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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha ypOBHE OCHOBHOT'O OOILIEro 00pa3zoBaHUsl COCTaBJI€HA Ha
OCHOBE TpPEOOBAHMI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOTO o011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMTAHMS U C YYETOM KOHUEMUUU MPEroJaBaHMs
yuyeOHOro mnpeamera «XuMmus» B 0Opa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
Oenepauni.

[IporpamMma nmo xumMuu 1a€T MpeCTABICHUE O LENAX, OOIIel CTpaTeru oOy4eHus,
BOCIIUTAHUS U Pa3BUTHUS OOyYAIOMIMXCA CPEACTBAMHU YUEOHOIrO MPEeAMETa, YCTAHABINBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEeAyCMaTpUBAET pACIpPEICICHHE €ro 1o
KJIaCCaM M CTPYKTYPUPOBAHHUE MO pa3zesiaM M TEMaM IPOrPaMMBbI 110 XUMHUH, ONPEAEISAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIILHOCTh U3YUYCHUSI XUMUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€ll, JIOTMKM y4eOHOTOo Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O00yyarommxcs,
onpejeNnsieT BO3MOXHOCTH TpeaMeTa i pealu3aluu TpeOOBaHUW K pe3yJbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3yibTaTaM OOyYeHHs XUMHUHU Ha ypOBHE Ieieil
U3y4YEeHHs] TpeMeTa M OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIBHOU JESATENHHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaHUSI.

3HaHME€ XUMHHM CIY)KHUT OCHOBOM i  (GOpMHUpPOBaHUS  MHUPOBO33PEHUS
oOyyarorerocs,
€ro INpPEACTaBICHUA O MaTEpUAIIBHOM €IMHCTBE MHpA, BAXHYIO pOJIb UIPArOT
dbopMupyembie XUMUEH MPEACTaBICHUS O B3aUMOIPEBPAIIEHUIX YHEPTUU U 00 IBOJIOIIUU
BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00aIbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, IHEPreTUUECKOM, MUIIEBOM M HKOJIOTMYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3alid BO3MOXKHOCTEH Mg caMopa3BUTHS U (POpMUPOBaHUS

KYJIbTYpPbI JIMYHOCTH, eé oOmen 151 (byHKITMOHATBHON IPaMOTHOCTH;
BHOCUT BKJIaJ] B (QOPMUpOBAHHE MBIIUICHUS W  TBOPUYECKHX CIIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIbHOU y4aeOHOI JIESITETbHOCTH,

OKCIICPUMEHTAIBHBIX M HCCJICJIOBATECIbCKMX  YMEHHH, HEOOXOJUMBIX Kak B
MOBCEAHCBHOIKHM3HH, TaK U B TPO(PECCUOHAILHOM JCSITCIIBHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOTO MBIILICHUS, 3aKIaJblBa€T OCHOBBI IICJIOCTHOI'O
B3IJIAJa HAa  EIUHCTBO IPHPOABI M 4YEJIOBEKa, SBISCTCA OTBETCTBCHHBIM JTAallOM B
(hOpMHPOBAaHUHU €CTECTBEHHO-HAYYHOM rPaMOTHOCTH 00YJarONINuXCs;

CIoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTCCTBEHHO-HAYYHBIM
3HaHMSM, K TPUPOJE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJOIMUECKOe 0Opa3oBaHHE
00yJaromuxcs.

JlanHple  HampaBjieHHST B OOyYeHMM XUMHUU  OOECIEUYMBAIOTCSA  CHCIU(UKOU
coJiep KaHUsl y4eOHOro MpeaMera, KOTOPBIM SBJISCTCS MEJarordyecKd aaalTHPOBAaHHBIM
OoTpakeHHEM 0a30BOM HAayKM XHMHH Ha OIPEACIEHHOM JTame e pa3BUTHS.
Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPHUCHTHPOBAH HAa OCBOCHHUE
0Oy4YaroIIMMHCS CHCTEMbl MEPBOHAYAIBHBIX IMMOHATHH XHMHH, OCHOB HEOPraHHYeCKOMH
XHMHH W HEKOTOPBIX OTHCIbHBIX 3HAYMMBIX TOHATHH OPraHMYECKOW XHUMHH.



CtpykTtypa colepkaHus MpOrpaMMbl IO XUMHM CcPOpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 OAX0/1a K €€ n3yueHuro. Coiep:kaHue CKIaAbIBA€TCS U3 CUCTEMbI MOHSITHM O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUM 0 XUMHUUeckor peakuuu. O6e 3Tu
CHUCTEMBbI CTPYKTYPHO OPraHU30BaHBI M0 MPUHIHUITY TOCIEA0BATEIBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

—  aTOMHO-MOJIEKYJISIDHOTO ~ yY€HUST  KaKk  OCHOBBI ~ BCErO  €CTECTBO3HAHMS;
— Ilepuognueckoro 3akoHa JI. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBS3U;

— IpeJICTaBIECHUMN 00 ANEKTPOIUTHUECKON AMCCOLMALMU BEIIECTB B PACTBOPAX.
TeopeTnuecknue 3HAHHUS PACCMATPHUBAIOTCS HA OCHOBE SMIIUPUYECKU TMOJTYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS IMOCIEAOBATEILHO OT OJAHOTO YPOBHS K JIPYromy,
BBITIOJIHASL (DYHKIMU OOBSICHEHUS] U TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEU

MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHME MPOrpaMMbl MO XHUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO TMPEJCTABICHUS O
XUMHUYECKOW COCTABJISIOLIECH HayYHOM KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMUU TIPOUCXOJUT C TMPUBJICYCHUEM 3HAHUN W3 paHee U3YyUYCHHBIX YYCOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy u3ydeHHMU XUMHUHM TPOUCXOIUT (POpPMHUPOBAHHE 3HAHWNA OCHOB XUMHUYECKOW HAYKH
KaKk 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYCCKOU JIESITEIHPHOCTH YEJIOBEKa U
KaK

OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. 3afadya y4ueOHOTO MpeaMeTa COCTOUT B
(bopMHUPOBAaHUYU CUCTEMbI XUMHUYECKUX 3HAHUN — BaKHEHIINX (aKTOB, TOHITHI, 3aKOHOB
U TEOPETUYECKUX MOJOKEHUM, TOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa,
A3bIKa HAYKH, B MPUOOIIEHNN K HAYYHBIM METOJaM TMO3HAHUS MPU U3YUYECHUHU BEIIECTB U
XUMHYECKUX peakiii, B (OPMUPOBAHUM M PA3BUTUU TO3HABATEIBHBIX YMEHUU M HX
NPUMEHEHUH B Y4eOHO-IIO3HABATEIIbHOW M y4eOHO-HCCIIENOBATEIBCKON eATeIbHOCTH,
OCBOCHHMU TIpaBWJI 0€30MacHOro OOpalieHus C BEIIeCTBAMH B IOBCEIHEBHON >KHU3HHU.
[Ipy M3yyeHUM XWMUU HA YpOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHUs Ba)KHOE 3HAYCHUE
npuoOpesu Takue MeNn, Kak:

—  ¢dopmupoBaHUE MHTEIJIEKTYaJIbHO pa3BUTON  JIMYHOCTH, rOTOBOM K
caM000pa30oBaHUIO,  COTPYAHUYECTBY, CaMOCTOSITEIbHOMY  TPHUHSITHIO  PEIICHUH,
CHOCOOHOM

aJanTUPOBATHCA K OBICTPO MEHSIIOLIMMCS YCIIOBUSIM KU3HH;

— HAmpaBlIEHHOCTh OOy4YeHUsS Ha CHUCTEeMaTHYeCKOoe MPHOOIIEHHUE OO0ydJalomuxcs K
CaMOCTOSITEJIbHOW TIO3HABATEJIIbHOM JEATEIIbHOCTH, HAYyYHBIM METOJAM IO3HAHUS,
(hopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecrieyeHue YCIOBHH, CIOCOOCTBYIONIUX MPUOOPETEHUIO OO0YYaIOMUMUCS OIBITA
pa3HOOOpa3HOW JEeATENbHOCTH, IO3HAHUSI W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETECHIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE MJIA Pa3IMYHbIX BHUJIOB
NEATENbHOCTH;

— ¢opmupoBanue oOmeld (YHKIIMOHAILHOW W E€CTECCTBCHHO-HAYYHOW TPAMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSACHITH U OLECHUBATH SIBJICHUS OKPYXKAIOIIETO MHPA, HCHOJb3Ys
3HAHUSI W ONBIT, IOJYYECHHBIE MPU H3YYCHHU XUMHUH, NPUMEHITh HX MPHU PEIICHUU
po0eM

B MOBCETHEBHOMW JKU3HU U TPYIOBOU AEATEIBHOCTH;



— ¢QopMupoBaHue y OOydYaOIIHUXCS TYMAHHUCTHYECKUX OTHOIICHUH, TMOHUMAHHUS
[IEHHOCTH XWUMHWYECKUX 3HAHWWA I BBIPAOOTKH DKOJOTHYECKH IEIECO00Pa3HOTO
MOBEACHUS B OBITY M TPYAOBOW JCATCIBHOCTH B IEISAX COXPAHCHUS CBOETO 370POBbSI U
OKPYKAIOILIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY ITPO(UJISl U HAMPABICHHOCTH JaJIbHEUIIIEro 00yUueHus.

OOmiee YWCIO 4YacoB, OTBEACHHBIX I M3YYCHUS XWUMHH Ha YPOBHE OCHOBHOTO
oO1ero obpaszoBanus, coctapiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIEN0), B
9 xnacce — 68 yacoB (2 yaca B HEJICIIO).

COIAEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

IIpenmet xumuu. Posib XUMUM B KU3HU YENIOBEKA. XUMUS B CUCTeME Hayk. Tena u
BemlecTBa. dusznueckne CBOMCTBA BEUIECTB. ATrperatHoe COCTOsiHUE BenlecTB. [loHsaTHE 0
MeToAaxX MOo3HaHWs B XUMUU. YuCThie BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECEei.
ATOMBI W MOJEKYJbl. XHUMHYECKHE dJIEMEHTbl. CUMBOJIBI XMUMHUYECKHUX DJIEMEHTOB.
ITpocThie u CJIOKHBIE BEIIIECTBA. ATOMHO-MOJIEKYJISIPHOE y4EHUE.
Xumuueckas Qopmyna. BajgeHTHOCT aTOMOB XHUMHUUYECKUX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHasi aTomHass Macca. OTHOcUTENbHas
MOJIEKYyJispHasi Mmacca. MaccoBasi 071 XHUMHYECKOTO dJIEMEHTa B COCIMHEHHH.
KomnuectBo BemectBa. Monbs. MonsipHass Macca. B3auMoOCBsI3p KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX €AMHMI[ BemecTBa. Pacuérel mo ¢opMynaM XUMHUYECKHUX
COeIMHEHUMH.
@u3nuecKkue W XUMHUUYECKUE SIBIICHUS. XUMHUECKas peakiuss U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUs] MacChl BeHIeCTB. XHUMHUYeCKHe ypaBHeHHs. Kiaccudukanus XUMHUYECKUX
peakuuii (CoeIMHEeHUs, Pa3IoKEeHUs, 3aMeIIeHHs, OOMEeHa).

Xumuueckuit IKcnepumenm:
3HAKOMCTBO C XMMHUYECKOW MOCYI0H, MpaBHiiaMu padOTHl B jabopaTopuu U mpuEMaMu
oOpamieHuss ¢ J1abOpaTOpHBIM OOOPYJOBAHHMEM, H3YYCHHE U OINHUCAaHUE (QHU3NUSCKUX
CBOMCTB 00pa3IiOB HEOPraHWYECKMX BEIIECTB, HaOmIoJeHHE (GU3UYECKUX (TIJIABJIICHHE
BOCKA, TasHHE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIEHUE M KOHJECHCAIUs BOJBI) U
XUMUYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeTa
C KHUCJIOTOW) sIBIEHWUU, HAOJIO/ICHUE W OINMCAaHWE NPU3HAKOB MPOTEKAHUS XUMHYECKUX
peakuuii (pa3ioXeHUEe caxapa, B3aUMOJCHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapwus,
paznoxenue rugapokcuga meau (II) mpu HarpeBaHuu, B3aUMOAECHCTBHE JKele3a C
pactBopoMm conu meau (II), u3ydeHue crnocoOOB paslesieHHs] CMEcCel: C MOMOILbIO
MarHuTa, (OUIBTpOBaHHWE, BBIIAPUBAHUE, MUCTWJUIAINS, XpomaTtorpadus, MNpOBEICHUE
OUYMCTKH TOBAPEHHOW COJIM, HAOJIOJCHWE W OMHUCAHWE PE3yJbTATOB MPOBEICHUS OTBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXPAaHEHHMS MacChl, CO3JAHUE MOJEIEH  MOJICKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucmopom — 3J€MEHT U TPOCTOE
BEIIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, Ppuanyueckue U XUMHYECKHE CBOMCTBA (peakuuu
ropenust). Oxcunbl. Ilpumenenue xkucimopona. CrnocoObl MNOJYy4eHHUS KHUCIOpOAa B



nabopatopuu U MOpOMbIIUIEHHOCTU. KpyroBopotr kucimopojma B mpupone. O30H —
aJuI0TpoIHast MOAU(DUKAIIUS KUCTOPO/Ia.

TemnoBoit 3P(HEeKT XUMUYECKON pEeaKIuu, TEPMOXHUMHUYECKUE YPAaBHEHHUS, K30- U
SHJOTEPMHUYECKHE peaKUnHu. TOIUIMBO: Yroiab U METaH. 3arpsi3HEHUE BO3AyXa, YCUJIICHHE
MapHUKOBOTO A PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT m mpoctoe BemecTBo. HaxoxkaeHune BOAOpoaa B MPHUPOE,

dbu3nYecKkue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl MmosydeHus. Kuciorel u
COJIH.
MoutsipHbIN 00BEM rasos. Pacuérsl 11() XUMHAYECKUM YPaBHEHUSM.
@dusnyeckue cBolicTBa Boabl. Boma kak pactBopurensb. PactBopbl. HachllieHHbBIE U
HEHACBIIIEHHbIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJe. MaccoBas 107151 BEIIECTBA B
pactBope. XuMHUeCKHe CBOMCTBa BOAbl. OcHOoBaHudA. Poiib pacTBOPOB B IpUPOAE U B
KU3HU YesoBeka. KpyroBopoT BOJbI B mpUpojie. 3arpsi3HEHUE NPUPOHBIX BoA. OXpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccudpuxanus Heopranmdeckux coeauHeHud. Oxcuabl.  Knaccudukanms
OKCH/JIOB:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U HECOJeoOpa3yIoIIHe.
Homenkiarypa okxcumoB. dusnueckue M XMMUYECKHE CBOMCTBAa okcuaoB. [lomydeHue
OKCHJIOB.

OcHoBanms. Knaccudukamuss oOCHOBaHWNA: MIEIOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Ousnyeckne ¢W XHMUYECKHUE CBOWCTBA OCHOBAHMM.
[Tomyuyenue ocHOBaHUM.

Kucnorel. Knaccudukamus xucior. Homenknatypa kucior. ®Puzudeckue Hu
XUMHUYECKHE CBOMCTBA KHUCIOT. Psan akruBHoctu MertayuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknatypa coseil. @PU3MYECKME M  XMMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coneit. ['eHeTnyeckas CBSI3b MEXK1y KJIacCaMH HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OINPENEIICHHE COJIEpkKAHUA KUCIOpOoAa B BO3AYyXE, IOJyYEHHUE,
coOupaHue, pacrlo3HaBaHWE W  U3YYEHHUE CBOMCTB  KHCIOpoAa, HabIrolIeHue
B3aUMOJECHCTBHS BELIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHS U IPEKpPALICHUS
ropeHusi (moskapa), O3HaKOMJICHHE C oOpa3llaMH OKCHIOB M OIKMCAHHE HX CBOMWCTB,
NoJiydeHue, coOWpaHue, pacrlo3HaBaHHWE W M3YYEHHE CBOWCTB BOJopoaa (ropeHue),
B3aumojieiictBue Bojaopoja ¢ okcugom wmeaud  (II)  (BO3MOXKHO  HMCIOJIB30BaHUE
BUJIeOMATEPUAIIOB), HAOIIOIeHHE 00Pa3IOB BEIIECTB KOJIMUYECTBOM | MOJIb, HCCIIEIOBAaHUE
O0COOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PacTBOPOB C OIMPEACIEHHON MacCOBOU JOJIENM pACTBOPEHHOIO BEIECTBA, B3aUMOJICHCTBHE
BOAbl C MeTaulaMu  (HaTpueM M KalbliKeM) (BO3MOXHO  HUCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), HCCIIEIOBAHUE OOpPA3L0B HEOPraHWYECKUX BEUIECTB PA3IUYHBIX
KJIaCCOB, HAOJIIOICHUE U3MEHEHHSI OKPAaCKH MHAMKATOPOB B PACTBOPAX KUCIOT U HIEJIOYEH,
n3yueHue B3aumojneiictBus okcuaa menu (II) ¢ pacTBOpoM cepHON KUCIOTBI, KUCIOT C
METAJUIAMH, PpPEaKkUUd HEUTpadu3alvH, IMOJYYECHHE HEPACTBOPUMBIX OCHOBAHMW,
BBITECHEHHE OJHOI0 METaJUIa APYTHM W3 PacTBOPA COJM, PEUICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teme«BaxxHenmune KJIaCChI HEOPTraHUYECKUX COEIUHECHUI.
IHepuognueckuit 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX 3JjeMeHTOB /I
N. MenaeaeeBa. CrpoeHne aTomMoB. XHMHUYECKas CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHBIC PeaKIUU



[lepBble MOMNBITKK KJIACCHU(PUKALUKA XUMUYECKUX 3ieMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHbBIE METAJUIbl, TaJOre€Hbl, HHEPTHHIE
ra3zpl). OJEMEHTBl, KOTOpble 00pa3yloT amM(pOTepHbIE OKCHUIAbl M THAPOKCHUIBI.
Ileppuonnueckuin 3akoH. Ilepuommueckas cucrema Xxumudeckux osnemeHTo /[l .
MenneneeBa. KopoTkonepuoaHas u JyiMHHONIEpHoiHas ¢popmbl [lepuonnyueckoi cuctemsl
xumnyeckux dmeMeHToB J{. M. Menneneesa. Ilepuoasl u rpynmnbel. OU3HNYECKUAN CMBICHT
MIOPSIAKOBOTO HOMEpA, HOMEPOB nepuonaa 17§ TPYIIIBI DIIEMEHTA.
Crpoenune aromoB. CoctaB aToMHBIX saep. HM3ortomsl. OnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX 000J04eK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB llepumonnueckoi
cucrembl JI. WM. MenneneeBa. XapaKTepuCTHKa XWMHUYECKOIO DJJIEMEHTa IO €ro
IIOJI0KEHUIO B ITepuonnueckou cucreme . . Menpeneena.
3aKOHOMEPHOCTH  HW3MEHEHHs  paauyca  aTOMOB XUMUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX WM  HEMETAUIMYECKMX  CBOMCTB IO TIpyNImaM W NEPUOAAM.
3nauenue Ilepmoamueckoro 3akoHa U llepuonuueckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JJISl Pa3BUTUs Hayku U npakTuku. [[. . MenaeneeB — y4€HbIA U IpaxkJaHUH.
XuMuueckas CBS3b. KoBanenTnas (monstpHast u HETOoJISIpHAs ) CBA3b.
DIEeKTpOOTPULIATENBHOCTh XUMHUYECKUX JJIEMEHTOB. HNonnas CBSI3b.
Crenenp  oxucieHus. OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. IIporeccel
OKHUCJIEHUS U BOCCTaHOBJEHUA. OKUCIUTENHN U BOCCTAHOBUTEH.

Xumuueckuit IKCcnepumenm:

U3ydYeHHe OoO0pa3loB BEHIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
TUAPOKCHAA IIMHKA C pAacTBOpPaMHM KHUCIOT W WIEJOYEH, TPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (TOpeHueE,
pEeaKIu pa3aoKeHUs, COEUHEHNUS ).

Mesrcnpeomemnmnbwie cea3u

Peanuzanusa MeXNpeaIMETHBIX CBS3€H NpH HW3YYEHHMHM XUMHM B 8§ Kiacce
OCYIIECTBIISIETCS UepE3 UCIOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
IOHATHM, SBJISIOIIUXCS CUCTEMHBIMU JUIS OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LKA,

OOmue ecTecTBEHHO-HAYYHbIC MOHATHS: HAY4YHbIH (DaKT, TUIOTE3a, TEOopus, 3aKOH,
aHanM3, CHUHTE3, KiIacCUPUKalUsi, TMEePUOJUYHOCTh, HAOIIOJEHUE, OKCIICPUMEHT,
MOJEIMPOBAHUE, U3MEPECHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: marepus, aTtoM, dJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWJ, W30TOIIbI,
pPaoaKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIUYMHBI, E€AMHMIIBI H3MEpPEHHUs, KOCMOC,
IUTaHETHhI, 3BE311b1, COIHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJbI, IOJE3HBIC
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTtBo 1 XMMHUYECKAS peaKIUs

[Tepuonuueckuii 3akoH. llepuonnyeckas cucrema xumuyeckux sjemeHtoB 1. .
MenneneeBa. CtpoeHrue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XUMHWYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalusl, KAIbIHUSA U UX COCTUHEHUN B COOTBETCTBHUM C
MOJIO)KCHUEM DdJIEMEHTOB B llepuoanyeckol CHCTEME M CTPOCHUEM HX aTOMOB.



