS,
HaTpUs,  Kaius, MarHusg W KaJblMsl,  QJIOMUHUSA,  JKeJe3a.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAIIIOB

4.4

dusznueckue )51 XUMHUYCCKHUC CBOMCTBA BOJOPOOHBIX COG)II/IHCHI/Iﬁ
HCMCTAJIJIOB: XJIOPOBOAOpOAA, CECPOBOAOPOIA, aMMHUAKA

4.5

dusnueckre ¥ XUMUYECKHE CBOMCTBA OKCUI0B HeMeTasutoB: cepol (1V, VI),
azora (II, 1V, V), dochopa (III, V), yrmepona (II, 1V), kpemuaus (IV).
[TomyueHne OKCUI0B HEMETAIIJIOB

4.6

Xumuueckue cpoiictBa okcuaoB: MmetamwioB |A — A rpynmn, uunka, meau
(1) u xene3a (11, I1I). [TonyueHne OKCHUIOB METALIIOB

4.7

XHWMHUYECKHE CBOMCTBA OCHOBaHMH W  aM(OTEPHBIX THIPOKCHJIOB
(Ha TpuMepe THUAPOKCUJIOB aIIOMHUHUS, jKene3za, IuHKa). Ilomydenue
OCHOBaHU U aM(POTEPHBIX THIPOKCHUIOB

4.8

OO6mue XUMHYECKHE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOU, hochopHON, KPEMHUEBOH,
yrosibHOU. OcoObIe XUMUUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU W
a30THOM KUCIOT. [lomyuenne kucior

4.9

OO6mme xXuMUIeCKre CBOMCTBA cpeHnX cosell. [lomyuenune conei

4.10

[Tomy4yenue, coOupanue, pacro3HaBaHHWE BOJIOPOA, KHCIOpOAa, aMMHAaKa,
YTIIEKUCIIOro ra3a B labopaTopuu

411

[Tonyyenne amMmuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIIJIEHHOCTH.
OO61uue crnocoObl MOTYyYEHUS] METAIIOB

4.12

I'eneTnueckas cBs3b MCXKOY KilaCCaMH HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE pEeaKIun
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5.1

Knaccudukanuss XuMUYECKHX peakUWid MO pa3auyHbIM IMpU3HAKaAM: IO
YUCIYy W COCTaBYy YYACTBYIOIIMX B PEAKIHUHU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNIEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TermoBolt 3pPexkT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHUS.
DK30- ¥ S3HAOTEPMHUUECKNE PEAKIIUU. TEPMOXUMHUYECKHE YPAaBHEHUS

5.3

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. Oxucnurenu
U BOCCTaHOBUTEeNU. [Ipomecchl  OKUCIEHHA M BOCCTAHOBIICHHS.
DNeKTpOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peaKInu

5.4

Teopust  sneKTpoNUTHUECKON  aucconuanuu.  KaTHoHBI,  aHUOHBL.
DONEKTPOIUTHl U HEINEKTPoJUThl. CuibHbIE U CJIa0bIe DIEKTPOIUTHIL.
Crenenp qucconualmim

9.5

PeaKL[I/II/I MOHHOT0 OOMeHa. Y Ca0oBus MMPOTCKaHUA peaKHI/Iﬁ HMOHHOI'O 06MeHa,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA pCaKHHﬁ

XuUMUs U OKpy’Karolas cpeaa

6.1

BGIIIGCTBa H MaTcpualibl B HOBCGHHGBHOﬁ ’KU3HU 4ejioBeka. be3omacHoe
HCIIOJIB30BAaHUEC BCIICCTB U XMMHUYCCKUX peaKIII/Iﬁ B J1a60paT0p1/11/1 u 6BITy.
HepBa;I IMOMOIIb IIPpU XUMHUYCCKHX OXKOT'aX U OTPABJICHUAX

6.2

XHUMHUYECKOE 3arpsA3HeHUE OKpYXKawIiehd cpeapl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHUE TTOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPaAICHUS
IIpenenbnas nomyctumasi koHueHtpanusi BemiectB (IIJIK). Ponp xumuwn
B PCIICHUH SKOJOTHYECKUX MpoOsaeM. YCuieHue mapHUKOBOro ¢ dexra,
pa3pylIeHue 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, a3o0Ta, hocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM X03s1iicTBe. [[pumenenue
METAJUIOB W CIUIABOB (CTajb, YYT'yH, MIOPATIOMUHUN, OpoH3a) B OBITY U
IMIPOMBIIUIEHHOCTH WX coenuHeHui. llonsaTtne o0 KoOppo3uum MeTaiuios,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[TpupoaHbie UICTOYHUKH YTIEBOAOPOJIOB (Yyroyib, MPUPOAHBINA Ta3, HE(PTH),
IPOYKTHI UX TIepepaboTKH (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH

6.5

[TepBoHaYaTbHBIC MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHCHUSIX
yriepoja (MeTaH, 3TaH, ITUJIEH, alleTUJICH, 3TAaHOJ, TJUIEPHUH, YKCyCHas
kuciorta). [ToHsTue o OMONOrHMYECKH BaKHBIX BEIIECTBAX: KUpax, Oenkax,
YTJIEBOJAX — M UX POJIM B )KU3HU YEJIOBEKA

PacuerTsr:

7.1

1o ¢hopMynaM XUMHYECKUX COCTMHEHUM

7.2

Macchl (MacCOBOM) 107U pACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUSAM
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