Crpoenune BemecTBa: BUABl XMMHYECKOM CBS3H. THIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUAA XUMUYECKOU
CBSI3U.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSAUIMXCSA K Pa3JIMYHBIM KJAccaM HEOPraHUYECKUX COEIUHEHH,
TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakUuid MO pas3IMyHbIM IMpU3HAKaM (10 YHCIy U
COCTaBYy Yy4YacCTBYIOLIMX B PEAKLUMHU BELIECTB, MO TEIUIOBOMY 3(QeKTy, Mo HU3MEHEHHIO
CTeNeHEel OKUCIEHUS XMMHUYECKHX D3JIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO
Karaau3aropa). OJK30- U SHIAOTEPMUYECKHUE pPEaKUuu, TEPMOXUMHUYECKHUE YpPaBHEHHS.
[lonssTue o ckopocT XxumHuueckoil peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuuax. [IoHsITHE 0 TOMOTEHHBIX U reTeporeHHbIX peakuusax. [lonsarue o
karanuse. lloHsATHE O XMMHYECKOM paBHOBeCUMU. PaKTOPBI, BIMSIOIINE HA CKOPOCTH

XUMHUYECKOU pPeakunun u IIOJIOKCHHUC XUMHUYCCKOI'O paBHOBECCHA.
OKXHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peaKkuunu, 3J'I€KTpOHHBII>i OajlaHC OKHCJIMTEJILHO-
BOCCTAHOBUTEIJILHOM pPCaKkuunm. CocraBienue ypaBHeHI/Iﬁ OKHCJIIHUTCIIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUA C UCIOJB30BAHHEM METO/a JJIEKTPOHHOTO OajaHca.
Teopusi  SIEKTPONMTUYECKONM  JTUCCOIMUALIMU.  DJNEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MeXaHU3M JUCCOIMALMM BEIIECTB C Pa3JIMYHBIMU  BHUJIAMU
xumuuyecko cBs3u. CteneHb pguccoruanuu. CuwibHbIE W ClaOble  AIEKTPOJIUTHI.
Peakiiuu noHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PEAKIIMM HMOHHOTO OOMEHa, TOJIHBIE
U COKpalI€HHbIE MOHHBIC ypaBHEHUs peakiuid. CBoilCTBa KUCIOT, OCHOBAaHUM U COJIEH B
CBETE NpeNCTaBIECHUN 00 3IEKTPOIUTHUECKOM nucconumanuu. KauecTBeHHbIE peakiuy Ha
UOHBI. [loHsATHE O TUApPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB
—METaJJIOB U HeMeTayioB (rpadura M anmmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATpHs),
UCCJIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMu OT BO3AECUCTBUS PA3IUUHBIX
(bakToOpoB, HCCIECIOBAaHUE HIIEKTPONMPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLMALINK KHUCIIOT, IIEJI04Yel U cojel (BO3MOXKHO MCITOJIb30BAHUE BUIEO MAaTEPUAJIOB),
IPOBEJACHUE OMBITOB, WUIIOCTPUPYIOIIUX NPU3HAKA MPOTEKAHUS pPEaKUUd HOHHOIO
obmeHa (oOpa3oBaHHME OcCajKa, BBIJICICHHWE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHueE,
peakiuu pa3loKeHUsl, COCIUHEHHS), PACIHO3HABAHME HEOPraHMYECKHUX BEIIECTB C
IIOMOIIBI0 KA4YECTBEHHBIX PEaKUMd Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1ad.
Hemerasibl 4 UX cOeAMHEHUS

O6mas xapakTepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEepHbIC
crenieHn okuciieHns. CTpoeHue u GU3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJIEUCTBUE C METaJlJIaMU, HEMETaJIaMH,
menoyamu). XaopoBojopoa. CoJisiHas KHCIOTa, XUMUYECKHE CBOWCTBA, MOJYyYEHUE,
npuMeHeHne. [[elicTBre XJIopa M XJIOPOBOJOpPOJA HA OpPraHMW3M 4elIOBeKa. BaxuHenmine
XJIOPUJIBI U KX HAXOXKJICHUE B IPUPOJIE.

O6mrast xapaktepuctuka amemMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciienus. CTpoeHue u (U3NYECKHe CBOMCTBA MPOCTHIX BEILIECTB
—KHCJIOPOJIa U Cepbl. AJIOTPOIHbIE MOAU(PUKAIMU KUCIOPOJa U Cepbl. XHUMHUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (HU3NUECKUE U XUMHUYECKHE CBOMCTBA. OKCHIBI
cepbl KakK MPEICTABUTEIU KHUCIOTHBIX OKcHUJIOB. CepHas Kuciaora, (U3MYECKUue u



XUMUYECKHE CBOMCTBA (0OIIME Kak MpPEICTABUTENS Kiacca KUCIOT U crenudpuyeckue).
XHUMHUYECKHE peaKklru, JIEKAIIe B OCHOBE POMBIIIJIEHHOTO Coco0a MOJy4eHUs CEPHOU
KkucHoThl. [Ipumenenne cepHoil KUCIOThl. CoNM CEpHOM KUCIIOThI, KaUECTBEHHAsI PeaKUus
Ha cynbdaT-uoH. HaxoxneHue ceppl U €€ COEIMHEHMH B MNpUpoae. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOLIEH Cpebl COEAUHEHUSIMHU CepPbl (KUCIOTHBIE JTOKIH, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBpaICHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHUA. A30T, paclpoCTpaHEHUE B MpHUpoie, (puU3HYecKue u
XUMH4YecKue cBoiicTBa. KpyroBopoT azorta B mnpupoje. AMMHUAK, €ro (usmvyeckue u
XUMUYECKUE CBOMCTBA, MojiyueHue u npuMeHeHue. Conu aMMOHMS, UX (puznueckue u
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHBl aMMOHUS. A30THas
KHCiIoTa, €€ ToJiyueHue, (U3MYeCKue U XUMHUYECKHEe CBOMCTBa (00IIHMe Kak
Ipe/CTaBUTENS Kiacca KUCIOT M cnenuduueckue). Vcrnonap3oBaHre HUTPATOB U COJEH
aMMOHHSI B Kau€CTBE MUHEPAJIBHBIX YI0OpEeHUI. XUMUYECKOE 3arpsI3HEHUE OKPYKarolen
Cpelbl COEAMHEHUS MU a30Ta (KHUCIOTHBIE MOXAHM, 3arpsa3HEHUE BO3]yXa, IOYBbI U
BOJIOEMOB).
docdop, amnorponnsie Moaupukanuu docdopa, huUsMUecKue U XMMUYECKUE CBOMCTBA.
Oxcun docdhopa (V) u dochopnas kucinora, (uU3MUECKHEe U XUMUUYECKUE CBONCTBA,
nonyuenue. HMcmonp3oBanue ¢ocpaToB B KAvyeCTBE MHUHEPAIbHBIX  YI0OpEHUH.
O6mast xapakrepuctuka dieMeHTOB [V A-rpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble  CTEMEHH  OKHUCIEHHS.  YIJIepoA,  auIOTPOIHble  MOJAU(UKAIUH,
pacnpocTpaHeHue B Mpupoje, (U3MYECKMe U XUMHYECKHE CBOWCTBA. AICOpOIMS.
Kpyrosopor yrinepoaa B mpupoae. Okcuabl yriepoaa, ux (U3MUYECKHE U XUMHUYECKUE
CBOICTBA, NEWCTBUE Ha KUBbIE OPraHU3MBbI, MOJyYE€HHUE U MPUMEHEHUE. DKOJIOTHUYECKUE
npo0OsieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumoreza rno0ambHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3(dekT. YronpHas Kuciaora U €€ coid, X (U3NYECKHEe U
XUMHYECKHUE CBOICTBa, TOJIydeHHME | TNpuMeHeHue. KadecTBeHHass peakius Ha
kapOoHaTHOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, alleTUJICH, STaHOJ, TJMUIEPUH, YKCYCHas KHCJIOTa).
[IpupoaHbie UCTOYHUKH YTIAEBOAOPOAOB (Yroiib, MPUPOJHBIN ra3, HEPTH), MPOIYKTHI UX
nepepadboTku (OCH3WH), UX POJb B OBITY W MPOMBINIICHHOCTH. [oHATHE O OHMOJIOTHYECKU
BOKHBIX BEINECTBAX: JKUpaX, OenKax, YIrjieBoJax — M HMX PO B JKU3HU YeIIOBEKa.
MarepuanbHoe  €IMHCTBO  OpPraHMYECKMX M HEOPraHMYECKUX  COCIMHEHUM.
KpemHunii, ero ¢usnueckue W XWMHUYECKHE CBONCTBA, TMOJy4Ye€HHWE M TPUMEHEHUE.
Coenunenust kpeMHuus B npupoje. OOmue npeacrasieHuss o6 okcune kpemuws (IV) u
KpeMHHeBOW kuciioTe. CHIMKAThl, MX HCIOJIB30BAHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimue CcTpouTeNbHBIE MaTE€pUANBL: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOoH,
KeJ1e300€TOH.

[TpoGnembl G€30MaCHOTO HWCIIONB30BAHUS CTPOUTEIBHBIX MAaTEpUAJOB B TMOBCEIHEBHOU
KU3ZHHU.

Xumuueckuit IKCnepumenm:

M3yuyeHHEe O0Opa3noOB HEOPraHWYECKUX  BEIIECTB, CBOMCTB  COJIIHOW  KHUCIIOTHI,
MPOBEJCHNE KAYECTBEHHBIX PEAKIUNA Ha XJIOPUJ-UOHBI U HAONIOJEHUE MPU3HAKOB HX
MPOTEKAHMUS, OMBIThI, OTPAXKAIOIINE PU3NUECKUE U XUMUUYECKUE CBOMCTBA TAJIOTEHOB U UX
COeIMHEHU (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), O3HAKOMJIEHUE ¢ 00pa3aMu



XJIOpUJIOB (TaJOTEHUI0B), O3HAKOMJICHHE C oOOpaslaMH cepbl M €€ COeTUHEHUSIMH
(BO3MOXHO HCIMOJIb30BaHUE BHUAEOMATEPUAJTIOB), HAOMIOJEHUE Mpolecca OOYIIIMBaHUS
caxapa moj JeWCTBHEM KOHILIEHTPUPOBAHHON CEPHOW KUCIOTHI, U3yUYCHHE XUMHUECKUX
CBOICTB pa30aBICHHONW CEpPHOM KHCIOThI, NPOBEIECHHWE KayeCTBEHHOM peakIuu Ha
cynb(paTHOH M HAOJIOJICHHE TMpHU3HAKa €€ MPOTEKAaHUS, O3HAKOMJIEHHE C (PU3HUYECKUMHU
cBoiicTBamMu a3zora, (¢dochopa U UX COECOAUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIOB), O0Opa3mamMu a30THbIX M (OCHOPHBIX yIOOPEHMH, TMOJyYEHHUE,
coOupaHue, pacro3HaBaHUE W H3YYCHUE CBOWCTB aMMHaKa, MPOBEJICHHE KaueCTBEHHBIX
peakiuii Ha HMOH aMMOHHUS U (ochaT-uOH U M3YYCHUE NPU3HAKOB HMX TMPOTEKAHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUANIOB), M3YyUYCHHE MOJEICH KPUCTATUIMYECKUX PEHIETOK
anmasa, rpadura, QysuiepeHa, 03HAKOMJIEHHE C TMPOIIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEI[ECTB aKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTUBOrasa, MojydyeHue, coOupaHue,
pacrno3HaBaHUE W HW3YUYEHUE CBOWCTB YIJIEKMCIOrO rasza, MPOBEIACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-HOHBl M W3yYCHHE TMPU3HAKOB HX MPOTEKaHUs,
O3HAKOMJICHME  C  TNPOAYKIMEeW  CHJIMKATHOM  MPOMBINUICHHOCTH,  pElICHHE
AKCIEPUMEHTATBHBIX 3a/lad N0 TeMe «BaxHelmme HeMeTamibl U MX COCAUHEHUS.
MeTanjibl M UX COeTMHEHUS

OO6masi XapakTepUCTHKa XUMHYECKMX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU HX
nosioxenus B Ilepumonmnueckoit cucreme xumuueckux snemeHtoB JI. M. MennaeneeBa u
cTpoeHuss aroMoB. CTpoeHue MeTamioB. Merauinueckas CBSI3b M METajuIM4ecKas
KpUCTAJUTMYECKasl  pemérka. DJICKTPOXUMUYECKUN  psii  HaNpsOKCHUH — METasljIoB.
duznyeckre U XUMHYECKHE CBOMCTBA MeTaiuioB. O0IIHe crnocoObl MOTyYEeHUsI METAIIOB.
[loHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, DIOpaTlOMUHUI, OpOH3a) U WX MPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.
[Ilemounple  MeTaJibl: moJiokeHue B Ilepmoamdeckoil  cuUcTEME  XUMHUYECKUX
sanementoB J[. WM. MenxaeneeBa, CTPOEHHME HX aTOMOB, HaXOXIECHHUE B MPUPOJE.
@u3nuecKkue MW XUMHUYECKHE CBOMCTBA (Ha mnpumepe Harpusd U Kanus). OKCHIbl U
TUAPOKCUABl HATpusi M Kanus. [IpuMeHeHHe WIeNOYHbIX METAUIOB U HX COEIUHEHUM.
[IlenoyHo3eMeNbHBIE METAJUIBI MAarHuid M KalblUW: TMoJiokeHue B Ilepuoamueckoi
chcTEME XUMHUYECKUX 3y1eMeHTOB [I. . MeHneneeBa, CTpO€HUE UX aTOMOB, HAXOKJIECHUE B
npuposie. DPusnyueckrne W XUMHYECKHE CBOMCTBA MarHusi W Kajblusa. BaxnHewnme
COCIMHEHUS Kalblius (OKCUJ, TUAPOKCHH, coyin). JKECTKOCTb BOABI U CHOCOOBI €&
YCTpaHEHHUS.

AnroMuHui: nosokeHue B llepmonnmueckor cucreme xumuueckux siemeHtoB [l WM.
MeHneneeBa, CTpOEHUE aTOMa, HaxoXJaeHWe B mpupoje. dusznueckue M XUMHUECKHUE
CBOMicTBa amoMuHHSI. AMQOTEepHBIE CBONCTBA OKCHIA M THAPOKCHUIA AIIOMHUHHUS.
Kenezo: mnonoxenue B llepuommyeckorr cucreme xumudeckux »siaemeHtoB . .
MeHnneneeBa, CTpOEHUE aToMa, HaxoxJaeHue B mnpupone. duznueckne U XUMUYECKHE
cBoMcTBa kene3za. Okcuasl, ruapokcuansl U conu xenesa (II) m xeneza (III), ux cocras,
CBOICTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0Opa3laMy METalIOB M CIUIaBOB, HUX (PU3NYECKUMU CBOMCTBaMH,
M3yUYEHUE  pe3yJIbTaTOB KOPpPO3UMHU  METaJJIOB (BO3MOKHO  HKCIIOJIb30BaHUE
BHJICOMATEpPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJA KaJblMS M HATPHUS C BOJOM
(BO3MO’KHO HCIOJIb30BaHUE BHJIEOMATEPHUAIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpoiiecca ropeHus eje3a B KUCI0poie (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUATIOB),



MPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEAKITMI HA MOHBI: MArHus, KajabIUs, aTFOMUHUSA,
uunka, sxenesa (II) m xenesza (III), meau (II), HaGmrogeHWe W omHMcaHUE MPOIIECCOB
OKpallMBaHUs TUIAMEHH MOHAMHU HATpHUA, Kalus W KaJbIUs (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPUAIIOB), HCCIEIOBaHUE aM(OTEpPHBIX CBOWCTB TUAPOKCHIA ATIOMHHUA U
TUIPOKCUJIA IMHKA, pEHICHUE HKCIIEPUMEHTANIbHBIX 3a]a4 10 TeMe «BakHelne MeTasuibl
U UX COCTUHEHUS».

XHMHSA U OKpPYKa0LIas cpeaa

BemecrBa u  Marepuansl B IIOBCEJHEBHOM JKM3HM  4eloBeKa. be3omacHoe
WCTIONB30BAaHUE BEIIECTB W XHUMHYECKHX peakiuii B ObiTy. IlepBas momomrs mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUYECKOe  3arps3HEHUE  OKpyXkarowmed  cpeapl  (mpenenpHas — AOMyCTHUMAas
KoHIIeHTparust Bemiects, nainee — [IJIK). Ponb xumMum B pemieHUHd HKOJOTHUECKUX
npoosieMm.

Xumuueckuit IKcnepumenm: U3ydyeHue oOpasllOB MaTepUaNOB(CTEKIO,  CILJIABbI
METaJJIOB, TOJIMMEPHBIE MaTepUAIIbl ).

Mescnpeomemmunie ceéazu

Peanuzanust MeXnpeIMeTHBIX CBsI3ed MPU M3yYEHUH XMMUU B 9 Kilacce OCyIIeCTBIsETCS
Yyepe3 HCIIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX TOHATHUN, TaK W TOHSTHH,
ABJIAIOMIMXCA CUCTEMHBIMHU JUISI OTIENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.
OO0muMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIH (akT, THUMOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, KiIaccupuKalus, TMepUOJUYHOCTb, HAOIIOJEHUE, OKCIIEPUMEHT,
MOJIETUPOBAHKUE, HM3MEpPEHUE, MOJEINb, SBJICHHE, MApPHUKOBBIA 3PQEKT, TEXHOJIOTHS,
MaTepHabI.

®uzuka: wmaTtepus, aroM, DOJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHUI, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsiji, MPOBOJHHUKH, MOIYIPOBOIHUKH,
TURJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCThb, KpHUCTAJJIMYECKas pemeTka, CIUiaBbl, (undyeckue
BEJIMYUHBI, CIWHUIIBI HM3MEPEHUS, KOCMUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JHI,
ComnHie.

buonorus: ¢otocuHTe3, AbIXaHue, Owocdepa, IKOCUCTEMa, MHUHEpaJIbHbIC YI00peHHs,
MUKPOIJIEMEHTHI, MaKpO3JIEMEHTHI, UTaTeNbHbIC BEIIIECTRA.
I'eorpadms: armocdepa, rtuapochepa, MUHEpabl, TOPHBIC IOPOJBI, TIOJIC3HBIC
MCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA NPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUASA

JUYHOCTHBIE PE3YJbTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS IPOTPAMMBI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XOJIc OOyYCHHS XUMHUHW B CIUHCTBE Y4YeOHOHW W BOCIHTATCIHHOMN
JESATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMUA POCCUMCKUMH COIIMOKYIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IPHHATHIMHU B OOIIECTBE IIPaBUIaMHA M HOPMaMH
TOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATU3AIIUU
00yJaromuXcs.

JIngyHOCTHBIC PE3yIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOU TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIIMA W PACHIUPEHHE OIbITA JESITEILHOCTH
Ha €€ OCHOBE, B TOM YMCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS .



[IEHHOCTHOTO OTHOIICHHWSI K OTEUYECTBEHHOMY KYyJIbTypHOMY, HCTOPUUYECKOMY U
HAYYHOMY HacCJIeJIUI0, TOHUMAaHUS 3HAYCHHS] XUMUYECKOW HAyKH B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM HMH(pOpMalnuMei O NeperoBbIX
JOCTHM)KCHUAX U OTKPBITUAX MUPOBOI M OTEYECTBEHHON XHMMUH, 3aWHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MHUpa M 0OIIECTBA;

2) rpas*KIaHCKOr0 BOCIIMTAHMS:

MIPEACTABIEHNS O COLMAJIBHBIX HOPMAax M IPaBUJIAX MEKIMYHOCTHBIX OTHOILIEHHUU B
KOJUIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTHM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKOW M APYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIbHOCTM  MPU  BBINOJIHEHUH  YUYEOHBIX,
ITO3HABATEIbHBIX

3a/lay, BBIMOJHEHUM XHUMHYECKUX OKCIIEPUMEHTOB, CO3[JaHUU YUYEOHBIX MPOEKTOB,
CTpeMJIEHHST K B3aMMOINOHMMAHUI0O M B3aUMOIIOMOINM B TMpollecce ATOW Yy4yeOHOU
NEATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEIECHUE U MOCTYIIKM CBOUX TOBAPHILEH C
NO3WLIMM HPAaBCTBEHHBIX M IMPABOBBIX HOPM C YUYETOM OCO3HAHUS THOCIEICTBUI
HOCTYTIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PCHUYCCKHUC MMpCaACTaBJICHUA (¢ BCIICCTBEC u XUMHYECKOH peaKkuuu,
COOTBCTCTBYHOIIINMEC COBPCMCHHOMY YPOBHIO PA3BUTHUA HAYKH U COCTABJIAIOIINC OCHOBY
HJIA TIOHUMAaHHWsA CYIIHOCTH Haquoﬁ KapTUHBI MHUpPA, MPCACTABICHUSA 00 OCHOBHBIX
3dKOHOMCPHOCTAX PAa3BUTHA IIPHUPOABLI, B3AUMOCBA34X YCJIOBCKA C HpHpOJIHOfI Cp@}]Oﬁ, 0
POJIN XUMHH B ITIO3BHAHHUUN 3TUX 3aKOHOMCpHOCTeI>'I;

NO3HABaTEIbHBIE MOTHBBI, HAIpPABICHHbIE Ha TOJYyYE€HHWE HOBBIX 3HAHUW MO XUMHH,
HEO0OXOIMMBIE NIl OOBSICHEHUS HAOII0AaeMbIX MPOIIECCOB U SIBIICHUH, MO3HABATEIHHOM,
MH(GOPMAIIMOHHON M YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIbHOU
paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATypPOH, TOCTYITHBIMU T€XHUYECKUMHU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOJIOTU;

UHTEpEC K OOYYCHHIO W TO3HAHMIO, JHO003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, NMPOCKTHOH WM HCCIIENOBATEIBCKON NEATEIHHOCTH, K OCO3HAHHOMY
BBIOODY HaTPaBICHHOCTH " YPOBHS o0OyueHus B JaJIbHEHTIIEM;
4) popmMupoBaHusi KyJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3/IOPOBBIN 00pa3 *U3HU, OCO3HAHHE TOCJIECACTBUI U HETIPUSTUE BPEIHBIX
MpUBbIYEK  (YNOTpPEOJEHUSI  aJIKOroJisl, HApKOTUKOB, KYypeHHUs), HEO0OXOAUMOCTH
COOMIOIEHUsT TIPaBWJI OE30MaCHOCTH TMPH OOpAIIEHWH C XUMHUYECKUMH BEIIECTBAMU B
OBITY U peajbHOU KU3HHU;

5) TpyA0BOro BOCIIMTAHMS

MHTEPEC K TPAKTUYECKOMY H3Yy4YeHUI0 mpodeccuii W TpyAa pasIudHOro poja,
YBaKEHHE K TPYAy U pe3yjbTaTaMm TPYJIOBOW NESITEIbHOCTH, B TOM YKCIIE HA OCHOBE
MPUMEHEHHSI TPEAMETHBIX 3HAHMN IO XWMHH, OCO3HAHHBIM BBIOOP WHAWBHAYAJIBbHOMN
TPACGKTOPUU TMPOAOJKEHHUsS] O0Opa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U TOTPEOHOCTEH, YCIHEITHOU
poeCCUOHANILHON JEATEIbHOCTH M Pa3BUTHUS HEOOXOJIMMBIX YMEHHUH, TOTOBHOCTH
aJanTUPOBATLCA B TPOQPECCUOHATILHON CpEJIE;



6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

AKOJIOTHYECKHU 1IeJ1ecO00pa3HOe OTHOILIEHHE K MPUPOJI€ KaK HCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHHE LIEHHOCTH 340pPOBOr0 M 0O€301acHOT0
oOpa3a JKWM3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHME IEHHOCTH COOJIOJEHUs MpaBwil O€30MacHOTo
MOBEAECHUS MPHU padbOTe ¢ BEIIECTBAMM, a TAKKE B CUTyallUsIX, YTPOKAIOIIUX 310POBBIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHMS, MOJTY4YaeMble NMPU U3YYEHUU XUMUH, IJs PELICHUs
3a7la4, CBA3AHHBIX C OKpYXKAIOLIEH IPUPOJHOW CPENoH, i1 NOBBIIECHHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHU INI00AIBHOIO XapaKTepa HKOJIOTHYECKUX IIPOoOIeM
U MYTEM HUX pELICHUsA IO0CPEICTBOM METONOB XHWMHH, DKOJOTMYECKOI'O0 MBIIIICHHUS,
YMEHHSI PYKOBOJCTBOBATHCA UM B IO3HABATEIBbHOM, KOMMYHUKAaTUBHOM U COLUAIBHOMN

IPaKTHKE.
METAITPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIACISAIOT 3HAUYMMBbIE I (POPMUPOBAHUS
MHUPOBO33pEHUS] OOIIeHayYHble TOHATHS (3aKOH, TEOpHWs, NPHUHIIMIL, THUMNOTE3a, (aKT,
CUCTEMa, TMpOIECC, OKCIEPUMEHT U  JIpyroe.), KOTOpPbIE€  HCIOJNB3YIOTCS B
€CTECTBEHHOHAYYHBIX YUYEOHBIX MpeAMETax M MO3BOJSIOT Ha OCHOBE 3HAHUW M3 ATUX
npeaMeToB (opMUpOBaTH MPEACTaBICHUE O IIEIOCTHOW HAay4yHOW KapTUHE MuUpa, |
YHUBEpCAJIbHbIE  y4yeOHble  JeWcTBUS  ([MO3HABAaTENbHbIE,  KOMMYHUKATHUBHBIE,
pPETryJISITUBHBIE),  KOTOpble  obOecrieunBaloT  (GOPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSATEJIbHOMY  TUIAHMUPOBAHUIO W  OCYIIECTBJICHHIO Y4€OHOW JI€ATETHbHOCTH.
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

Ba3oBble JJornuecKkue 1eicTBUA:

YMEHHSI HCIIOJb30BATh NPUEMBI JIOTUYECKOTO MBIIIJICHUSI IIPU OCBOCHUM 3HAHMWM:
PacKpbIBaThb CMBICH XHMHYECKUX NOHATHA (BBIAEIATh HMX XapaKTEpHbIE MPU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C JPYTMMH TMOHSTUSIMH), HWCIOJIb30BaTh MOHATUSA IS
OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBICHHM, BHIOMpATh OCHOBAHUS M KPUTEPUM IS
KIaccu(UKaIM XUMHUYECKUX BEIIECTB M XHMHUYECKMX peaklud, YyCTaHaBIMBATh
IPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHusi (MHAYKTUBHbIE, JE€IYKTHBHbBIE, [0 aHAJOTUH), J€JaTh BBIBOJIBI H
3aKJIFOYECHUS;

YMEHHUE  TPUMEHATh B  MpOIECCEe  MO3HAHUS  MOHATUS  (IpeAMETHhIE U
METaNpe/IMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJNb3YEMbIE B XHUMUU,
mpeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIC TPEJCTABICHUS —
XUMHYECKUH 3HAK (CHMBOJI dJIEMEHTA), XUMHUecKas (hopMysa U ypaBHEHUE XUMUUYECKOU
peakiuu — NpU PEUICHUH Y4eOHO-TIO3HABATENIbHBIX 3a/1ad, ¢ Y4ETOM 3THUX MOJAEIbHBIX
MPEJCTABIECHUN BBISBISITh M XAPAKTEPHU30BaTh CYLIECTBEHHBIE MNPU3HAKH HM3y4YaeMbIX
OOBEKTOB — XWMHYECKHX BEHIECTB W XHMHUYECKUX pEaKlWi, BBIIBIATH 0OIue
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBS3M W MPOTUBOPEUHS B H3YYAEMbIX
rpoueccax H siBJICHUsX.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

YMCHHUC HCIIOJBb30BATh IIOCTABJICHHBLIC BOIIPOCHI B KA4YCCTBC HMHCTPYMCHTA IIO3HAHMA, a
TaKKC B Ka4YC€CTBC OCHOBBI AJIsA (I)OpMI/IpOBaHI/IH T'UIIOTC3bI II0 IMPOBCPKE IMPABUIBHOCTH
BBICKAa3bIBACMBIX CY)KHCHHﬁ;



MpUOOPETEHHE OMNbITA MO IJIAHWPOBAHUIO, OPraHU3aLUU M MPOBEIECHUIO YYEHHUYECKHUX
DKCIEPUMEHTOB, YMEHHME HAOJNIOJaTh 3a XOJOM IpoLEecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €TI0 PE3yJIbTaT, (HOPMYIUPOBATH OOOOIIEHUS U BBIBOBI 110 PE3YJIbTATAM
NPOBEAEHHOIO OIBITA, HCCIECJOBAHMS, COCTABJIATH OTYET O MPOAEIAHHOW pabdore.
Pabora ¢ undgopmanmeii:

YMEHHUE BbIOMpPATh, AHAJIU3UPOBATH M HWHTEPNPETUPOBATH HMHPOPMALMIO PA3IUYHBIX
BUJOB M (OpM TMpPEACTABICHMS, IOIYyYAaEMyI0 M3 pa3HbIX HCTOYHHMKOB (HAY4YHO-
NOMyJsipHasl JHUTEpaTypa XUMUYECKOIO COJAEpXKaHUsl, CIpaBOYHbIE MOCOOUS, PECypChl
WuTepHera), KpPUTUYECKM  OLIEHUBATh  MPOTUBOPEYUBYIO U  HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE TMPUMEHSTh pa3IMyHble METOJbl M 3ampochl MNpU TOUCKE U OoTOOpe
UH(GOpPMAIIMK U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX JIJIs1 BHITIOJIHEHUS Y4E€OHBIX U
[IO3HABATEIbHBIX 3a/ay ONPEAENEHHOrO0 THUMA, NPUOOPETEHHE OmbITa B 00JACTH
UCIIOJIb30BaHUs. ~ MH(MOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUW,  OBJIaJIEHUE
KyJbTYpPOW aKTUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BbIOMpATh ONTHUMaNIbHYI0 (opMy mnpeacTaBieHUs HHPOPMALMM U WIUTFOCTPUPOBATH
pelraemMbie 3a/1a4ud HECJIOKHBIMU CXEMaMHM, luarpaMmamu, Ipyrumu ¢popmamu rpaduku
U UX KOMOMHAIUAMY;

YMEHHE HCIOJIb30BaTh U AHAIU3UPOBATH B Ipollecce Y4eOHOW M HCCIEI0BATENbCKON
NEATeIbHOCTH WHGOPMAIIMI0 O BIMSHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SMCTBA W
TPAHCIIOPTa Ha COCTOSTHUE OKPYXKAIOIIEH MPUPOTHOMN CpEIbl.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBUS:

YMEHHsS 3aJaBaTh BOIPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TO CYIIECTBY
oOcyxJ1aeMoi Tembl, (HhOPMYITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
NpeIJI0KEHHOM 3a1a4H;

YMEHHUsSI TPEACTABIATh TMOJYyUYEHHBIC PE3yNbTAaThl TO3HABATEIHLHOW [EATEIBHOCTH B
YCTHBIX W THUCHMEHHBIX TEKCTax; JeNiaTh IPE3CHTAIMI0 PE3yJIbTATOB BBIIOJHCHUS
XUMHUYECKOTO0 DJKCIepUMEeHTa (J1abopaTOpPHOTO OIbITa, JabopaTOpHOW pPabOTHl IO
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUSOHOT'0 MMPOCKTA);

yMEHHUsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HaBaTEIbHOM
U MCCIIC0BATEIbCKOM JIEATEIHPHOCTH TIPU PEIICHWH BO3HUKAIOIIHUX MPOOJieM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUSA MO3UIUK (00CYXACHHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIUHAIUS COBMECTHBIX NIEWCTBUN, OMpENEICHUE KPUTEPHUECB
IO OIIEHKE Ka4eCTBa BHIMOJIHEHHON pabOTHI U APYyTHE).

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHUE  CAMOCTOATENbHO  ONpEAEesTh  LeNu  JEATEeNbHOCTH,  IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JIeSITENhbHOCTh, BBIOWpATh HamOosiee A(PEKTUBHBIE CIMOCOOBI pelieHUs Y4eOHBIX U
MO3HABATEIbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTaBIIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM AEWCTBUUA NPU BBINOJHEHUN 33JaHUM C YYETOM IOJYUYCHHS

HOBBIX 3HaHHH 00 HN3y4aCMbIX 00BEKTaX — BCHICCTBAX M PCAKIHAX, OLCHHUBATH
COOTBCTCTBHC IIOJIYUYCHHOI'O pC3yjbTaTa 3asiBJICHHOM e, yMCHHC HMCIIOJIb30BaThb H
AHAJIM3HUPOBATH KOHTCKCTHI, nmpeajraracMaIC B YCJI0BHUHA BaﬂaHHﬁ.

HHPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX pe3yJAbTaTOB IO OCBOCHHUIO 00S3aTE€ILHOTO COJEpKaHUs,
YCTAHOBJICHHOTO JaHHOW denepanbHON paboueil mporpamMMol, BBIJCISIOT: OCBOCHHBIE
oOy4JarolmuMHCsl HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JACUCTBUM, crienupuUecKue s
npeaMEeTHON 001acTu «XUMHUSI», BUILI ACATEILHOCTU IO MOJYYEHUI0 HOBOT'O 3HAHUS,
€ro MHTEpIpeTaluu, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX
CUTYyalUsIX.

K koHiy oOydenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh COPMHUPOBAHHOCTH Y OOYYAIOUTUXCS YMEHUM:

e PACKpbhIBaTh  CMBICII ~ OCHOBHBIX XMUMHYECKHX TMOHSATHWA: aTOM, MOJIEKYJa,
XUMUYECKUN  DJIEMEHT, IPOCTOE  BEIIECTBO,  CJIOKHOE  BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEJIbHAs AaTOMHas W
MOJIEKYJISIDHAasE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JI0JISI XMMHMYECKOTO JJIEMEHTAa B COEJUHEHHUM, MOJISPHBIH OO0BEM, OKCHJ, KHUCIIOTa,
OCHOBAaHHME, COJIb, DJIEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas
peakiusi, KiaccupUKaIus peakiui: peakiud COEJUHEHUs, PEaKIUU Pa3I0KEHUs,
peakiuu 3aMEICHUs, peakiuu OOMeHa, 0JK30- M DHIAOTEPMHYECKHE DPEaKIIHH,
TErIoOBOM 3¢ (dEeKT peakuuu, SAPO aToma, OIJICKTPOHHBIA CJOM aToMa, aTroMHas
opOuTanb, pagdyc aroMa, XHUMHYECKas CBSI3b, TOJSIpHAsST U HEMOJISIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jd
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;

e HWJUTIOCTPUPOBATE B3aAMMOCBA3b OCHOBHBIX XHMMHWYCCKHX MOHATUMN U IMPUMCHATL 3THU
IMOHATHSA IPHU OITMCAHUHU BCIICCTB U UX HpeBpameHHﬁ;

e UCIIOJIL30BaTh XUMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBieHHS (OpMyNn BeEIIECTB W
YPaBHEHUN XHUMHUUYECKUX PEAKIIUH;

e OTIPEIEIATh BaJIEHTHOCTh ATOMOB JJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, CTEHEHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHHSX, TPUHAIJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COCAMHEHMH 10 ¢opMyiaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI u HMOHHAas) B HEOPraHUYECKUX COCJIMHECHUSX;
e PAaCKpbIBATh CMBICJI [Tepuognueckoro 3aKOHa . N. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKONM 3aBUCHMOCTH CBOMCTB XHMHYECKHX
AJIEMEHTOB OT UX IMoJoxkeHus B llepronnueckoil cucreme, 3aKOHOB COXPAaHEHUS
Macchl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHUs, 3aKOHa
ABorajpo;

¢ OMIMCHIBATh M XapaKTepu3oBaTh TaOmuunyio ¢opmy I[leproguyeckoit cuctemsl
XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUA «riaBHas mnoarpynna (A-rpynma)» Hu
«miobounass moxarpynma (b-rpynma)», wmanbie u  OodbIIME€ TMEPUONBI, COOTHOCHUTH
o00o3HaueHusi, KOTOphle uMewTcss B Tabmume — «llepuogumueckas — cuctema
xuMuuecknx dnemeHToB [J[. WM. MengeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB M 3apsn sAapa, oOIIee YHMCIO
AIEKTPOHOB u pacrpeneneHue ux o ANEKTPOHHBIM CIOSIM);
e KJIacCU(ULIMPOBATH XUMUYECKHE HJIEMEHTHI, HEOpraHu4ecKue BEILIECTBA,
XUMHUYECKHE pPeaklHH (MO0 YUCIy U COCTaBY Y4YacTBYIOLIMX B PEAKIMU BEIIECTB, IO
TernoBomMy 3hdexry);

e XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEUIECTB Pa3JIMYHBIX
KJIacCOB,  MOJTBEpKJasi  OMHCAaHUWE  MpPUMEPAMU  MOJEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;



o [IPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCHMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOKHOCTH IMPOTCKAHNA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

e BBIUKUCIISITH  OTHOCUTEIBHYK)  MOJIEKYJISIPHYIO UM  MOJIIPHYKO MacChbl  BELIECTB,
MacCOBYIO JOJK0 XUMHYECKOIO JJIEMEHTa 10 (OopMyJe COEAMHEHUS, MACCOBYIO
JOJII0 BEIIECTBA B pPacTBOpPE, IPOBOJUTH pAacUEThl II0 YPABHEHUIO XHUMHUYECKOU

peaknuu;
e IPUMEHSTh OCHOBHBIC OIEpAIlMU MBICTUTEIBHONW JCATCIBHOCTH — aHajJu3 W CHHTE3,
CpaBHEHHUE, 00001IeHHE, CHCTEMAaTHU3alIIHIO, KJ1IacCU(UKAIHUIO, BBISIBJICHUC
MPUYUHHO-CJICICTBEHHBIX ~ CBSI3€ —  JUISI  W3YYCHHS  CBOWCTB  BEIIECTB W
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIC METOIbl TIO3HAaHUS — HaOJIOJCHUE,

U3MEpEeHUe, MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN );

eCJ€IOBAaTh MpaBWJIaM TMOJb30BAaHUA XHMHUYECKOW TMOCYyAOH U  JaOOpaTOPHBIM
00Opy/10BaHUEM, a TaKXKE IpaBWJIaM OOpalleHHsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLIMSIMU  TIO  BBIMOJHEHUIO  JIAOOPATOPHBIX ~ XMMHYECKHX  ONBITOB IO
NOJYyYEHUI0 M COOMpPAHUIO Ta3000pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpPOAA),
IIPUTOTOBJICHUID PAcTBOPOB C ONPEACIEHHOW MAacCOBOM JIOJIEM PacTBOPEHHOIO
BEIECTBA, IUIAHUPOBATb U  MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHl 11O
pacrno3HaBaHHUIO PACTBOPOB WIEJNIOYEH M KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JIAKMYC,
benondranenH, METUIOPAHX U IPYTHUE).

K konmy oOyuenuss B 9 kJjiacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YHAIOITUXCSI YMEHUIA:

e PACKPBIBATH CMBICII OCHOBHBIX XMMHUYECKUX MOHATHN: XUMHUYECKUW DJIEMEHT, aToM,
MOJIEKYyJia, MOH, KaTHOH, aHHOH, TIPOCTOE€ BEIECTBO, CIOXKHOE BEIIECTBO,
BAJICHTHOCTb, AIEKTPOOTPHULIATEBHOCT, CTENEeHb  OKHUCJICHUS, XUMHUUYECKAs
peakius, XUMHYECKas CBSI3b, TEIJIOBOH 3(P(DEKT peakiuu, MOjb, MOJSPHBIH OO0BEM,
pacTBOp,  DJICKTPOJMUTBHI,  HEDJICKTPOJUTHI,  AJIEKTPOJUTHYECKAs  JAUCCOLUAINSA,
peaKkImu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE H
HEOOpaTHMBbIC peaxium, OKUCJIUTEILHO-BOCCTAHOBUTEIIbHBIC peaxium,
OKUCJIUTENh, BOCCTAHOBUTEIb, OKHCJICHHME W  BOCCTAHOBJICHWE,  aJUIOTPOIIHS,
aMm(poTepHOCTh, XUMHUUYECKas CBsA3b (KOBaJICHTHAs, HOHHAs, MeTaJuIMdecKas),
KpPUCTAUINYECKAsT pEIIETKA, KOPPO3US META/UIOB, CIUIABBI, CKOPOCTh XHMHUYECKOU
peakiuu, npeaeabHo gonycrumas konuenTpauus [IJIK Bemectna;

e WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATUM WU MPUMEHATH OTH
MOHATHS MPU ONKMCAHUU BEIIECTB U UX NPEBPALCHUM;

e UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJIeHHMS (OpPMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e ONIPENICIIATh BAJICHTHOCT M CTEHEHb OKHUCIEHUS XHMHWYECKHUX DJJIEMEHTOB B
COCOMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COENMHEHMA To ¢GopMysaMm, BHJ XHMHUYECKOW CBS3U (KOBAJICHTHAs, WMOHHAs,
METAJUIMYECKasi)) B HEOPraHMYECKHX COCIUWHEHMSIX, 3apsii HOHA [0 XUMHYECKOH
dbopmyrne, XapakTep Cpeabl B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX COEIUHEHUH,
THIN KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh  cMbIci  [lepmoguueckoro  3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro TOHHWMAaHWE: OINMCHIBAaTh M XapaKTepU30BaTh TAOIUUIHYIO



¢opmy Ilepmonnueckoil cHCTEMBl XUMHUYECKHX JJIEMEHTOB: pa3iauyarb IOHITHUS
«rmaBHasg nonarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansle u
OonpIIME  TEPUOAbl,  COOTHOCUTH  OOO3HAYEHUs,  KOTOpbIE  HMEITCI B
NEePUOJNYECKON TabiMile, C YHCIOBBIMH XapAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKUX BJIEMEHTOB (COCTaB H 3apsia  dAapa, oO0Ilee YHUCIO JJIEKTPOHOB U
pacrpesielieHue MX IO DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B
M3MEHEHUHM CBOMICTB 3JIEMEHTOB M UX COCIMHEHHMHA B Mpenesax MajiblX NEpUOJOB U
TJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

e KTacCU(HUIIMPOBATh  XMMHYECKHE  DJIEMCHTHI,  HCOpPraHMYECKHE  BEIECTBA,
XAMHYECKUE PEaKIuu (M0 YUCIYy M COCTaBY YYacCTBYIONIUX B PEAKIIUU BEIIECTB, 10
TeroBoMy  3h@dexTy, 10  HU3MEHEHHUIO CTEMEeHEW  OKHUCICHUS  XUMHYECKHUX
3JIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME M CIHENU(DUUESCKHE XUMUYCCKHE CBOMCTBA
NPOCTBIX W CJOXKHBIX  BEIIECTB,  MOATBEpXKIas  OMHCAaHUE  NPHUMEpPaMHU
MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHMH COOTBETCTBYIOIIUX XUMHUYCCKUX PCAKIIHA;
¢ COCTABJIATh YPABHCHUS DJICKTPOJUTHYECKONW JUCCOIMAIIMMA KHCIIOT, IIeJoueld u
CoJiel, TIOJHBIC W COKpANIEHHBIC ypPaBHCHHUS pEaKIMii MOHHOTO OOMEHa, YpaBHEHUS
peakiuii, TOATBEPXKIAIONIMX  CYIICCTBOBAHHUE  TCHETHYCCKOH  CBS3M  MEXKIY
BEIICCTBAMU PA3IMYHBIX KJIACCOB;

e paCKpbIBaTh CYHIHOCTH OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ MmoCpcacTBoOM
COCTABJICHUSA 3JICKTPOHHOT O OajlaHca 3THUX pCaKHHﬁ;

o [IPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpGBpaHIGHI/Iﬁ B PA3JINYHBIX YCJIOBUAX,

e BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO W MOJISIDHYKO MacChl  BEIIECTB,
MAacCOBYIO JIOJKO XHMHMUYECKOrOo »dJeMeHTa 1o (opMmyie COeIUHEHUS, MaCCOBYIO
JOJIF0 BEIIECTBA B pAacTBOpPE, MNPOBOAUTH pPACUETHl MO YPAaBHEHUIO XUMHUYECKOUN
peakuuu;

e COOMIONIaTh TpaBWia TMOJB30BAHUS XUMHUYECKOM TMOCyAOH U  J1abOpaTOpHBIM
o0opyZOBaHMEM, a TaKXe MpaBujia OOpaIleHHUS C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIMSIMH ~ TI0  BBITIOJHEHUIO  JTAOOPATOPHBIX  XUMHYECKHX  OMNBITOB  TIO
MOJYYCHUIO W COOMPaHHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa W YIJIEKHCIOro rasa);
e IPOBOAUTh  pPEAKUHUM, MOATBEPKIAIOIMINE KAYECTBEHHBIM COCTAaB  Pa3lIMYHBIX
BEIIIECTB: PACIIO3HABATHh OMBITHBIM NYTEM XJIOpUI-, OpPOMHUI-, HOIUI-, KapOOHaT-,
docdar-, cwnukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHHI AMMOHHUS ¥ HWOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOJIHBIX pPAcTBOpaXx HEOPraHUYECKUX
BEILIECTB;

e IPUMEHSTh OCHOBHBIE OIEPALMd MBICIUTEIBHON AESTEIbHOCTH — AHAJIM3 U CHUHTE3,
CpaBHEHHE, O0000IleHHe, CHCTEMATU3allMi0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — I H3YYEHUsS CBOMCTB BEIIECTB W XHWMHUYECKUX pPEAKIUH, E€CTECTBEHHO
Hay4yHble  METOJbl MO3HaHMUS — HaOMOJEHUEe, U3MEpPEeHHE, MOJECIUPOBaHUE,
AKCHEPUMEHT (pEasIbHbI U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC



HaumeHnoBaHue OcHOBHbBIE BU/IbI
Ne KoanuectBo
u/n pa3esioB U TeM 4ACOB Conepxanue o0yyeHust e TeIbHOCTH
y4eOHOro npeamera 00y4armmxcs
Pa3nea 1. IlepBoHayajibHble XHMMHYECKHE MOHATHS
[Ipeamer xumuu. Poisie xumuu B | PackpsiBaTh CMBICI
KUZHH W3y4aeMbIX TOHSITHH.
4elnoBeKa. XUMHs B CUCTEME PackpsiBath posb
Hayk. Tena u BeecTsa. XMMHH B IIPUPOJIE U
dusnyeckre CBOMCTBA BEIIECTB. | JKM3HHU YeIOBEKa, e
ArperaTtHoe COCTOsIHHE CBA3b C IPYTUMHU
BemectTB. [loHsATHE O METOIAX | HAYKAMHU.
MO3HAaHUS B XUMHUH. YuCThIE Paznuyate yncThie
BemrecTBa U cMecH. CriocoObl BEILECTBA U CMECH;
pa3aeieHust CMecen. OJHOPOJIHBIE U
Xumuueckuit IKcnepumenm: | HEOTHOPOIHBIE CMECH.
Jlemoncmpayuu. 3nakoMcTBO ¢ | Paznuuate pusndeckue
XUMHUYECKOH MOCYJIO0H, C U XUMHUYECKUE
npaBujaMu paboThI B SIBJICHUSI.
nabopaTopuu u CrnenoBath aaropuTMam
npueMaMu 00paIieHus ¢ HCIIOJIH30BaHUS
71a00paTOPHBIM AKCIEPUMEHTATbHBIX
obopynoBanueM. dusnyeckue | METOAOB —
CBOMCTBA 00Pa3IOB HaOIOICHUS U
HEOPraHWYECKUX BEIIECTB — IKCIIEPUMEHTA.
METaJIJIOB U HEMETAIJIOB. Habmronates u
CriocoOnI pazziesieHusi cMeceid | OMUCHIBATh OOBEKTHI
XuMUs — BakHas (dpunbrTpoBanue, BbIapuBaHue, | MPH NPOBEACHUN
o0acTb JTUCTUIUIALMS, XpoMaTorpadus). | IEMOHCTpAIUi 1
€CTeCTBO3HAHUS U JlabopaTopHble ONBITHI: 71a00PaTOPHBIX OTBITOB
1.1 | mpakTuueckoiu 5 N3ydyeHue u onrcanune 110 U3YYCHUIO
e TETHHOCTH bu3nIecKuX (U3UYIECKUX CBOMCTB
YeJ0BeKa CBOWCTB 00pa3IoB BEIIECTB, CIIOCOO0B
HEOPraHUYECKUX paszienieHus: cmecei
BELIECCTB. BELIECTB.

H3ydenune criocoboB pa3zeneHus]
cMmecen

(C MOMOIITBIO MAarHNTA).
IIpakTnyeckue padorTbi:

Ne 1. IlpaBuna paGoTsl B
1ab0paToOPUH U

npUEMBI 0OpaLEHUS C
1a00paTOPHBIM
00opynoBaHuEM.

Ne 2. Paznenenne cmeceit (Ha
npuMepe

OYHCTKH TTOBAPEHHOM COJIN)

[IpoBouTH
XUMUYECKUN
AKCHEPUMEHT

MIPU pa3JeJIeHUn cMecei
(Ha mpumepe

OYHCTKH MOBaPEHHOM
COJIM) B X0OJI¢
MPAKTHYECKON pabOThI
No 2.

CrnenoBatp mpaBuiiaM
MOJIb30BAHUS
XUMHYECKOH TOCyI0N 1
71a00paTOPHBIM
obopymoBaHueM, a
Tak)Ke MpaBHUiiaM
oOpareHus ¢
XUMHYECKUMU
BEIIECTBAMU

B COOTBETCTBUHU C
UHCTpYKLUEN

TIPH BBITIOJIHEHU U




[IPaKTUYECKOU
pabotsr Ne 1.
BeicTpauBarts
pa3BEPHYTHIC
[IMCbMEHHbIE

U YCTHBIE€ OTBETHI C
OIopon

Ha uH(popMaIuIo U3
y4ueOHUKA U
CIIPABOYHBIX
MaTepUajIoB, FPaMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN
MMOHATUHHBIN

anmnapar Kypca XUMHH

1.2.

BemiectBa n
XUMHNYCCKUC
peakiumn
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ATOMBI 1 MOJIEKYJTBI.
XUMHYEeCKHEe DIIEMEHTEI.
CHUMBOJIBEI XMMHYECKUX
anemeHToB. IIpocTeie n
CIIO’KHBIE BenlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.
Xumudeckas popmyra.
BanenTHOCTB

aTOMOB XUMUYECKUX 3JIEMEHTOB.
3aKOH ITIOCTOSHCTBA COCTaBa
BCIIIECTB.

OTtHoOcHUTeNnLHAsA aTOMHas Macca.
OTHOCHUTENbHAS MOJIEKYIApHAs
Macca.

MaccoBas 10711 XUMHYECKOTO
9JIEMEHTA

B coequHeHnu. KonnuectBo
BellecTBa. Momnbs. MonsipHas
Macca. BzaumMocBs3b
KOJMYECTBA, MaCChI

Y YUCJIa CTPYKTYPHBIX €IMHMI]
BCIIIECTBA.

Pacuérer mo popmynam
XHUMHUYECKUX

COEIMHEHUI.

duznyeckrue 1 XUMUUECKHE
SIBIICHMS.

XuMu4ecKas peakius u e
MIPU3HAKH.

3aKOH COXpaHEHUsI MaCcChl
BEIILIECTB.

XUMHUYECKUE YPAaBHEHHUSI.
Knaccudukarus XuMuueckux
peakuun

(coemuHeHMs, pa3IoKEHUS,
3aMelnieHus, OOMeHa).
XUMHYECKHH IKCIICPUMEHT:
JdemoHncTpanum:

duznyeckue cBoicTBa 00pa3IoB
HEOPraHWYECKUX BEUIECTB —

Ornpenenars Npu3HaKu
XUMHYECKUAX

pEeaKInii, YCIOBUS UX
MIPOTEKAHHSI.
OOBACHATH CYIIHOCTb
(hUBUYECKUX U
XUMHUYCCKHUX SBJICHHUH C
TOYKH 3PCHUST aTOMHO-
MOJICKYJISIPHOTO yICHHSI.
Knaccudunuponats
XUMHUYCCKHE

peakuu (10 YUCIy U
COCTaBy

pearupyoumux u
00pa3yrommuxcs
BEIIIECTB).

CocTtaBisTh GOPMYJITBI
OMHApPHBIX

BELIECTB 110
BaJICHTHOCTH U
OTIPEeIATh
BaJICHTHOCTb 110
dbopmysam BEIIECTB.
PaccraBisars

K02 PHUITUEHTBI

B YPaBHEHUSX
XUMHYECKUX PEaKIIUM.
HaOmronars u
OTHUCHIBATh OOBEKTHI
MIPU TPOBEJICHUU
JEMOHCTpaLuil 1
71ab0pPaTOPHBIX OTBITOB.
IIpoBoauTh
BBIYHCIICHUS 110
bopmynam
XUMHYECKUX
COCIMHEHUH U
YpaBHEHUSM
XUMHYECKUX PEaKIni.
IIpumeHaTh




METaJIOB U
HEMETaJUIOB.

OO0pa3ibl BEIIECTB KOJTMYECTBOM
1 moub.

DuU3NYECKUE SBICHUS
(TutaBneHuE BOCKA,

TasiHUE JIbJ1a, PACTUPAHNE
caxapa B CTYIIKE, KHUIICHUE U
KOHJICHCAIIUS BOJIBI).
XuMHYeCKue sBJICHUs (TOpeHue
CBEYH,

IIPOKAJIMBAHNE METHON
IIPOBOJIOKH,

B3alMO/JICHCTBUE COMbI MIIN MEJQ
C COJISTHOM KHUCJIOTOH).
HaGnronenune mpusHakoB
MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3iokeHue

caxapa, B3auMO/ICHCTBUE
CEPHOM KUCIIOTHI C XJIOPHUIOM
Oapusi, IOJTy4eHUE U
paziokeHue TuaIpoKcuIa MeIu
(1) mpu HarpeBaHwuH,
B3aHMMOJEHCTBHE JKelie3a C
pactBopom cosiu meau (11).
OMnBITEI, WUTFOCTPUPYIOIINE
3aKOH COXPaHEHHS MacCChl.
JlaGopaTopHbIe ONbITHI:
Co3ganue Mojiesne MOJIEKY
(TrapocTep>)KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa3IoB HEOPraHMYECKUX
BEILIECTB — METAJUIOB U
HEMETAaJUIOB.

Hab6mronenue dpusmndyecknx
(TuTaBieHUE BOCKA, TasHUE JIbJA)
U XUMUYECKUX (TOpEeHHE CBEYH,
MIPOKAJIUBAHNUE METHOMN
MIPOBOJIOKH ) SIBIICHUIA.
Habmronenue u onucanue
MIPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEAKIUI

pa3HbIX THUIIOB.

Berunciienus:

OTHOCHUTEIILHON MOJIEKYIISAPHOM
Macchl BEUIECTB, MOJIIPHOM
MaccChl, Macchl BEIIECTB, MACCHI
Y KOJIMYECTBA BEIIECTBA;
MacCOBOM JOJIU XUMHYECKOTO
aJieMeHTa 1o opmyie
COCIMHEHUS; TI0 YPaBHEHUSIM
XUMUYECKUX PEAKIUMN:
KOJIMYECTBA, MACChl BEIIIECTBA
M0 U3BECTHOMY KOJIMYECTBY,

MacCC pCarcHTOB UJIN

€CTECTBEHHO- HayUHbIE
METO/IbI IT03HAHUS (B
TOM 4HCJIe
HaOIIIoIcHUE,
MOJIETTUPOBAHUE,
AKCHEPUMEHT U
OCHOBHBIE OIl€palun
MBICIIATEIIbHOU
JIESITEIbBHOCTH
(cpaBHEHUE,
KJ1acCU(pUKaIus)
BeicTpauBats
pa3BEPHYTHIC
MMCbMEHHBIC

Y YCTHBIE€ OTBETHI C
OIOpo Ha
uH(pOopMaLHIO U3
y4deOHUKA U
CIIPABOYHBIX
MaTepuajoB, FPaMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN
MMOHATUHHBIN

anmnapar Kypca XUMHH




MIPOJIYKTOB PEaKUUU

Hroro no paszgeny
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Paznen 2. Baxneiimmue NMpPpEeaACTABUTC/IN HECOPIraHUYCCKUX BELICCTB

2.1 | Bosmyx. Kucmnopon.
Ilongarue
00 okcHaax

6

Bo3ayx — cmech razos. Coctan
BO3/yXa.

Kucnopon — anemeHr u npocroe
BelecTso. Haxoxaenue
KHCJIOpO/ia B IPUPO/IE,
du3nUecKre 1 XUMHYECKHE
CBOMCTBA (peaKLuy TOPEHNs).
Oxkcuppl. [Ipumenenne
kucinopoaa. CrnocoOsr
HOJIyYEHUS KUCIOpOJa B
naboparopuu u
MPOMBIIIEHHOCTH. KpyroBopot
KHcIopoia B ipupojie. O30H —
AIIOTPOTHASI MOAU(PUKALUS
KHCJIOpO/a.

TemtoBoii a3 ekt xumuueckoin
peakuuu,

TEPMOXHUMHUYECKHUE YpaBHEHUS,
9K30 U SHI0TEPMUYECKUE
peakuuu. TormmBo:

YTOJIb U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHUE
mapHUKOBOTO Y PexTa,
paspyuieHre 030HOBOTO CIIOS.
XuMHYEeCKHI IKCTIEPUMEHT:
JdemoHncTpanum:
KadecTBeHHOE onpeneneHre
CoJIep’KaHus KHCIopo/ia B
BO3/IyXe

[Tonyuenue, cobupanue,
pacro3HaBaHUe U U3y4YeHHUE
CBOMCTB KUCJIOPOJA.
HaOironenue B3anMoaeicTBUSA
BEIIECTB C KHCIOPOJIOM U
yCIIOBUSI BOBHUKHOBEHUS U
MpeKpalieHus: TOPEeHUs
(moskapa).

JlaGopaTopHbIii ONBIT:
O3zHakomiieHHe ¢ 0Opa3aMu
OKCHUJIOB U OTHCAHUE UX
CBOWCTB.

IIpakTyeckas padora:

Ne 3. Tlonyyenue u cobupanue
KHCJIOpPO/1a, U3y4EHHUE €TI0
CBONCTB.

Berunciienus:

MOJIEKYJISIPHON MacCChI
KHCJIOpO/ia ¥ 030HA Ha
OCHOBAaHUU aTOMHOM MacChl
XMMHMUYECKOTO JIEMEHTA;
KOJIMYECTBA, MAcChl BEIIECTBA
110 YPaBHEHUSM XUMHUYECKHUX

Ucnosb3oBars
XUMHUYECKYIO
CUMBOJIHKY

JUTSL COCTABJICHUS
(dhopmy BEIIECTB,
MOJIEKYJISIPHBIX
YpaBHCHUN XHMHYECKUX
peakuuii ¢ ydyacTuem
KHCJIOpO/ia.
XapakTeprus3oBaTh
(omMCHIBaTh) COCTAB
BO3/1yXa, (pusnueckue u
XUMHUYCCKHE

CBOICTBA KHCIIOPO/Ia,
CIoco0bl ero
MOJTy4YCeHHUS,
MIPUMCHECHHE U
3HAYCHHE

B IIPUPOJIC U )KU3HU
YeJIoBeKa.

CpaBHUBATh peaku
TOPEHUS U
MEJIEHHOTO OKHUCIICHHUSL.
OOBACHATH CYIIHOCTH
HKOJIOTMYECKUX
mpo0OJieM, CBSI3aHHBIX C
3arpsi3HeHUEM
BO3/lyXa.

CrenoBaTh npaBujiam
6e3omacHoi

paboThl B 1abopaTopuun
npu

HCI0JIb30BAHUU
XUMHYECKON MOCYAbI U
000py/I0BaHNUs, a TAKXKE
paBUJIaM

oOpareHus ¢
TOPIOYUMH
BEIIECCTBAMHU.
[Lmanuposats u
OCYIIIECTBIISATH HA
MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MIPOBOJNTH
HaOIOICHNS, 1e1aTh
BBIBO/JIBI 110
pe3ynabTaTam
HKCIIEPUMEHTA

MIPH TPOBEJICHUU
1a060PaTOPHBIX OTIBITOB
U MIPAKTUYECKOU
paloThI.




peakuui

BbIuuciaTh KOJIU4ECTBO
BELIECTBA,

00BEM rasa 1o
dbopmynam.
YyacTBOBAaTH B
COBMECTHOH paboTe

B IpyIIIIE.
BeicTpauBarts
pa3BEPHYTHIC
[MCbMEHHbIE

U YCTHBIE OTBETHI C
OIopon

Ha UHPOPMAILUIO U3
y4ueOHUKA U
CIIPABOYHBIX
MaTepuasoB, FPAMOTHO
HCII0JIb30BaTh
W3Y4YEHHBIN
MMOHSATUIHBIN

anmnapar Kypca XUMHH

2.2

Bonopon. Ilonstue
0 KHCJIOTaxX U COJIAX

Bopopon — aneMeHT u mpocTtoe
BemecTBo. Haxoxaenue
BOJIOpOJIa B IPUPOJIE,
bu3nYecKre 1 XUMHIECKIE
CBOWCTBA, IPUMEHEHNE,
criocoObI mosryuenust. Kuciaoter
1 COJIH.

MonspHabiii 00bEM Ta3oB.
PacuéTel o XMUMHYECKUM
YPaBHEHUSIM.

XUMHYECKHH IKCIEPUMEHT:
JdemoHncTpanum:

[Tony4yenue, coOupanue u
pacro3HaBaHuEe BOJIOPOA.
BzaumonelictBue Bojiopojia ¢
OKCHJIOM

menau (11).

JlaGopaTopHbIi ONBIT:
BzanMopencTBue KUCIOT C
MeTaJjIaMH.

IIpakTnyeckas padora:

Ne 4. Tlonyuenue u cobupanue
BOJIOPO/JIa,

W3Y4YEHHUE €r0 CBOKCTB.
Borunciaenns:

00bEMA, KOJIMUECTBA BEIIECTBA
rasa 1o €ro u3BeCTHOMY
KOJIMYECTBY BEIIECTBA MU
00BEMY;

00BEMOB ra30B MO YPaBHEHUIO
peakiy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHHUH Ta30B

PackpbiBath cMbICT
M3y4aeMbIX MOHATUN

Y TIPUMEHSTH ITH
MOHSTHUS MTPU OTMCAHUH
CBOMCTB BEIIECTB U NX
IIpEBPAILCHUI.
XapakTepru3oBaTh
(oTMCHIBATH)
buzndecKue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIa, CTIOCOOBI €ro
MOJTy4YEeHHUS,
IIPUMEHEHHUE.
CoOupats ipubop It
MOTY4YECHUS

BOJIOpOJA.
Hcnonb3oBath
XUMUYECKYIO
CUMBOJIUKY JJIs1
cocrtaBiieHus: GopMyn
BEILIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUN XUMUYECKUX
peakluii ¢ yuacTuem
BOJIOpOJaA.

Boruucaste MOJSIpHYIO
Maccy BEUIECTB;
KOJIMYECTBO BEIIECTBA,
00BEM raza, maccy
BEILIECTBA;

IIpoBOAUTH pacYETHI 11O
YpaBHEHUSIM
XUMHUYECKUX PEaAKIU:
KOJIMYECTBA,

00BbEMa, MacChl




BEIIIECTBA 110
U3BECTHOMY
KOJINYECTBY, 00BEMY,
Macce peareHToB

WIN TIPOJIYKTOB
peakuuu. CienoBarb
npaBuiaM 0Oe30macHOM
paboTsl B 1aboparopun
MIPY UCTIOJIb30BaHUH
XUMHYECKOU MOCYIbI U
000pyI0BaHMUsI, a TAKKE
IpaBujiaM 00palleHus ¢
TOPIOYUMH BEUIECTBAMHU
B OBITY.

[ImanupoBath u
OCYIIECTBIISITH HA
MPAaKTUKE XUMUYECKHE
OKCTIEPUMEHTHI,
IPOBOJTUTH
HaOII0AeHUSA, AeIaTh
BBIBO/IBI TI0
pe3ynbTaTam
IKCTIEPUMEHTA.
VYyacTBOBAaTH B
COBMECTHOM paboTe

B IpyIIe

2.3

Bopa. PactBopbl.
Tloustue
00 OCHOBaHUAX

dusnyeckue cBOMCTBA BOBI.
Bopa xak pacTBopuUTEIb.
XUMHUYECKHE CBOMCTBA BOJIEI.
OcHoBanus. PactBopsl. Posb
pacTBOPOB B MPUPOJIE U B ) KU3HU
yenoBeka. KpyroBopot Boibl

B MpUpoO/Ie. 3arps3HEeHUE
NpUPOAHBIX BOJI. OXpaHa u
OYHMCTKA MIPUPOIHBIX BOJL.
Haceimmennrslie 1 HeHACKIIIICHHBIE
pactBopbl. PacTBOpUMOCTH
BEIIIECTB B BoJie. MaccoBast J0Js
BEIIIECTBA B pacTBOPE.
XuMHYECKHH IKCIIEPUMEHT:
JdemMoHcTpanum:

PacTBOpeHue BemecTs ¢
Pa3JIMYHOM PAaCTBOPUMOCTBIO.
B3aumonencTBre BoabI C
MeTalaMu (HaTpueM 1
KaJIBIIUEM ).

UccnenoBanue pacTBOpoB
KHCJIOT U MIEJIOYEH ¢ IIOMOIIBIO
WHJUKATOPOB.

JlaGopaTopHBbIe ONBITHI
HccnenoBanre 0COOCHHOCTEH
pacTBOPEHUS BELIECTB C
Pa3IUYHON PACTBOPUMOCTBIO.
[IpuroroBnenue pacTBOpPOB

C ONpeACIEHHON MacCOBOM

PackpbiBath cMbICT
M3y4aeMbIX MOHATUI

Y IPUMEHSTD 3TU
MOHATHS TIPU OTTUCAHUU
CBOMCTB BEIIECTB U UX
MPEBPAILICHUH.
XapaxkTepru3oBaTh
buzndecKue u
XHUMHYESCKHE CBOMCTBA
BOJIbI, €€ POJIb KaK
pacTBOPUTEIIS B
MIPUPOAHBIX MPOIECCAX.
CocTraBiATh ypaBHEHUS
XUMHAYECKUX

peakluii ¢ yuacTuem
BOJbl. OOBACHSITE
CYILIHOCTb
9KOJIOTHYECKUX
npoOsieM, CBI3aHHBIX C
3arpsi3HEHUEM
MPUPOIHBIX BOJ,
CIIOCOOBI OUMCTKH BOJIBI
OT INpUMECEH, MEpHI MO
OXpaHe BOJ

OT 3arpsi3HEHUS.
IInanupoBats 1
OCYUIIECTBIISTh

Ha MPaKTUKE
XUMHUYCCKHUE




JI0JIEW paCTBOPEHHOTO
BEIICCTBA.
IIpakTnuyeckas padora

Ne 5. IIpuroroBienue pacTBOpoB

C ONpeAcIEHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BelllecTBa. Borunciaenus:

C UCIIOJIB30BAHUEM ITOHATHUA
«MaccoBasi J0J1s BEIIECTBA B
pacTBope»

HKCIIEPUMEHTHI,
IPOBOJIUTH
HaOII0ACHHUS,

JIeTIaTh BBIBOJIBI TIO
pe3yabTaTam
AKCIEPUMEHTA IIPU
IIPOBEJICHUU
71a00PATOPHBIX ONBITOB
Y [IPAKTHUYECKOU
pabotsl. CeoBaTh
npaBwiaM 0e30macHoi
paboThl B 1aboparopun
IIPY UCIOJIb30BaHUU
XUMHYECKOU MOCYIbI U
000pyI0BaHUS.
IIpoBoauTH
BBIYMCIICHUS C
IpUMEHEHHEM
MIOHATHS «KMACCOBast
JI0JIs1 BELIECTBA

B PacTBOpPEM.
BeicTpauBath
pa3BEPHYTHIE
MUCHMEHHBIC U YCTHEIC
OTBETHI C OIIOPOM Ha
uH(pOpMaLHIO U3
y4deOHHKA U
CIPaBOYHBIX
MaTepHaloB, FPaMOTHO
UCIOJb30BATh
W3yYCHHBII
MOHATUHHBIN

annapar Kypca XuMuu

2.4

OCHOBHBIE KIaCCHI
HEOPraHMYECKHX
COEUHEHUN

11

Knaccudukanus
HEOPraHUYECKUX
coequuHeHn. OKCUIEL.
Knaccudukanus

OKCHJIOB: COJICOOpa3yOIINe
(OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) U
Hecolieo0pa3yrolue.
Howmenknarypa

okcuzoB. Pusnyeckue u

XMMHUYECKHE CBONCTBA OKCHUJIOB.

[Tony4yenue oxkcuaoB.
OcnoBanwus. Knaccudukarus
OCHOBaHMHIA:

ENOYU U HEPACTBOPUMBIE
OCHOBaHHSI.

Homenknarypa ocHOBaHMIA.
du3znyecKrue U XUMHUYECKHUE
CBOIMCTBA OCHOBaHMUI.
[Tonyuenne ocHOBaHUI.
Kucnotsl. Knaccuduxarms
KHUCIIOT.

Knaccudumuposats
H3y4JaeMbie
BEILIECTBA 110 COCTABY U
CBOMCTBaM.
CocTtaBisTh GOPMYJIIBI
OKCHJIOB, KHACJIOT,
OCHOBaHMH, COJICH B
Ha3bIBaTh UX

M0 MEKTyHapOHOM
HOMEHKJIaType.
[TporHo3upoBaTh
CBOMCTBA BEIICCTB
Ha OCHOBE O0IIUX
XUMHUYECKUX CBOMCTB
M3YYEHHBIX
KJIaCCOB/TPYII
BEIIECTB,

K KOTOPBIM OHU
OTHOCSTCSL.
CocraBiiTh
MOJIEKYJISIpHBIE
ypaBHEHUs




Homenxknarypa Kucior.
dusnyeckrue U XUMUYCSCKHUE
CBOMCTBA KHUCIIOT. Psay
akTuBHOCTH MeTalioB H.H.
beketona.

[Tony4yenue kuciuor.

Conu. Homenknarypa coneil.
dusnyeckre 1 XUMHUUECKHE
CBOMCTBA

conen. [lonyyenue cosen.
I'eneTnyeckas CBsI3b MEXIY
KJIaccaMmu

HEOPraHUYECKUX COCIUHECHHIM.
XUMHYECKHH IKCIIEPUMEHT:
JdemoHncTpauum:

OO6pa3ibl HEOPraHUIECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB.
Omnsitel, Wmmroctpupytomue
XHUMHYECKHUE CBOMCTBA KJIACCOB
HEOPraHUYECKUX

BEIIECTB.

JlaGopaTopHble ONBITHI
Onpenenenne pacTBOPOB
KHCJIOT M MIEJI0YEH C IIOMOIIBIO
WHJIUKaTOPOB.

N3ydenune B3anMoieicTBUS
KHUCJIOT C METaJulaMH, PeaKIui
HEUTpaIU3allUH.
BzaumonelictBue pactBopa
CEpPHOM KUCIOTBI C OKCUIOM
menau (11).

[TonyuyeHre HepacTBOPHUMBIX
ocHoBaHMii. BrITecHeHHE
OJTHOTO METaJllIa IPyTUM U3
pacTBopa COJI.
IIpakTuyeckas padora

Ne 6. Penrenue
AKCIEPUMEHTAIBHBIX

3a7a4 no TeMe «BaxHeue
KJ1aCChI

HEOPraHWYECKUX COCTUHEHUI.
Boruuciaenusi:

110 YPaBHEHUAM XUMHUYECKOU
peaKkIuu:

KOJINYECTBA BEIIECTBA, 00bEMA,
Macchl IO U3BECTHOMY
KOJIMYECTBY BEIECTBA, 00bEMY,
Macce peareHTOB Uin
MIPOJIYKTOB PEaKLIUU

peakuuu,

WJLTIOCTPHUP YIOIIIHX
XUMHUYECKUE CBOMCTBA U
Croco0bl

MOJTY4YCHHS BELIECTB
M3YYEHHBIX
KJIACCOB/TPYIII, a TaKXKe
MOATBEPIKIAIOLIIUX
T€HETUYECKYIO
B3aUMOCBSI3b MEXIY
HUMU.

[IponsBoaUTH
BBIYUCIICHUS

10 YpaBHEHUSIM
XUMHYECKHX PEAKIIUH.
[ImanupoBath n
OCYIIECTBIISTh

Ha MPaKTUKE
XUMUYECKHE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOIIOAEHHUS,

JIeaTh BBIBOBI IO
pe3ynbpTaTam
AKCIIEPUMEHTA TIPU
MPOBEACHUHT
71a00paTOPHBIX OIBITOB
Y TIPaKTUYECKHUX PaboT.
CnenoBaTh npaBujiam
6e3omacHoi

paboThI B 1abopaTopun
IIPU UCTIOJIb30BAHUU
XUMHYECKOU

MOCY/bI U
000pyI0BaHUS.
BricTpanBars
pa3BEPHYTHIE
MUCbMEHHbBIE

U YCTHBIE OTBETHI C
OIOpoi Ha
uHpopMaIuio u3
yueOHHUKa U
CIIPaBOYHBIX
MaTepuasIoB, FPaMOTHO
MCIIOJIb30BAThH
U3Y4YECHHBIN
MTOHATUNHBIN

ammapar Kypca XUMHH

Hroro nmo paspeny:

30

Pa3nea 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux daemenTos /1. H.
Menpeneea. Ctpoenne aTroMoB. XHMHYECKasi CBA3b. OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE

peaKkuuu
3.1 | Iepuoanueckwuii 7 IIepBble OIBITKH PackpbiBaTh cMBICTT
3aKOH U KJ1accu(UKaIIH IIEPUOANYECKOTO




[Tepuonnueckas
cucremMa
XUMUYECKUX
JJIEMEHTOB

. . Menneneena.

Crpoenue atoma

XMMHMUYECKUX 3JIEMEHTOB.
[TonsTHE O TpyNIIaX CXOIHBIX
AJIEMEHTOB (1LIEJIOYHbIE 1
111€JI0YHO3EMENbHbIE

METaJlJIbl, TAJIOTE€Hbl, UHEPTHBIE
rassl).

DJeMeHTHI, KOTOpbIe 00pa3yroT
amM(pOTEepHBIC OKCUIBI U
TUAPOKCUBIL.

[Iepnoanueckuit 3aK0H.
[Iepnoanueckas cucrema
XMUMHUYECKUX 3JIEMEHTOB

J.N. Menpeneena.
KopoTkonepuoaHas u
JUIMHHONIEpUOAHAsA (POPMBI
[Teproanueckoi cucTembl
XHMHUYECKUX 3jiemenToB J[. 1.
Menneneesa. [lepuonasr n
rpynnbl. OU3NYECKUil CMBICIT
HOPSJIKOBOTO HOMEPA, HOMEPOB
MepHoJia ¥ TPYMIbl AIEMEHTA.
Crpoenue aromoB. CocTaB
aTOMHBIX saep. M3oTonsl.
OnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHYECKUX
aneMeHToB Ilepuoauueckoit
cuctemsl JI.1. Menneneera.
XapakTepucThKa

XUMHUYECKOTO IEMEHTA

10 €T0 MOJIOKEHHIO B
[lepuonuueckoi

cucteme JI.M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS
paauyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO
rpynmnam U MepuoiaM.
3nauenue [lepuoauyeckoro
3akoHa u Ilepuoanueckoi
CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB I PAa3BUTHUS HAYKU
u npaktuku. /.. MenaeneeB —
YU€HBIN U IPaKJaHUH.
XHMHYECKHI IKCIIEPUMEHT:
JdemMoncTpanuu:
BzaumopenicTeue ruapokcuaa
IIMHKA C pacTBOpPaMU KUCIIOT U
LIEJI0YEH.

MonennpoBaHue CTPOCHHUS
MOJIEKYJI IIPU MOMOIIU
PUCYHKOB, MOJIETIEH,
3IEKTPOHHBIX U CTPYKTYPHBIX
dopmyi.

Tabnuna «Ilepuonnyeckas

3aKOHA.
OnuceIBaTh CTpOEHUE
TaOIHIIBI
«Ilepuoauyeckas
CUCTEMA XMMHUYECKHUX
anemenToB J[.M.
MenneneeBay.
MopenupoBats
CTpOEHUE aToMa,
SHEPreTUUECKUX
YPOBHEW U MOTYpOBHEN
IIPU IOMOIIU PUCYHKOB,
AIIEKTPOHHBIX
KOH(pUrypauui u
AIIEKTPOHHO
rpadudecKkux GopMyl.
[TosicHATh pu3nyecKuit
CMBICT

MOPSIKOBOTO HOMEPA,
HOMEpPOB Mepuo/ia

U TPYIIIBI DJIEMEHTA.
XapakTepru3oBaTh
XUMHYECKUE AJIEMEHTHI
IIEPBBIX TPEX MEPUOOB,
KaJIni, KaJlbIIui

U UX COEeIMHEHUS 110
IIOJIO’KEHHUIO

B [lepnoanueckoii
CUCTEME

J.1. Menneneena.
OO0BSICHATH 00IIIHE
3aKOHOMEPHOCTH

B U3MCHEHHUHU CBOMCTB
XUMHYECKUX
3JIEMEHTOB (U3MEHEHHE
pannycoB

aTOMOB,
JIEKTPOOTPHULIATEIBLHOC
TH,

BaJICHTHOCTH) U UX
COEeIUHEHNN

B IIpeieax MaJlbIX
IIEPUOJIOB U I'NIaBHBIX
MOArPYIII C YYETOM
CTPOEHUS UX

aTOMOB; Y4acTBOBATh B
COBMECTHOH paboTe

B [1ape WJIM TPYIIIE.
BeicTpauBath
pa3BEPHYTHIC
IIMCbMEHHbBIE

Y YCTHBIE OTBETHI C
OIOPOM

Ha UH(popMaIuio u3
y4eOHUKa U IPYTUX




cucTeMa XUMHMYECKHX
anemenToB .M. MeHaeneeBay.
JlaGopaTopHble ONBITHI
O3nakomiieHHe ¢ 00pazaMu
METAJUIOB 1 HEMETAJUIOB

HUCTOYHUKOB, B TOM
yucie Murepuera

3.2

XuMudeckasi CBS3b.
OKHUCIIUTEIEHO
BOCCTAHOBHTEJIbHEIE
peakiumn

XUMHYECKas CBSA3b.
KoBanenTtHas (noJsisipHas u
HENOJIIPHAsL) CBSI3b.
DIEeKTPOOTPULIATEIIEHOCTh
XUMHUYECKUX IJIEMEHTOB.
Honnas cBsa3p.  CreneHb
okucnenus. OKHUCIUTETBHO-
BOCCTAHOBUTEIBHBIE PEAKITUH.
[Ipoueccel okucnenus u
BOCCTAHOBJICHUSI.
OKHCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUN SKCIIEPUMEHT:
n3ydeHue o0pasioB BEIIECTB
METaJUIOB U HEMETAJLJIOB,
B3aUMOJICVICTBHE

TUIAPOKCH/IA IIMHKA C
pacTBOpaMu KHCIIOT

U IIeJI0YEH, TPOBEJCHNE
OTIBITOB, WUTFOCTPUP YIOIITUX
MIPUMEPBI OKUCIUTEITHHO-
BOCCTAHOBUTEIBHBIX
peakmuii (ropeHue, peakiuu
pa3lIoKEHUsI, COCTUHECHHS ).
XUMHYECKHH IKCIIEPUMEHT:
JdemoHncTpanum:

OnbiTel, UnmrocTpupyromniye
IpPUMEPBI OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii (ropeHue, peakiuu
Pa3IoKEeHus, COCIUHEHHUS)

PackpbiBaTh cMbICT
M3y4aeMbIX IMOHITHUH.
Ornpenensarb BU
XUMHYECKOU CBSI3U

B COCJMHEHUMU.
MoaenupoBatb
CTPOCHHE MOJIEKYJI
MIPU TIOMOIIY PUCYHKOB,
MOJIeIEH,
ANEKTPOHHBIX U
CTPYKTYPHBIX (GOPMYIL.
Ucnonb3oBars
XUMUYECKYIO
CHUMBOJIUKY

JUTSL COCTABJICHUS
(dhopMyI BEIIECTB,
AJIEKTPOHHOTO OanaHca
peaKkum.

Onpenensars CTENEeHb
OKHCIICHUS aTOMOB
XUMUYECKUX DJIEMEHTOB
o hopMyIiaM u
COCTaBJISATH (DOPMYJIBI
OMHApPHBIX
COEOUHEHNN M0 CTEIIEHU
OKHUCJICHHUS

ATOMOB XMMHUYECKUX
AIIEMEHTOB.
Onpenenarb
OKHUCIIUTENb U
BOCCTaHOBUTEJIb.
PaccraBnars

K02 PHUITUEHTHI B
CXeMax MPOCThIX
OKHUCIIUTEIHHO-
BOCCTaHOBUTEIHHBIX
peaxkuii MeToI0M
AIIEKTPOHHOTO
OanaHca.

Haomronars
XUMHUYECKUE OTBITHI
10 TUIaHY,
aHaJIM3UpPOBATh U
JIeNaTh BBIBOJBI.
Hcnomnsizosats UKT misa
CO3JIaHus

MoOJieaeH, MOATOTOBKH
MpE3EHTALNM,
JIOKJIAJ0B 1O TEME.
BeicTpauBarts




pa3BEPHYTHIE
IIMCbMEHHbIE

U YCTHBIE€ OTBETHI C
OIOpO Ha
uHPOpMALIHIO U3
yueOHHMKa U IPYrux
HCTOYHUKOB, B TOM
yucne MHrepHera

Uroro no pazgeny 15
PesepBHOE BpeMms 3
OBIIEE UKMCJIO HACOB 63
110 ITPOT'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC

HaumenoBanue

Koanuect OcHOBHBIE BH/IbI
Ne pa3aesioB U TeM
BO Conepxanue o0yyeHust e TeIbHOCTH
n/m | ydeGHoro
4acoB 00yyarmmxcs
npeaMera
Pasznea 1. BemecTBO 1 XUMHYeCKHE peaKkIUuu
1.1 | IloBTopeHue u ) [Iepnoanueckuit 3aK0H. XapakTepru3oBaTh
yriyOneHue [Tepuoamueckas XUMHUYECKHE PTIEMEHTHI
3HaAHUH CHUCTEMa XUMHUYECKUX MEePBBIX TPEX MEPHUOIOB,
OCHOBHBIX anementoB JI.W. Kalnus ¥ KaJIblHs
pasaenoB MenneneeBa. CTpoeHue 10 UX NOJIOKEHHUIO B

Kypca 8 Kiacca

aTOMOB.
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB
TIEPBBIX TPEX IEPHUOJIOB,
KaJusl, KaJIbIIMA B UX
COEIUHEHNN B
COOTBETCTBHH

C MOJIOKEHHUEM DJIEMEHTOB
B [lepnoanueckoi
CHUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BellecTna:
BUJIBI XUMHYSCKOH
CBsi3U. Tumbl
KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT
TUIA KPUCTAIUTMYECKOMN
PEETKU U BUA
XHUMHUYECKOM CBSI3H.
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYEeCKUX
BEIIESCTB. XUMHUUCCKHEC
CBOICTBA BEIIECTB,
OTHOCSIIUXCS

K pa3JIMYHBIM KJ1accam

[Tepuonuueckoi
cucremMe
J.1.Menneneena.
Knaccudumuposats u
Ha3bIBaTh
HEOPraHU4YeCKHe
BEILIECTBA U3yYEHHBIX
KJIACCOB.

OnuceIBaTh 001IME
XUMUYECKHE CBOWCTBA
BEILIECTB Pa3INYHBIX
KJIACCOB, MTOATBEPKIATh
CBOMCTBa MpUMeEpaMHu
MOJIEKYJISIPHBIX
YpaBHEHUN XUMUYECKUX
peakuid. OnpenensaTh
BHJI XUMUYECKOH CBSA3U U
TUI KPUCTAIITNYECKOMN
PELIETKHU BEIIECTBA.
[Iporuo3upoBath
CBOICTBA BEILIECTB

B 3aBUCHMOCTH OT UX
CTPOCHHUSL.

BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHbIE

U YCTHBIE OTBETHI C
omnopoii Ha HHPOPMAITUIO




HEOPraHUYECKUX
COCIUHEHMI,
TEHETUYECKasi CBSI3b
HEOPraHUYECKUX
BEILIECTB. XUMHYECKUM
JKCIIePUMEHT:
JeMoHCTpanuu:
03HAaKOMJIEHHE C
MOJEIISIMHU
KPUCTAJUTMYECKHUX
peLEToK
HEOPraHWYECKUX BEIIECTB
— METaJIJIOB

¥ HeMeTaJUIo0B (rpaduTa u
anamasa),

CJIOKHBIX BEIIECTB
(xnopuaa HaTpust)

U3 yueOHHMKA U
CIIPaBOYHBIX MaTEPUAJIOB,
IPaMOTHO UCIIOJIb30BaTh
WU3YYECHHBIN OHATUIMHBINA
arnmapar Kypca XuMHAH

1.2

OcHOBHEIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

Knaccuduxkanus
XUMHUYECKUX PEAKIIUI
M0 Pa3JIMYHBIM
npu3HaKaM (10 Yuciy U
COCTaBy YYacTBYIOIIUX B
peakmumn

BEIIIECTB, M0 TETUIOBOMY
apdexkry,

10 U3MEHEHUIO CTENECHEN
OKHUCJICHUS

XUMHYECKUX 3JIEMEHTOB,
o 0OpaTUMOCTH, TI0
Y4acCTHIO

KaTaau3aTtopa). K30- U
SHAO0TEPMHUUECKUE
peaxuuu,
TEPMOXUMHUYECKHE
yYpaBHEHUS.

[TonsiTue o ckopocTu
XUMHUYECKON

peakuuu. [lonstue 00
00paTUMBIX

1 HeoOpaTUMBIX
XUMHYECKUX PEaKIHsIX.
[ToHsiTHE O TOMOTEHHBIX U
reTepOreHHBIX
peakiusx. [lonstue o
KaTajuse.

[Tonsatue o XuMHUECKOM
PaBHOBECHH.

®akTophl, BIUAIONINE HA
CKOpOCTb

XUMUYECKON peaKkluu U
MOJIOKEHUE
XUMUYECKOTO
paBHOBECHS.
OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIE

PackpbiBaTh cMbICT
M3y4aeMbIX MOHSATUN

Y TIPUMEHSTD 3TU TTOHSATHUS
MIPU OTTHCAaHUH

CBOMCTB BEIIECTB U NX
IIpEBPAILCHUI.
Knaccudunuponars
XUMUYECKHE

PEAKIHNH TI0 PA3TUIHBIM
MpU3HAKaM.
YcranaBiauBaTh
3aBUCUMOCTb CKOPOCTH
XUMHYECKON pEaKIuu OT
Pa3JIMYHbBIX

(hakTopoB.
[Iporno3upoBarb
BO3MO’KHOCTH
MPOTEKaHUS XUMHYECKUX
MpeBpaIlleHU I

B Pa3JIMYHBIX YCIOBUSIX.
Onpenensatb OKUCIUTEIb
n

BoccTaHoBuTeb B OBP.
CocCTaBiATh 3JIEKTPOHHBIHN
OanaHc

peaKIuu.

[TIpousBoauTh
BBIYMCJICHHS

10 XUMUYECKUM
YpaBHEHUSIM.
Y4acTBOBaTh B
COBMECTHOH paboTe

B [1ape WJIM TPYIIIE.
BeicTpauBats
pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3




peakuyu, JIEKTPOHHBIN
OanmaHc

OKUCITUTEIBHO-
BOCCTaHOBUTEIIBHOU
peakuuu. CoctaBieHue
YpaBHEHUH
OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BAaHUEM METOA
3JIEKTPOHHOTO OajnaHca.
XumMudeckui
IKCIIEPUMEHT:
JdemoHncTpanum:
Hccnenosanne
3aBUCUMOCTHU CKOPOCTH
XUMHUYECKOW PEaKIuu OT
BO3JCHCTBUS
pa3Iu4HbIX (PaKTOPOB.
OnBITHI,
WUTIOCTPUPYIOTHE
TIPUMEPBI
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBLHBIX
peakuuii (ropeHue,
peakmumn

pas3ioxeHus,
COCMHEHUS).
Boruncienus:
KOJIMYECTBA BEIIECTBA,
00BEMa U Macchl
peareHToB WK MPOAYKTOB
[0 ypaBHEHUSIM
XUMHYECKUX PEaKIHi

yueOHUKa U

CIIPaBOYHBIX MATEPHAJIOB,
IrpaMOTHO

UCIIOJIb30BATh U3yYCHHBIN
MMOHATUHHBIN

arnmapar Kypca XuMHH

1.3

DIEeKTPOTUTHIECKA
i

JIIACCOIIHAIIHS.
XuMudeckue
peakuu

B pacTBOpax

Teopus
AIEKTPOJIUTUIECKON
JIACCOITHAIIHH.
DJIEKTPOJUTHI U
HEAJICKTPOJIUTHI.
KaTnoHbI, aHHOHEI.
MexaHu3M AUCCOIUALINI
BEIIICCTB

C Pa3IMYHBIMHA BUIAMH
XHMHUYECKOU

cBs3u. CTeneHb
nucconnanu. CUiabHEBIC U
ca0ble ANEKTPOJIUTHI.
Peakuyum moHHOTO
oOMeHa. YcioBus
MPOTEKAHUS PEeaKIUit
MOHHOT'0 0OMEHa,
MOJIHBIE U COKpAIllEHHbIE
MOHHBIE

yYpaBHEHUS PEaKIuil.
CBoiicTBa KHCIOT,

PackpeiBaTh CMBICIT
M3y4aeMbIX TTOHSITHH,
a TaK)Ke CMBICII TCOPUHU
AIIEKTPOJIATHICCKOM
JIUCCOIHALINH.
OOBACHATH MPUYUHBI
3JIEKTPOTIPOBOTHOCTH
BOJHBIX PaCTBOPOB
BEIICCTB, pa3InyiaTh
cia0ble U CUJIbHBIE
AIIEKTPOJIUTHI.
CocTaBisaTh ypaBHEHUS
JIACCOIIUAIINH KUCIIOT,
LIEI0YEH U COJIEH,
MTOJIHBIC U
COKpaIEHHbIE HOHHBIE
ypaBHEHUs
XUMHUYECKUX peaKini
HOHHOT0 0OMEHa,
KpaTKue MOHHBIE
YpaBHEHUS MPOCTHIX




OCHOBAaHUU U COJIEHN B
CBETE

npezcTaBiIeHul 00
ANEKTPOIUTUYECKON
JTUCCOIUAIIUH.
KauectBeHHbIe peakuyuun
Ha UOHBL [loHsATHE O
TUAPOJIU3E COJIEH.
XumMudeckui
IKCIIEPUMEHT:
JdemoHcTpauum:
HccnenoBanue
AIEKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB,
npoiiecca
JUCCOIMAIIAN KHUCIIOT,
ienovein

U coJiel (BOBMOKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB).
OnbITHI,
WUTIOCTPUPYIOIITHE
MIPU3HAKU

MIPOTEKAHUSI PEAKIINI
HMOHHOTO OOMEHa
(obpazoBanme ocajka,
BBIJICJICHHE I'a3a,
00pa3oBaHUE BOJIbI).
Pacno3naBanue
HEOPraHWYECKHUX
BEILECTB C TOMOIIBIO
Ka4ECTBEHHBIX
peaKkuuii Ha MOHBI.
JlaGopaTopHbIi ONBIT:
N3yyeHue npu3HakoB
IIPOTEKAHUS

peakiuyu HOHHOTO OOMeHa
B pacTBOpax
ANEKTPOJIUTOB (C
o0pa3oBaHUEM OCaJIKa,
BBIJICJICHHEM Ta3a,
00pazoBaHUEM BOJIbI).
IIpakTnyeckas padora:
No 1. Pemienue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe.
Boruuciaenusi:

110 YPaBHEHUSAM
XUMUYECKUX PEAKIUI

peaKuuid TuIpoIn3a
COJIEH.
XapaxTtepu3oBarb 00111e
XUMUYECKHE

CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB

Ha OCHOBE TEOpUU
IEKTPOJIUTUYECKON
JTIUCCOIMALINN;
MOJTBEPKIATh CBOMCTBA
npuMepamu
MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUN XUMUYECKUX
peaKkuum.

Pemars
AKCIIEPUMEHTAILHBIE
3a/1auu

o TeMe.

[ImanupoBath n
OCYIIECTBIISTh

Ha MPAKTUKE XUMHIECKHE
AKCIIEPUMEHTHI,
MIPOBOJIUTH HAOTIOCHHUS,
JIeaTh BBIBOBI IO
pe3ynbpTaTam
AKCIIEPUMEHTA TIPHU
MIPOBEACHUU
71a00paTOPHBIX OIBITOB U
MIPaKTUYECKUX

pabor.

CrenoBaTh npaBuiam
6e3omacHo

paboThI B 1abopaTopun
npu

HCII0JIb30BAHUU
XUMHUYECKOU MOCYIbI U
000pyI0BaHUS.
[IpoBOAUTH BBIUMCIEHUS
10 XUMHYECKUM
YPaBHEHUSIM.
Y4acTBOBaTh B
COBMECTHOH paboTe B
nape Wiu rpyire.
BricTpanBath
pa3BEPHYTHIE
MMCbMEHHbIE

U YCTHBIE OTBETHI C
oTopoii Ha HHPOPMAITUIO
U3 ydeOHUKa U IpYrux
HMCTOYHHKOB
uH(pOpMaIIUH, B TOM
yucie MHtepHera

Hroro no pasgeny
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Pa3gen 2. Hemera bl M UX COeTUHEHU ST

2.1 | O6mas

| 4

OO11ast XapakKTepUCTHUKA

OOBICHATH 00LIHNE




XapaKTepUCTHKa
XUMHUYECKHUX
JJIEMEHTOB
VIIA-rpynmnst.
I'amorenst

rajioreHoB.
OCOoOGeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC
CTENEHU OKUCIICHHUS.
Crpoenue u pusnueckue
CBOMCTBA MPOCTBIX
BEILIECTB — TFAJIOT€HOB.
XUMHYECKUE CBOMCTBA HA
npuMepe Xjaopa
(B3aumoeiicTBue ¢
MeTaJIaMH,
HEMeTaJlIaMH,
IIEJI0YaMHu ).
XnopoBogopoa. CosnsHast
KHCIIOTa, XUMHYECKHE
CBOMCTBA, MTOJIy4ECHHUE,
npuMeHeHue. Jleicteue
XJIOpa UXJIOPOBOAOPOA
Ha OpraHW3M YeJIOBEKa.
Baxueiimme xnopuasl 1
UX HAXOXKICHUE

B MIPUPO/IC.
XuMu4ecKui
IKCIIEPUMEHT:
JdemoHncTpauum:
OnbITHI, OTpAKAOLINE
buszndeckue u
XUMHUYECKHE CBOMCTBA
rajoOreHoB U UX
COeMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE
BHJICOMAaTEPHUAJIOB).
O3HakoMIieHue ¢
oOpa3iamu XJI0pUI0B
(TasoTeHn10B).
JlaGopaTopHbIi ONBIT:
N3yuenne cBOMCTB
COJISTHOM KUCIJIOTHI.
IIpoBenenue
KaueCTBEHHBIX PEaKIUI
Ha XJIOPUI-UOHBI.
IIpakTnyeckas padora
Ne 2: Tlonyuenue consHOM
KHUCJIOThI, U3y4eHUE €&
CBOMCTB.

Berunciienus:

110 YPaBHEHUSAM
XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 pEareHTOB
JIaH B U30BITKE

3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB
HEMETAJIJIOB U UX
COEAVHEHUN B IIpesenax
MaJIbIX

MEPHO/IOB U TJIABHBIX
MOATPYIII
[Tepronueckoit CucTeMbl
XUMUYECKUX

JJIEMEHTOB C YY4ETOM
CTPOCHHUS HX

aTOMOB.
XapakTeprus3oBaTh
¢duznueckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
rajoreHoB (Ha mpuMepe
XJIopa) u

CJIO’KHBIX BEIIECTB
(x710poBOAOpOIA,
XJIOpUa HATPHS),
CIOCOOBI X

MOJTYYCHHUS, TPUMEHEHNE
1 3HAYCHHE

B MPUPOJIC U KU3HU
YeJIoBeKa.

Onpenensars XJI0pua-
HOHBI B pacTBOpE.
[InanupoBath u
OCYUIIECTBIIATh

Ha [IPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJUTH HAOJIOICHUS,
JieaTh BBIBOBI 110
pe3ynbTaTam
SKCIIEPUMEHTA NIpU
MIPOBEACHUU
71a00PAaTOPHBIX OTIBITOB U
MPaKTUYECKUX

pador.

CrnenoBath npaBujiam
Oe3omacHo

paboThI B 1ab0paTopuun
IIPU UCIOJIb30BAHUU
XUMHUYECKOHN NOCYbI U
000py/I0BaHUS.
BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHbIE

U YCTHBIE OTBETHI C
oTopoii Ha HHPOPMAITUIO
U3 yueOHHUKA U
CIIPaBOYHBIX MaTEPHAIIOB,
rpamMOTHO

UCIOJIb30BATh U3yYEHHBII




HOHSITUHHBINA
arnmnapar Kypca XuMuu

2.2

OO0mas
XapaKTEePUCTUKA
XUMHYECKUX
9JICMEHTOB
VIA-rpynnel. Cepa
" e€ COeTUHCHUS

OO01as XxapakTepucTuKa
aneMeHTOB VIA-rpynmnsl.
OCOOGEeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC
CTCTICHH OKUCJICHHSI.
Crpoenue u ¢pusnueckue
CBOMCTBA MPOCTBIX
BELIECTB — KUCIIOPOJIa U
cepbl. AJIOTPOIIHbIE

MO Au (UK KHCIIOPO/1a
U cepbl. XUMHYECKHE
CBOWCTBA CEpHI.
CepoBoa0po1, CTPOCHHUE,
¢duznueckue u
XUMHYECKHE CBOMCTBA.
OKcubl cepbl KaKk
IPEJICTABUTEIIN
KHACJIOTHBIX OKCHJIOB.
CepHnas KucioTa,
buznueckue u
XUMHYECKHE CBOMCTBA
(obmue kax
MIpeICTaBUTEINs Kilacca
KHCIIOT U
crienuduaeckue).
XUMUYECKUE PEAKIIUH,
JeKalue B OCHOBE
IPOMBILIJIEHHOTO
crioco0a MmoTy9eHust
CEpPHOM KUCIIOTBHI.
[Ipumenenune. Conu
CEpPHOM KHUCIIOTBHI,
KayeCTBEHHAsl peakius Ha
cynbdaT-uoH.
Haxoxnenue cepsl u e€
COEIMHEHUH B PUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIen cpesisl
COEIMHEHUSIMU

cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUe

BO3/lyXa U BOJJOEMOB),
CrocoOBI €ro
peIoTBPAICHUS.
XuMHYeCKUH
IKCIEPUMEHT:
JdemMoncTpanuu:
O3HakoMJIeHuE C
oOpasiiamu cephl 1 eé
COEIMHEHUSIMU
(BO3MOKHO
UCTIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

OOBsCHATH 001THE
3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB
AJIEMEHTOB

VIA-rpynmsl 1 ux
COCAVHEHUH C YUETOM
CTPOCHHS UX aTOMOB.
XapakTeprus3oBaTh
¢duznueckue u
XUMHYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA CEPHI
U €€ COeTMHEHU I
(cepoBoIOpOA, OKCHIOB
Cephbl, CEPHOI

KHCJIOTHI, CyJb(aToB),
CIOCOOBI UX MOJIyYEHUS,
MIPUMEHEHUE 1 3HAUYCHUE
B MPUPOJIC U KUZHU
YeJIoBeKa.

Onpenensars HaTu4yue
cynb(haT-uOHOB

B pacTBOpE.

OOBSACHATDH CYIIHOCTb
HKOJIOTMUECKUX MPOoOIIeM,
CBS3aHHBIX C
nepepadboTKON
COCTMHEHUH CEPBI.
[InanupoBats u
OCYIIIECTBIISATh

Ha TPaKTUKE XUMUYECKHE
HKCIEPUMEHTHI,
MIPOBOJUTH HAOJIOICHUS,
JIeJIaTh BBIBOJIBI 110
pe3yiapTaTamMm
HKCIEPUMEHTA.
CrnenoBatp mpaBuiiaM
Oe3omacHoi

paboThI B 1ab0opaTopuun
MIPU UCTIOJIb30BAHUU
XUMHUYECKOIN

MOCY/IbI M 000PYyIOBAHUSL.
[TIpousBoauTh
BBIYHUCIICHUS

0 XUMHYECKUM
YpaBHEHUSIM.
Hcnonw3oBars npu
BBITIOJTHEHUH

yueOHBIX 3JaHUI TEKCTHI
yueOHHUKa,

CIIPaBOYHBIC MaTEPUATIBI
(ITepronueckyro
CHUCTEMY XUMHUYECKUX
snemeHTOB 1. U.




Habmonenue nporecca
oOyrnmBaHus

caxapa noJ AeiCTBHUEM
KOHILICHTPUPOBAHHOU
CEpPHOM KUCIOTBHI.
JlaGopaTopHbIe oNbITHI:
N3ydyeHne XuMu4ecKux
CBOKCTB pa3z0aBiICHHON
CEpPHOM KUCIIOTBHI.
[IpoBenenue
KAaueCTBEHHOW peaKkIu
Ha cynb(aT-uoH u
HaOJII0ICHUE NTPU3HAKa
€€ mpOoTEKAHUs

MenneneeBa, TabIuIly
PacTBOPUMOCTH KHUCJIOT,
OCHOBaAHMI U COJICH B
BOJIE, JIEKTPOXUMHYECKUN
P HAIPSDKEHUI
METAJIJIOB).
Hcnonws3oBars npu
BBIIIOJTHCHUU

y4eOHBIX 3aJ]aHUH U B
rnpouecce
HCCIICI0BATEIBCKOM
JIeITeIIbHOCTH
Hay4HO-TIOTYJISIPHYIO
TUTEpaTypy

XUMUYECKOrO
COJIepKaHUs, CIIPaBOYHbBIC
MaTepHuabl, PECypChl

Nutepnera
2.3 | OOGmas OOm1ast xapakTepuUCTHKA OOBsCHATH 001THE

XapaKTepUCTHUKa 3JIEMEHTOB 3aKOHOMEPHOCTH
XUMHUYECKUX VA-Tpynisl. B U3MEHEHUHN CBONCTB
3JIEMEHTOB Oco0eHHOCTH CTPOEHUS AIIEMEHTOB
VA-Tpynisbl. aTOMOB, XapaKTEpHBbIE V A-Tpymiibl 1 UX
Azort, pochop u ux CTETNeHU COCMHEHUH C YIETOM
COEIMHEHUs OKHUCJICHUSL. CTPOEHUS UX aTOMOB.

A3OT, pacIpOCTpaHEHUE B
IpUpOJE,

buszndeckre u
XUMHUYECKHE CBOMCTBA.
Kpyrosopot a3zora B
IpUPOJIE.

AMMmak, ero pusndeckue
U XUMUYECKHUE

CBOWCTBA, MTOJIyYEHHE U
IIPUMEHEHHUE.

Comm aMMOHMUS, HX
buzndeckue u
XUMHUYECKUE CBOWCTBA,
IIPUMEHEHUE.
KauectBenHnas peakuus Ha
HOHBI

aMMOHUSL.

A3OTHas KucCIoTa, €€
MOJIy4EHHE,

dusnueckue u
XUMHUYECKHE CBOMCTBA
(oOmme kak
MpeACTaBUTENS Kiacca
KHUCIIOT U
cnerupuIeckue).
Hcnonp3oBanue HUTPATOB
Y COJIE aMMOHUS B
KaueCTBE MUHEPATIbHBIX
ynoOpenuit. XuMmudeckoe
3arpsi3HEHUE

XapakTepru3oBaTh
buzndecKue u
XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
azora u pochopa u ux
COeqUHEHNN

(ammuaka, comnei
aMMOHMSI, a30THOM
KHUCJIOTBI, HUTPATOB,
okcuza pochopa (V)

1 hochopHOM KUCITOTHI,
docdaros),

CIoCOOBI UX MOJIyYEHUS,
pUMEHEHUE U
3HaYEHHE B MPUPOJIE U
JKU3HU YeJIOBEKa.
OnpenensiTb HOHBI
aMmMmoHus u ocdar
MOHBI B PacTBOPE.
OOBACHATDH CYIIHOCTb
HKOJIOTHYECKUX
npoOsieM, CBSI3aHHBIX C
HAXO0XJICHUEM
COEIMHEHUH a30Ta U
docdopa

B OKPYXaIOILIEeH cpee.
IInanupoBats 1
OCYIIIECTBIISATh

Ha TPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI,




OKpY’Karollen cpeibl
COCIMHEHUSMU

azoTa (KUCIOTHBIE JOXK/IH,
3arpsi3HEHUE

BO3/yXa, MIOYBBI U
BOJIOEMOB).

docdop, aIOTPONIHBIE
MO Au(pHUKAITIT
docdopa, pusndeckue u
XHMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u
docdopHas Kuciora,
du3nueckue u
XUMHYECKHE CBOICTBA,
MOJTy4CHHE.
Hcnons3zoBanue
docdaroB B kauecTBE
MUHEPATHLHBIX
yI0OpeHuil.
XumMuveckui
IKCMEPUMEHT:
JdemoncTpauum:
O3HakoMJIEHHE C
bu3ngIecKuMu
CBOMCTBaMH a30Ta,
docdopa u ux
COeMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE
BHJICOMAaTEPHUAJIOB).
O3HakoMJIEHHUE C
o0pa3iamu a30THBIX U
dbochopHBIX ynoOpeHui.
[Tonyuenue, cobupanue,
pacro3HaBaHue

U U3y4eHHE CBOMCTB
aMMUaKa.
Bsaumonelicteue
KOHIEHTPUPOBAHHOM
A30THOW KHCIIOTHI C
MebI0 (BO3MOXKHO
UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).
JlaGopaTopHbIe ONbITHI:
IIpoBenenue
Ka4yeCTBEHHBIX peaKInuii
Ha MOH aMMOHHUS U
dochaT-noH, n u3ydeHue
MIPU3HAKOB MX
MPOTEKAHMUS.
IIpakTnyeckas padora
Ne 3: [lonyuenue
aMMUaKa, u3yuyeHue

€ro CBONCTB.
Boruuciienus:

110 YPaBHECHUSM

MPOBOJNTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yiabTaTam
AKCIIEPUMEHTA TIPH
MIPOBEJICHUU
71a00PAaTOPHBIX OIBITOB U
MPAKTUYECKOU

paboTHI.

CrnenoBatp npaBuiiaM
Oe3omacHoi

paboThl B 1aboparopun
MIPH UCTIOJTb30BAHUHT
XUMHYECKOU MOCYIbI U
000pyI0BaHUS.
[TponsBoaUTH
BBIYHCIICHUS

0 XUMUYECKHM
YpaBHEHUSIM.
Hcnonws3oBats npu
BBITIOJTHCHHUH

y4eOHBIX 3aJaHUI TEKCThI
yueOHHKa,

CIIPaBOYHBIC MaTEPHAIIBI
(IEepUOIUIECKYIO CUCTEMY
XUMHYECKUAX

anemenTtoB /l. U.
MemnneneeBa, TabauIry
pPacTBOPUMOCTHU KUCIOT,
OCHOBAHUH U

CoJIeH B BOJIE,
ANEKTPOXUMUYECKUN PAJT
HaIpsHKEHUH METaJIJIOB)




XUMHUYECKUX PEAKIINI
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OOmas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
IVA-rpynnsl.
Yraepoa u
KpPEMHMH, U UX
COCIMHEHUS

OO0was xapakTepucTUKa
DIIEMEHTOB
IVA-rpynnsl.
OCOOGEeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC
CTCTICHH

OKHUCJICHHUS.

Yraepoa, amaoTpOIHbIE
Mo Iu(pHUKAITHH,
pacnpocTpaHeHue B
pupo/Ie,

dusnueckue u
XUMHYECKHE CBOMCTBA.
AncopOuus. Kpyrosopot
yriepojaa

B IIPUPO/IC.

Oxkcupl yriaepojaa, ux
¢duznueckue u
XUMHYECKHE CBOICTBA,
elCTBHE

Ha )KUBBIC OPTaHU3MBI,
MOJTy94eHUE U
MIPUMCHCHHE.
DKOJIOTUYECKHUE
MpoOJIeMBl, CBS3aHHBIE C
OKCUJOM

yraepona (1V), runoresa
J100abHOTO
MOTEeIJICHUs KIMMaTa,
MapHUKOBBIN AP (DEKT.
VYrosbHas KUCA0TA U €€
COJIY, X (pU3HYECKUE U
XMUMHYECKHE CBOMCTBA,
MOJIy4YeHHUE U
pUMEHEHUE.
KauectBennast peakius Ha
KapOOHAT MOHBI.
Hcnonb3oBanue
KapOOHATOB

B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.
[TepBoHauanbHbIE
MOHSTUS

00 OpraHrYecKux
BEIIECTBaX Kak

0 COEAMHEHUAX YTiepoaa
(MeTaH, TaH, STUJIEH,
alleTHIIeH, TaHOIL,
TJIMIIEPUH,

YKCYCHasl KHCIIOTA).
[IpupoaHbIe HCTOYHUKHT
yIIEBOA0POJIOB

(yrons, mpupoHbBIN Ta3,

OOBsCHATH 001THE
3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB
AJIEMEHTOB

IVA-Tpynnst u ux
COCAVHEHUH C YUETOM
CTPOCHUS UX aTOMOB.
XapakTeprus3oBaTh
¢duznueckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
yIJIepo/ia U KpeMHHS U UX
COCIMHEHU I

(OKCHIOB yTiIepoa,
YTOJIbHOM KHCIIOTHI,
KapOOHATOB, OKCHIA
KpEMHHS,

KPEMHHUEBOU KHUCIIOTHI,
CUJIMKATOB),

CIoCOOBI UX MOJIyYEHUS,
MPUMEHEHUE 1
3HAYCHHE B MIPUPOJIC U
KU3HH YeJIOBEKa.
OOBACHATH NPUUYUHHO-
CJICICTBEHHYIO

CBSI3b: CTPOCHHUE
BEIlECTBA — CBOMCTBA
— MPUMEHEHHE — Ha
npumepax

COEJIMHEHUH yriaepoaa u
KpEMHHSL.

Omnpenensth kapOOHAT- U
CUJIMKAT-UOHBI

B pacTBOpE.

OOBACHATD CYIIHOCTh
9KOJIOTUYECKUX
npoOsieM, CBA3aHHbIX C
HaxOXJIEHUEM
YTJIEKHUCIIOTO ra3a B
OKpY’Karolllen cpeze.
[ToaTBepxaaTh
0COOEHHOCTH COCTaBa
OpraHUYeCKHUX BELIECTB
npuMepamu

MPOCTBIX COETMHEHU
(MeTaH, 3TaH,

STHUJIEH, allETUJIEH,
ATaHOJI, TJIULIEPHH,
YKCYCHasl KHCIIOTa),
B3aUMOCBSI3b
HEOPraHU4eCKUX
COCAVHEHUN YIIIepoaa U
OPraHUYeCKHUX BEIECTB.
OnuceIBaTh poib OEIKOB,




HE(TD),

MPOIYKTHI UX
nepepaboTku (OCH3MH),
UX POJIb B OBITY H
MPOMBIIUIEHHOCTH.
[TousiTHE 0 OMONTOTHYECKU
BaXXHBIX

BEILIECTBAX: XKHUPaX,
Oenkax, yrieBojax —

Y UX POJIU B JKU3HH
YeJoBeKa.
MarepuanbHO€E €IMHCTBO
OpraHuYeCcKUX

Y HEOPTaHUYECKUX
COEIUHEHU.

Kpemnui, ero
duznueckue u
XUMHYECKHE CBOIICTBA,
MOJTYy4YCHHUE U
IPUMCHCHUE.
CoenrHeHUsI KpEMHHUS
B npupojie. O0mue
MpeACTaBICHUS

006 okcune kpemuus (1V)
1 KPEMHHUEBOM

KHCJIOTE.

CunmkaTtel, BX
WCITOJIb30BAaHUE B OBITY,
MeAUIIMHE,
IPOMBIIITIEHHOCTH.
Baxneimme
CTPOUTENbHbIE
MaTepUabl:

KepaMmHKa, CTEKIIO,
LIEMEHT, OETOH,
xkene300eToH. [IpobiemMbr
0e301acHOTO
UCIIOJIb30BaHUS
CTPOUTENBHBIX
MaTepuasoB B
MOBCEIHEBHOM JKU3HH.
XuMHn4yecKkuit
IKCIIEPUMEHT:
JeMoHcTpanum:
Moaenu
KPUCTAITHYECKUX
pPEWETOK anMasa,
rpaduTa, QpynepeHa.
O3HakoMJIeHUE C
MPOIIECCOM aJCcopOINU
pPacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTTIEM U
YCTPOMCTBOM
POTUBOTA3A.
O3HaKOMJIEHUE C

JKUPOB U
YTJIEBOJIOB B
(bYHKIMOHUPOBAHUHT
JKUBBIX OPTaHU3MOB,
COCTaB MPUPOTHBIX
HUCTOYHUKOB
YTJIEBOJIOPOJIOB, UX POJIb
B OBITY U
MIPOMBIIIIICHHOCTH.
[TpoBOIUTH BHIYUCIICHUS
10 YPaBHCHUSM
XUMHYECKUX PEAKIIUH.
[ImanupoBate u
OCYIIECTBIISITh

Ha TPAKTHKE XUMUICCKHEC
OKCIICPUMEHTHI,
MIPOBOJIUTH HAOTIOCHMUS,
JieaTh BBIBOBI IO
pe3ynbTaTam
AKCIIEPUMEHTA MPHU
MIPOBEACHUHT
71a00paTOPHBIX OIBITOB U
MPAKTHICCKUX

pabor.

CrenoBaTh npaBuiam
Oe3omacHoM

paboThI B 1abopaTopun
IIPU UCTIOJIb30BAHUU
XUMHUYECKOU

MOCY/IbI ¥ 00OPYIOBaHUSI.
Ucnonb3oBars npu
BBITIOJTHEHUH

yueOHBIX 3JaHUN TEKCTHI
y4eOHHUKa,

CIIPaBOYHBIE MaTEPUAIIbI
(ITepromnueckyro
CUCTEMY XUMUYECKUX
anemenToB . U.
MenneneeBa, Tabnuiy
pPacTBOPUMOCTHU KUCIOT,
OCHOBaHUH U

coJieli B BOJIE,
AIIEKTPOXUMUYECKUH Pl
HANPSDKEHUH METaIlIOB)




MPOAYKIMEH
CUJIMKaTHOM
MPOMBIIIIEHHOCTH
(Buneomarepuaisi:
CUJIMKATHas
IIPOMBIIIJIEHHOCTB ).
Moenu MoJeKyn
OPraHUYeCKUX BEIIECTB.
JlabopaTopHblii ONbIT:
[Momyyenune, cobupanwue,
pacro3HaBaHueE

Y U3yYCHHE CBOWCTB
YIJIEKUCIIOTO Tasa.
[IpoBenenue
KAUYE€CTBEHHBIX PEAKIINI
Ha KapOOHAT W CHJIUKAT-
WOHBI U U3y4YEHHUE
MIPU3HAKOB MX
MPOTEKAHUS.
IIpakTnueckne padoTbl:
Neo 4. Tlony4yenue
YIJIEKUCIIOTO rasa,
HU3y4YEHHUE €r0 CBOMCTB.
Neo 5. Pemienne
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o Teme
«BaxHelmue HemeTaIbl
U UX COEIMHEHUS
Boruncienus:

110 YpPaBHEHUSAM
XUMHUYECKUX PEaKINi

HToro no pazneny

25

Paznen 3. MeTa/li1bl M UX COeIUHEHUS

3.1

OO01me cBOUCTBA
METAILIOB

4

OO6mras xapakTepucTuKa
XHUMHYECKUX

3JIEMEHTOB — METAJJIOB Ha
OCHOBAHMH UX
ITOJIOKEHUS B
[Tepuoanueckoii cucreme
XHUMHYECKHUX 3JIEMEHTOB
J.1. MenpaeneeBa u
CTPOEHUSI ATOMOB.
CtpoeHue MeTaloB.
Merannuueckas

CBSI3b U MeTaJlJInuecKas
KpHUCTaJUIMYecKast
peleTKa.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN

MeTauioB. du3nyeckue u
XUMHYECKHE

CBOMCTBA METAJLJIOB.
OO0mrue crnocoObl
MOJIyYEHHS] METAILJIOB.
ITonsTue

PackpriBaTh cMbICI
M3y4aeMbIX OHSATHI
Y IPUMEHSATD 3TH MOHATHS
[IPU OMUCAHUU
CBOMCTB BEILIECTB U HX
MpEBpAILICHUH.
OO0BACHITL 001IHE
3aKOHOMEPHOCTH

B U3MEHEHUHU CBOICTB
AIIEMEHTOB

METaJJIOB ¥ UX
COCAVHEHUN C YUETOM
CTPOEHUS UX aTOMOB.
XapakTepus3oBarh
CTPOEHHUE METAJUIOB,
obmue Gpundeckue u
XUMHYECKUE

CBOMCTBa METAJIJIOB.
XapakTepu3oBath 0011e
CIocoObI

MOJIy4EHUS] METAIJIOB.
OnuceIBaTh CIIOCOOBI




0 KOPPO3HUU METAIJIOB,
OCHOBHBIE CITOCOOBI
3aIIUTHI UX OT KOPPO3HH.
Crnnasel (cTanb, YyryH,
JIOPATIFOMUHHM,

OpoH3a) M UX MPUMEHEHHE
B OBITY H
MPOMBIIIIICHHOCTH.
XumMudeckui
IKCHEPUMEHT:
JdemoHcTpauum:
OO6pa3sipl METAIOB U
CILTaBOB.

H3ydenue pe3ynpratoB
KOPpO3UH

METaJUIOB (BO3MOKHO
UCTIOJIb30BaHUE
BHJIEOMATEPHUAJIOB).
JlabopaTopHble ONBITHI:
O3HakoMJIEHUE C
o0pasramMu METaioB U
CILUTaBOB, UX
buznIecKuMu
CBOMCTBaMH.
Borunciienus:

10 YpaBHCHUSIM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIH U3 PearcHTOB
COJICPIKUT

pUMecH

3aIUTHl METAJIIOB
OT KOPPO3HUH.
CrnenoBatp npaBuiiaM
Oe3omacHoi

paboTsl B 1aboparopun
npu

UCIIOJIb30BAHUU
XUMHAYECKOH MOCYIbI U
000pyI0BaHUS.
IIpounsBoauts
BBIYUCIICHUS

10 YpaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3 pEearcHTOB
COJCPKUT

MIPUMECH.

YyacTtBOBaTH B
COBMECTHOM paboTe

B M1ape WM TPYIIIe.
Hcnonws3oBats npu
BBITIOJTHEHU T

y4eOHBIX 3aJaHUI TEKCThI
yueOHHKa, CIIPaBOYHbIE
MaTepHuabl
(ITepnoanueckyro
CHUCTEMY XUMHUYECKHUX
anemenToB 1. 1.
MenneneeBa, TabauIry
pPacTBOPUMOCTHU KUCIOT,
OCHOBAHUH U

CoJIeH B BOJE,
ANEKTPOXUMUYECKUN PAJT
HANPSDKEHUH METAJIIIOB)

3.2

Baxueiiue
METaJUIbI U UX
COEIMHEHUSI

16

Illenoynbie METaAJIb:
MTOJIOKEHHE

B [lepnoanueckoi
CHCTEME XMMHYECKHX
anemenToB ..
MenpeneeBa, CTpoeHUE
HUX aTOMOB, HaX0KJICHHE B
MIPUPOJIE.

dusznueckue 1
XHUMHYECKHE CBOMCTBA
(Ha mpuMepe HaTpUs U
kanusi). OKcuapl

Y TUAPOKCUJIBI HATPUS U
KaJus.

[IpuMeHeHue menoyHbIX
METaJIJIOB B UX
COCIMHEHUH.
[Ienoyno3eMeIbHBIE
METaJUTbl MarHuM 1
KaJIbLMI: TIOJOKEHUE B
[Iepuonnueckon
CHCTEME XMMHYCCKUX

OOBICHATH 00IIHE
3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB
2JIEMEHTOB

METAJIJIOB U UX
COEIMHEHUH B rpymnmnax
¢ y4ETOM CTPOEHUS UX
aTOMOB.
XapakTepru3oBaTh
buzndecKue u
XHMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
METAJIJIOB U UX
coeMHeHUH (OKCUIOB,
THIPOKCHUJIOB, COJIeH),
CIIOCOOBI UX
MOJIy4eHUs], TIPUMEHEHUE
¥ 3Ha4YeHHE B MIPUPOJIC U
JKM3HH YeI0BEKa.
YcranaBiauBaTh
MPUYHUHHO
CJIEJICTBEHHYIO CBSI3b:




anementoB J[.U.
MenneneeBa, CTpOEHUE
X aTOMOB, HaX0XXICHUE B
npupose. dusnyeckue u
XUMHYECKHE CBOMCTBA
Marays U KajabIysl.
Baxneinmme coeJTUHSHUS
KaJIbIUs (OKCHI,
TUAPOKCUJ, COJIN).
JKEcTKOCTh BOJBI M
CIOCOObI €€ ycTpaHEeHHs.
ANIOMHUHHI: TOJ0KEHNE
B [Iepnoanueckoit
CHCTEME XMMHYECCKUX
anemenToB .M.
MenpeneeBa, CTpOEHUE
aToMa, HaXOXKJICHUE B
IpUPOJIE.

dusnyeckue u
XUMHYECKHE CBOMCTBA
anmoMuHus. AMdoTepHbIE
CBOIICTBA OKCHJIA U
TUIPOKCH/IA aTFOMHUHHS.
Kene3o: momoxeHne B
[Tepuonnueckoi
CHCTEME XMMHYECKUX
9JIEMEHTOB

J.. Menpaeneena,
CTPOEHHUE aToMa,
Hax0JIEHUE B MPUPO/IE.
duszndeckue u
XHUMHYECKHE CBOMCTBA
xkene3a. Okcuapl,
TUJIPOKCHUJIBI U COJTH
xkenesa (1) u xenesza
(1), ux cocraB, cBOMCTBA
Y MOJTyYEHHUE.
XuMH4YeCKH i
IKCIEPUMEHT:
JdeMoHcTpanum:
OcobeHHOCTH
B3aHMOJICHCTBHS OKCHIA
KaJIbI[US U HATPUS C
BOJIOH (BO3MOYKHO
HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB).
OkpaiBaHue MIaMeHH
MOHAMU HaTpus,

KaJnsl ¥ KaabIus
(BO3MOKHO
HCI0JIb30BaHUE
BUJICOMATEPHUAIIOB)
HccnegoBanue CBOMCTB
JKECTKOM BOJIBI.

IIponecc ropenus xenesa

CTPOCHHE BEIllECTBA —
CBOMCTBA — NPUMCHEHUE
— Ha rpumepax
M3y4aeMbIX BEIECTB.
Pacnio3nasarts ¢
MOMOIIIBIO KaUeCTBEHHBIX
peaKkuuii HOHbI METAJUIOB:
MarHus, KaJblus,
ATIOMUHMUS, [ITHKA,
xenesa (1) u xenesa (111),
memu (I1).

JokassiBath aMm(poTepHBIit
XapaKTep OKCUIOB U
TUAPOKCHJIOB aTFOMUHHMS
n 1uHKa. [Inanuposarts u
OCYIIIECTBIISAT

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOCHMUS,
JieaTh BIBOBI O
pe3yabTaTam
AKCIIEPUMEHTA TIPU
MIPOBEACHUHT
71a00paTOPHBIX OTBITOB U
MPAKTHYECKUX padoT.
CrenoBaTh npaBuiam
6e3omacHoi

paboThI B 1abopaTopun
MIPU UCTIOJIb30BAHUU
XUMUYECKON

MOCY/IbI ¥ 00OPYIOBaHUSI.
[IpousBoUTH
BBIYHUCIICHUS

M0 XUMUYECKUM
YpaBHEHUSIM.
VYyacTBOBAaTH B
COBMECTHOH paboTe

B I1ape WJIN TpyIIe.
BricTpanBats
pa3BEPHYTHIE
MUChbMEHHbBIC

U YCTHBIE OTBETHI C
omnopoii Ha HH(pOpMAILHIO
U3 yueOHMKa U
CIIPaBOYHBIX MaTEPHUAIIOB,
IPAaMOTHO

HCIOJIb30BATh U3yYEHHBIHN
MTOHATUNHBIN

amnmapar Kypca XUMHH




B KUCJIOpO/JIE

(BO3MOKHO
HCIO0JIb30BaHUE
BHJIEOMATEPHUAIIOB).
JlabopaTopHble ONBITHI:
[IpoBenenue
KAUE€CTBECHHBIX PEAKIIUI
Ha MOHBI (MarHus,
KaJIbLIMS, AJIIOMUHUS,
uHKa, xenes3a (1) u
xenesa (1), memu (11),
OTIMCaHUE MPU3HAKOB UX
MPOTEKAHUS.
UccnenoBanme
aM(pOTEpHBIX CBOWCTB
TUIPOKCHUIA ATTFOMUHUS U
TUIPOKCHAA IIMHKA.
IIpakTnueckune padoThl:
Ne 6. JKécTtkocTh BOIBI U
METOJIbI €€ YCTPaHECHU.
Ne 7. Pemienne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«Baxnennine MeTalIbl 1
HX COEIUHECHUS.
Borunciaenus:

110 YpPaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 peareHTOB
TaH B U30BITKE WIN
COIEPKUT IPUMECH;
MacCOBOM JIOJIM BBIXOa

MIPOJIYKTA
peakmumn
Hroro no pazaeny 20
Pa3znen 4. Xumus v OKpy:Kalomas cpeaa
41 | Xumusau 3 BemectBa u maTepuanbl B | XapaKTepu3oBaTh POJIb
OKpYKaromas IIOBCEIHEBHOM XUMHUHU B Pa3IMYHBIX
cpena JKM3HU YEJIOBEKA. chepax nesaTeaTbHOCTH
Be3omnacnoe JIIOAeH, OCHOBHBIE

HCITIOJIb30BaHUE BEIICCTB
A XUMHYECKHX

peakiuii B ObITy. [lepBas
MIOMOIIb MPHU
XHMHYECKHUX 0)KOrax U
OTpPABJICHUSIX.
XUMHUECKOE 3arps3HEHUE
OKpYy’Karollen cpebl
(mpenenbHas qOMycTUMAS
KOHIICHTpAlIUs BEIIECTB.
Ponb xumuu B penieHuun
9KOJIOTUYECKHX TPOOIIeM.
XMMHYeCKUi
IKCIEPUMEHT:
JdemoHcTpanum:

BEILIECTBA M MAaTCPUAJIBI,
MIPUMEHSIEMBIC B KU3HHU
COBPEMEHHOTO YeJIOBEKA.
OOBACHATH yCIOBUS
0€30I1acHOTO
HCIIOJIb30BAHHMS BEILIECTB
U XUMHUYECKUX PEaKIuii B
ObITY.

AHanusupoBars u
KPUTHYECKH

OIICHUBATh UH(OPMAIIHIO
0 BIIUSIHUU
MPOMBINIJICHHOCTH,
CEJILCKOI'0 XO3IMCTBA,
TpaHCIIOPTa U Jp. Ha




Nzyuenne o6pa3ios COCTOSIHUE OKpYKaroLen
MaTepHuaoB (CTEKIIO, Cpepbl.
CIUTaBbl METAJJIOB, YMeTh OKa3bIBaTh MEPBYIO
MOJIMMEPHBIC MOMOIIBIPH XUMHYECKUX
MaTepuabl) 0’KOTaxX M OTPABIICHUSX.
IIpuHuMate yyacrue B
00CyXIeHUU
poOJIeM XUMUYECKON 1
AKOJIOTUYECKOM
HAIPaBIICHHOCTH,
BBICKa3bIBATh
COOCTBEHHYIO MO3ULINIO
o poodieme u
npeIaraTb BO3MOXKHBIC
IIyTU €€ pelICHNs
HToro no pazneny: 3
Pe3epBHOE Bpems 3
OBHIEE UUCJIO YACOB 63
11O TPOI'PAMME
MNOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC
KonunuecTBo yacoB Hara | DnekTpoHHbIE
Ne Tema ypoka u3ydeHust| nudpoBbIe OGopynoBaHHUe
n/m Bcero P | P 00pa30BaTeNbHBIC | ToykH PoCTA.
pecypchl
1 [Ipeamer xumun. Poib 1 05.09 bubmorexa [JOK | Jatuuk TemmepaTypsl
XUMHUH B KM3HH YEJIOBEKA. https://m.edsoo.ru/f | (TepmomnapHsiii),
Tena u BelecTBa f0d210c CIIMPTOBOM
2 [TonsTHE O MEeTOHAX 1 07.09 bubmorexa [JOK | Jatuuk TemmepaTypsl
HO3HAHKS B XUMUM https://m.edsoo.ru/f | (TepmonapHsiii),
fod227e CIIUPTOBOMU
3 [IpakTiueckas padora Ne 1 | 1 12.09 bubmmoreka [IOK | JIabopaTopHoe
«IIpaBuna paGoTsI B https://m.edsoo.ru/f | o6opynoBanue
1ab0paToOpHH M MPUEMBI f0d23dc
oOparteHus ¢
1a00paTOPHBIM
000pyoBaHUEMY
4 YucTeie BelecTBa 1 1 14.09 bubmumorexa [IOK | daTuux
cMmecu. CriocoObl https://m.edsoo0.ru/f | 31eKTpOnpPOBOIHOCTH
pasjenenus cMeceit fod26c¢a 1 poBoii
MHKPOCKOIT



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

) [TpakTuaeckas padorta Ne 2 19.09 bubnmoreka [IOK | [laTunk
«Pa3nenenue cmeceii (Ha https://m.edsoo.ru/f | Temmeparypsi
pUMEpEe OUUCTKH f0d28c8 TEPMOTApPOBBIi
IIOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 21.09 Bbubmuotexa [JOK

https://m.edsoo.ru/f
f0d2a6c

7 XHUMUYECKHE DIIEMEHTEHI. 26.09 bu6moreka [JOK
3HaKku (CMBOJIBI) https://m.edsoo.ru/f
XUMUYECKUX JICMEHTOB f0d2be8

8 [IpocTble u CoKHBIE 28.09 bubmuorexa LIOK | [TpuGop mst
BEIICCTBA https://m.edsoo.ru/f | omsiToB ¢

f0d2a6¢ EKTPHUUCCKUM
TOKOM

9 ATOMHO-MOJICKYIIIPHOE 03.10 bubmmoreka [JOK
yUYCHHUE https://m.edsoo.ru/f

f0d2d50

10 | 3aKOH MOCTOSIHCTBA 05.10 bubmmorexa [IOK | Jlarumk
COCTaBa BEIIECTB. https://m.edsoo.ru/f | TemnepaTypsi
Xumuaeckas Gopmyra. fOd2eae TUTATUHOBBIH,
BanentHOCTB aTOMOB TEPMOMETD,
XUMUYECKUX JIEMEHTOB AIIEKTpUYECKast

IATa

11 | OtHOCHUTENBHAS aTOMHAS 10.10 bu6mmoreka [IOK
Mmacca. OTHOCHTeNIbHAS https://m.edsoo.ru/f
MOJIEKYJISIpHAs Macca f0d323c

12 | MaccoBas nons 12.10 bu6mmoreka [IOK
XAMHYECKOTO 3JICMEHTA B https://m.edsoo.ru/f
COEIMHEHUU f0d350c

13 | KoanuecTBO BemecTsa. 17.10 bubmuoteka [IOK | ITpubop mns
Mos. MomsipHas macca https://m.edsoo.ru/f | omsiToB ¢

f0d5230 DIIEKTPUYECKUM
TOKOM

14 | dusuueckue u 19.10 bu6moreka [IOK
XHUMUYECKHE SBJICHUS. https://m.edsoo.ru/f
XUMHYECKas PEaKIUs fod37fa

15 | IIpu3Haku u ycioBus 24.10 bu6mmoreka [IOK
MPOTEKAHMS XUMHUYECKHUX https://m.edsoo.ru/f
peakmuii f0d3al6

16 | 3akOH COXpaHEHUS MACCHI 26.10 bubmuotexa [IOK | Becsl a1ekTpoHHBIE
BEIIEeCTB. XUMUYECKUE https://m.edsoo.ru/f
ypaBHEHHS f0d3b88

17 | BelunciieHHS KOJUYECTBa, 07.11 bu6moreka [IOK
MAacchl BEIIECTBA 110 https://m.edsoo.ru/f
YPaBHEHUSIM XUMHUYECKUX f0d5708
peakuun

18 | Knaccudukanus 09.11 Bbubmuotexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/f
(coenuHeHHS, f0d3f34

pa3JIoKEHUs, 3aMCIICHHUS,
obMeHa)



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

19 | M. B. JlomoHOCOB — 14.11 bubmunorexa LIOK
Y4EHBIA-3HIUKIIOTICHCT. https://m.edsoo.ru/f
O06o0061enue u f0d40c4
cUCTEMaTH3alMs 3HAHUI

20 | KonrponbHas pabora Nel 16.11 Bbubmuotexa [JOK
mo Teme «Bemecrsa u https://m.edsoo.ru/f
XUMHUYECKHE PEAKIHM) f0d4290

21 Bo3ayx — cMmech razos. 21.11 bu6mmoreka [IOK | /latunk

CocraB BO3/yXa. https://m.eds00.ru | ontuyeckoit
Kucnopoa — sneMeHT U /ff0d448e IUIOTHOCTH
npocToe BemecTBo. O30H
22 du3nyeckue u 23.11 bubmnoreka LIOK
XHMMHUYECKHE CBOMCTBA https://m.edsoo.ru
KHCIIOpo1a (peaKium [ff0d4614
OKHUCIIEHUS, TOPEHUE).
[TorsTe 06 okcumax

23 CriocoObI moTyueHust 28.11 bubmmoreka [JOK
KHCIIOpO/Ia B https://m.edsoo.ru
nabopaTopuu U [ff0d497a
MIPOMBIILICHHOCTH.
[TpumeneHnne kuciopoaa

24 TemoBoit s ekt 30.11 bubnuoreka [JOK
XAMHUYECKON peaKiiny, https://m.edsoo.ru
MTOHSATHE O [ff0d4790
TEPMOXUMHUICCKOM
YpaBHECHHUH, K30- H
SHIOTEPMHUCCKUX
peaKIumsx

25 TommBo (HedTh, yroianb 05.12 bubnuoreka [JOK
U METaH). 3arps3HeHue https://m.edsoo.ru
BO3/yXa, CIIOCOOBI €ro [ff0d4cda
IIPEIOTBPAICHUS

26 [TpakTuueckas padota Ne 07.12 bu6mmoreka [IOK
3 o teme «IlonyueHue u https://m.edsoo.ru
cobupaHue KHCIOPOa, [ff0d4ae2
W3YUYEHHE €ro CBOWCTBY

27 Bonopon — anemeHT u 12.12 bubnuorexa LIOK
IIPOCTOE BEIIECTBO. https://m.edso0.ru
HaxosxaeHue B mpupoe [ff0d4dd0

28 dusnyeckue u 14.12 bu6mmoreka [IOK
XMMHYECKUE CBOMCTBA https://m.edsoo.ru
Bojopoa. [Ipumenenune /ff0d4dd0
BOJIOpPOJIa

29 [lousarue o kucaoTax u 19.12 bu6moreka [IOK
COJISIX https://m.edsoo.ru

[ff0d50d?2

30 Crnioco6bl nosryueHus 21.12 bubnuorexa LIOK

BOJIOpO/ia B JIAOOPATOPUH https://m.edsoo.ru
[ff0d4dd0

31 [TpakTuaeckas padota Ne 26.12 bubmunorexa LIOK
4 mo Teme «llonydenue u https://m.edsoo.ru
coOupanue BOJAOPO/Ia, [ff0d4f42
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W3YyYEHHUE ETO CBOMCTB)

32 MonsipHblii 00BEM T'a30B. 28.12 Bbubmuotexa [JOK
3akoH ABoraapo https://m.edsoo.ru
/ff0d542e
33 Brruncienus 00béma, 09.01 bubnuoreka [{OK
KOJIMYECTBA BEIIECTBA https://m.edsoo.ru
rasa 1o ero U3BECTHOMY [ff0d55a0
KOJIMYCCTBY BEIICCTBA
i 00bEMY
34 Brruncienus 00bEMoB 11.01 bu6mmoreka [IOK
ra3oB [0 YPaBHEHUIO https://m.edsoo.ru
peaKIuu Ha OCHOBE /ff0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUM Ta30B
35 dusnueckue u 16.01 bubnuotexa [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru
BOJIBI [ff0d587a
36 CocTaB OCHOBaHHMIA. 18.01 bubmmoreka [JOK
[Mousitue 06 https://m.edsoo.ru
HHJIUKATOPax [ff0d59e2
37 Bona kak pacTBOpHUTEITb. 23.01 bubmmoreka [JOK
Haceimennsie n https://m.edsoo.ru
HEHACHIIIEHHBIE [ff0d5b40
pactBOpbl. MaccoBas
JIOJISt BEIIECTBA B
pacTBope
38 [TpakTuueckas padota Ne 25.01 bu6mmoreka [IOK
5 mo Teme https://m.edsoo.ru
«[Ipurorosienue /ff0d5eba
PacTBOPOB C
onpeaeEHHON MacCOBOM
J0JICH pacTBOPEHHOTO
BEILIECTBAY
39 KontponbHas padorta Ne2 30.01 bu6moreka [IOK
o teme «Kucmopo. https://m.edso0.ru
Bomopoa. Boxa» [ff0d6342
40 OKcuapl: COCTaB, 01.02 bu6mmoreka [IOK
KIaccu(uKaIus, https://m.edso0.ru
HOMEHKJIaTypa [ff0d664e
41 [Tonyuenue u 06.02 bu6mmoreka [IOK
XMMHUYECKUE CBOMCTBA https://m.edsoo.ru
KHMCJIOTHBIX, OCHOBHBIX U [ff0d664e
aM(OTEPHBIX OKCUJIOB
42 OcHoBaHUS: COCTaB, 08.02 bubmmoreka [IOK | atunk pH
KiaccupuKanus, https://m.edso0.ru
HOMEHKJIaTypa [ff0d67ca
43 [Tonyyenue u 13.02 bubmmoreka [IOK | Jlatunk pH,
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru | mo3atop o6bema
OCHOBaHUI [ff0d67ca JKHUIKOCTH,
OropeTka, JaTYuK
TeMIIepaTyphI
IUTIATUHOBBIH,

JaTYUK JaBJICHUA,
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MaruTHas

MeIanKa
44 Kucnotsl: cocras, 15.02 bubmuoreka LIOK | [arunx pH
KIaccuuKaIus, https://m.edso0.ru
HOMEHKJIaTypa [ff0dfee2
45 [Tonyyenue u 20.02 bubnmoreka [JOK
XHMMHYECKUE CBOMCTBA https://m.edsoo.ru
KHCJIOT [ff0dfee2
46 Conu (cpenuue): 22.02 bubmmoreka [IOK | JlaTunk
HOMEHKJIATypa, CII0COObI https://m.edsoo.ru | Temmnepatypsi
MTOJTYYCHUS, XUMHUYECKUE /00ad9474 TUTATHHOBBIH,
CBOICTBA JIaTYUK
TeMIIepaTyphI
TepMONIAPHBIN
47 [IpaxTrueckas padota Ne 27.02 bubmuoreka [IOK | JlaTunk
6. Peienue https://m.edsoo.ru | TemmnepaTypsi
AKCIIEPUMEHTATLHBIX /00ad9b7c TUTATHHOBBIH,
3314 1o TeMe JATYNK
«OCHOBHBIE KJIACCHI TeMIIepaTyphI
HEOPraHUYECKUX TEPMOTIAPHBII
COCJTMHEHUI»
48 ['eneTnveckas cBs3b 29.02 bubnuotexa [JOK
MEX/Iy KilacCaMH https://m.edsoo.ru
HEOPraHUIeCKUX /00ad9a50
COEJIMHEHU I
49 O06o06meHue 1 05.03 bubnuoteka IIOK | Jlarunk pH,
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru | mo3atop o6bema
/00ad9ch2 KUIKOCTH,
OropeTKa, JaT4nuK
TEeMITepaTypbl
IUTIATHHOBBIH,
JATYUK JTABJICHHS,
MarHUTHas
MerrajiKa
50 Kontponbhas padoTa Ne3 07.03 bubnuorexa [JOK
o teme "OCHOBHBIE https://m.edsoo.ru
KJIaCChl HEOPraHUYECKHUX /00ad9ela
coequHeHun"
51 [TepBbie MOTIBITKH 12.03 bubmuoreka [JOK
KJIaccu(UKaIUK https://m.edso0.ru
XUMHUYECKHX JIEMEHTOB. /00ad9ffa
[onsiTue o rpymmax
CXOJIHBIX JICMEHTOB
52 [lepuoanueckuii 3aKoH u 14.03 bu6moreka [JOK
[epuoanyeckas cucrema https://m.edso0.ru
XHUMHUYECKUX JICMCHTOB /00ada52c
. 1. MeHnaeneeBa
53 IIepuoel, rpymnisl, 19.03 bubnuorexa LIOK
MOJATPYIIIBI https://m.edsoo.ru
/00ada52c
54 CrpoeHue aToMOB. 21.03 bubmunorexa LIOK
CocTaB aTOMHBIX s7I€P. https://m.edsoo.ru
M3oTomb! /00ada342
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95 CrtpoeHnue 3IIeKTPOHHBIX 1 04.04 bubmmoreka [JOK
000JI0YE€K aTOMOB https://m.edsoo.ru
3JIEMEHTOB /00ada6bc
[Tepuoanueckoi
cucremsl JI. U.

Meneneena

56 XapakTepuctuka 1 09.04 bubnmoreka [JOK
XMMHUYECKOTO DJIEMEHTA https://m.edsoo.ru
I10 €T0 MMOJIOXKCHHIO B /00ada824
[Iepunoaunueckoii cucreme
. Y. MenneneeBa

57 3HaueHne 1 11.04 bu6mmoreka [IOK
[Meproauyeckoro 3akoHa https://m.edsoo.ru
ISl pa3BUTHS HAYKU U /00ada96e
npaktuku. 1. U.

MenneneeB — y4EHBIN,
MeIaror U rpakJaHuH

58 DNEeKTPOOTPUILIATEITEHOCT 1 16.04 bubnuotexa [JOK
b aTOMOB XMMHYECKUX https://m.edsoo.ru
3JIEMEHTOB /00adaab8

59 HNonnas xumudeckas 1 18.04 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru

/00adac34

60 KoBanentrnas nonsipHas 1 23.04 bu6mmoreka [IOK

XUMUYECKas CBA3b https://m.edsoo.ru
/00adaab8

61 KoBanentHas 1 25.04 bu6moreka [IOK
HETOJISAPHAS XUMHYECKast https://m.edsoo.ru
CBSI3b /00adaab9

62 CreneHb OKUCICHUS 1 02.05 bu6mmoreka [IOK

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

63 OKucIuTeNnbHO- 1 07.05 bubnuorexa LIOK
BOCCTaHOBHTEJILHBIE https://m.edso0.ru
peaKnuu /00adb076

64 OKHUCIIUTEIN U 1 14.05 bu6mmoreka [IOK
BOCCTAaHOBHUTEIH https://m.edsoo.ru

/00adb076

65 KontponbHas padorta Ned 1 16.05 bubnuorexa [JOK
o teme «CtpoeHue https://m.edsoo.ru
aToMa. XuMHU4ecKas /00adb486
CBSI3b»

66 Pe3epBHbIi ypoK. 1 21.05 bubnuorexa LIOK
O06o0meHe n https://m.edsoo.ru
CHCTEMAaTH3aLMs 3HAHUI /00adb33c

67 PesepBHbIi ypok. 1 bubnuorexa LIOK
O06o0mmeHne n https://m.edsoo.ru
CHCTEMAaTH3aLs 3HAHUI /00ad9ch2

68 PesepBHbIi ypok. 1 23.05 Bbubmuotexa [JOK
O6006mmenue u https://m.edsoo.ru
CHCTEMAaTH3aIis 3HAHUI [ff0d61c6

OBLIEE KOJIMYECTBO 68

YACOB II1O ITPOTPAMME
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IToypouyHoe mi1aHMpoBaHUE 9 KJIACC
Ne KoanyecTBo 4acoB JlaTa DJIeKTPOHHBbIE
11/_11 Tema ypoka B KounrtpoJabnbie [IpakTuyeckue HM3y4eHH uupposkie
cero padoThI padoThI s oOpa3oBare/IbHbIE
pecypcsl

[lepnoanyeckuil 3aK0H.

[lepuoanueckas bubnuorexa [JOK
1 CUCTEMAa XMMHUYCCKUX 1 05.09 https://m.edso0.ru/0

anemeHToB []. 1. 0Oadb59e

Meneneera

3aKOHOMEPHOCTH B

I/I3M€H€HI/III?I CBOMCTB Bubmuoreka LTOK
2 1 07.09 https://m.edsoo.ru/0

XUMHHECKHIX JIEMEHTOB 0adb6b6

MIEPBBIX TPEX MEPHOJIOB

Kn

Ho;ﬁﬁgaugﬂ " bubmmoreka [{OK
3 P 1 12.09 | https://m.edso0.ru/0

HEOPraHWUYECKUX 0adb7e2

BEILIECTB -

B €CKOM

C;i'; SHY R BuGmorexa [IOK
4 1 14.09 https://m.edsoo.ru/0

KPHCTAITHIECKHX 0adbacé

penéToK

KonTtponsHas pabota

Nel mo Teme
5 «IToBTOpEHUE 1 } 1 1 19.09

yriyOJieHue 3HaHU’

OCHOBHBIX Pa3/IeJIOB

Kypca 8 Kiaccay

Knaccuduxkarus bubnuoreka [IOK
6 XHUMHYCCKUX PEAKIIHH I10 1 21.09 https://m.edso0.ru/0

pa3IMYHBIM IPU3HAKAM Oadbcb0

[TonsaTue o ckopoctu

XUMHUYECKON PEaKIInH. bubmuoreka [JOK
7 [ToHsaTHE O TOMOT€HHBIX 1 26.09 https://m.edsoo.ru/0

Y TE€TEPOreHHBIX Oadbe9a

peaKIHsIX

[ToHsATHE O XUMHYECKOM

paBHOBecHH. DaKTOPHI,

BJIMSIIOIIME HA CKOPOCTh bubnuoreka [JOK
8 XHUMHYECKON PEaKIMK U 1 28.09 https://m.edso0.ru/0

MOJIOKEHHUE Oadc28c

XUMHUYECKOTO

paBHOBECHS

OxucnurenpHo- bu6nuoreka [IOK
9 BOCCTaHOBUTEJIbHBIC 1 03.10 https://m.edso0.ru/0

pEaKIuu Oadcade

T

3;§I?TH2JIHTH%CKOI”4 Bu6morexa LJOK
10 p 1 05.10 https://m.edsoo.ru/0

muccoranuy. CHIIbHbIE 0adcdss

Y CJIa0BI€ AIEKTPOJIUTHI =

HoHHbIC ypaBHEHUS Bu6morexa LJOK
11 yp 1 10.10 https://m.edso0.ru/0

peakuui

0add448
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XUMHUYECKUE CBOUCTBA
KHMCJIOT U OCHOBaHUU B

bubmuoreka [JOK

12 | cBere npencrasieHuii 00 12.10 https://m.edsoo.ru/0
BIEKTPOJIUTHYECKON Oadd5d8
JTCCOIHAIAN
XHUMHUYECKHUE CBOMCTBA
COJICH B CBETE bu6mmoreka [{OK

13 | npeacraBnenuii 06 17.10 https://m.edsoo.ru/0
BIEKTPOIUTHYECKON 0Oadd8b2
JIACCOIHAIAN
[TonsATHE O THIpOIN3E bubmnorexa [JOK

14 9 19.10 https://m.edso0.ru/0
coqen 0add9d4

bubmmoreka [{OK

15 Obobmenwe n . 24.10 https://m.edso0.ru/0
CHCTEMAaTHU3allHs 3HAHUI 0addd12
I1 o
Mpaxriceras paora BuGmorera 110K

16 C 26.10 https://m.edso0.ru/0
AKCIIEPUMEHTATBLHBIX 0addbfa
3a71a9»

KounTtponbHas pabota
Ne2
«;J'I:ISTTZJI\iEITI/I‘—IeCKaSI Bubmrorexa IIOK

17 P 07.11 https://m.edso0.ru/0
JIACCOITHAITHS. 0addeco
XUMUYECKUE PEAKIINU B
pacTBopax»
anovcron, Xommecene BuGmorera LIOK

18 . ) 09.11 https://m.edso0.ru/0
CBOMCTBA Ha IIPUMEPE 0addfe2
XJiopa
XJI0pOBOJOPOI.

ColsiHast KUCJIOTAa, bubnuoreka [JOK

19 | XuMHYECKHE CBOMCTBA, 14.11 https://m.edso0.ru/0
MOJIy4YEHHE, O0adel04
MIPUMEHCHHUE
[TpakTrueckas padota
Ne 2 o Teme bubnuoreka [JOK

20 | «[losyueHue coOSTHOM 16.11 https://m.edsoo.ru/0
KHUCJIOTBI, U3y4YEHHE €€ 0ade348
CBOMCTB»

Brruncienus mo
ypaBHEHUSM bubnuoreka [IOK

21 | XUMUYECKHX PEaKIIHii, 21.11 https://m.edso0.ru/0
€CJIM OJIUH U3 pearcHTOB 0ade488
JIaH B U30BITKE
OO01as XxapakTepucTuKa Bubmzorexa LIOK

22 VIA- 23.11 https://m.edso0.ru/0
9JIEMEHTOB TPYIIIBI 0ade6da
AnI0TpOIHBIE
. B 10K

23 JICHHE Cep 28.11 https://m.edso0.ru/0
COCIMHEHUH B IPUPOJIE. 0ade64a
XHWMHUYECKHE CBOMCTBA
cepbl

24 | CepoBosopoy, 30.11 bubnuoreka [IOK
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CTpoeHue, (pu3nuecKue u https://m.edsoo.ru/0
XUMHYECKHE CBOMCTBA 0ade802
Oxkcunpl cepol. CepHast
KI/ICJIOHTa q)flanecine u Eubmiorexa LTOK
25 XHMquC’KHe cBoOMCTRA 05.12 https://m.edsoo.ru/0
’ Oadea28
MIPUMCHCHHE
XUMHUYECKUE PEAKIINH,
JIeKAIe B OCHOBE
MIPOMBIIIIIICHHOTO
croco6a nojy4eHus bu6moreka LIOK
26 | cepHOI KHUCIIOTHI. 07.12 https://m.edsoo.ru/0
XHUMUYECKOE Oadec8a
3arps3HeHne
OKpYKarOLIEn CpeJIbl
COCITMHEHUSIMU CEPBI
Berauncienne MmaccoBoit bubmmoreka [{OK
27 | monm BBIXOJA TPOJYKTa 12.12 https://m.edsoo.ru/0
peaxiuu Oadec8a
OO1as XxapakTepucTuKa
aneMeHTOB V A-TPyTIIIbL. bubmuorexa [JOK
A30T, pacmpocTpaHeHue 1 14.12 https://m.edsoo.ru/0
B Mpupoje, Gpuznyeckue Oadeea6
Y XMMHYECKHE CBOMCTBA
AMMMak, ero
(buzuveckue u bubnuoreka [IOK
29 | XUMHUYECKHE CBOMCTBA, 19.12 https://m.edso0.ru/0
MOJIyYEHHE 0adf004
IPUMEHEHHE
E{nggi:ﬁ: A padora bubmuorexa [JOK
30 «f[onyquHe AMMUAKE 21.12 https://m.edsoo.ru/0
o 0adf180
W3Y4EHUE ero CBOCTBY
A3oTHas KHCIIOTa, e bubnuoreka [JOK
31 | pusuyeckue u 26.12 https://m.edso0.ru/0
XUMHUYECKUE CBOMCTBA 0adf306
Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE
MHHEpaJIbHbIX bubnnorexa [JOK
32 | ynoOpeHwmii. 28.12 https://m.edsoo.ru/0
XHUMHUYECKOe 0adf518
3arpsi3HeHue
OKpYKaroLIEen CpeJIbl
COEIMHEHUSIMU a30Ta
docdop. Oxenn
ocdopa (V) u
gocgogH;ﬂ 1)<ch0Ta bubmorexa [JOK
33 (usreCKye 1 ’ 09.01 https://m.edsoo.ru/0
. 0adf68a
XUMHYECKHE CBOMCTBA, -
MOJTy4YeHUE
Hcnons3zoBanue
¢docdartoB B kauecTBe Eubmiorexa LIOK
34 MUHEATHHBIX 11.01 https://m.edsoo.ru/0
N Oadfc20
y1oOpeHui. -



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

3arpsi3HeHue IPUPOTHON
cpensl hocharamu

Yraepon,
pacnpocTpaHeHue B

bubmuoreka [JOK

35 16.01 https://m.edsoo.ru/0
npupoje, Gpuzndeckue u 0adfdoc
XHMHUYECKHE CBOMCTBA -

Oxkcunpl yriaeponaa, ux
busnveckue u
. bu6mmoreka [{OK
36 | SMMHCCIUC CBONCTRA. 18.01 https://m.edso0.ru/0
OKOJIOTUYECKHE
Oadfebe
pOOJIeMBI, CBSI3aHHBIC C
okcuioM yrireposa (1V)
N bubmmoreka [{OK

37 ELFEEIIBHM KucjoTa u e 23.01 https://m.edso0.ru/0

0ae006¢c
[IpakTnueckas pabota
Ne 4 o Teme
"TMonvaenne bubnuoreka [JOK

38 eK}II/ch oo rasa 25.01 https://m.edso0.ru/0
yrIerned : 0ae027e
KauecTBenHnas peakius
Ha KapOoHaAT-MOH"

[TepBoHayanbHbIE
MTOHATHS 00 bu6moreka [IOK

39 | opraHUYecKuX 30.01 https://m.edsoo.ru/0
BEIIIECTBAX KaK O 0ae054e
COCIMHECHUSX YTIIepoia

. bubmuorexa [JOK
K
40 Cf:hg:éi;ﬂem 01.02 https://m.edso0.ru/0
A 0ae080a
[TpakTrueckas padota
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX bubnuoreka [JOK

41 | 3ama4d o TeMe 06.02 https://m.edso0.ru/0
«Baxueimme 0ae0bf2
HEMETaJUIbl M X
COCTUHCHUSDY
KontponbHas padoTa
Ne3 o Teme bu6mmoreka [JOK

42 | «Baxneiimne 08.02 https://m.edso0.ru/0
HEMETAJUIbI U UX 0ae0el8
COCIUHCHUSD»

OO6mras xapakTepucTuKa

XUMHUYECKUX DIIEMEHTOB

— METaJLJIOB.
bubmmoreka [JOK

43 X;T;H;Iﬁfcﬁ? CBASH H 13.02 https://m.edso0.ru/0

0ael03e

KpUCTAIITTNYeCcKas

pemérka. Pusnyeckue

CBOMCTBA METAJJIOB

XHUMHUYECKHUE CBOMCTBA

METAaJIIOB. bubmmoreka [JOK

44 | DAEKTPOXUMHYECKUN 15.02 https://m.edso0.ru/0
PsAL HAIIPSDKEHUI 0ael156
METaJJIOB

45 | O6mue crnocoObl 20.02 bu6moreka [JOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

MOJIyYECHHS] METAJLJIOB.
Crutasel. Beraucienus
10 YPaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CJIM OJMH U3 PEarceHTOB
COIEPKUT IPUMECH

https://m.edsoo.ru/0
0ael156

[TonsATHE O KOppO3UN

bu6mmoreka [{OK

46 MCTAILIOR 22.02 https://m.edso00.ru/0
T 02e1278
bubmmoreka [IOK
47 | lllenoyHbie METALIBI 27.02 https://m.edso0.ru/0
Oael4h2
bubmmoreka [{OK
48 OKCHJBL M TAPOKCHE! 29.02 https://m.edso0.ru/0
HATPHSI ¥ KaJTUsl 0ae14b2
[llenoynozemenbHbIE bubnuorexa [JOK
49 | MeTayIbl — KaJabIHH U 05.03 https://m.edso0.ru/0
MarHum 0ael5e8
. bu6moreka [IOK
50 ?;;KI;I?;I;: LIS 07.03 https://m.edsoo.ru/0
a 1 Oael5e8
51 O06o06mmeHne u } 1203
CUCTEMAaTH3aIUs 3HAHHUH
.. bu6moreka [IOK
52 H(eCTI%OCTB..BOEH 1 14.03 https://m.edsoo.ru/0
crocoObI €€ yCTpaHEeHUS 0261886
IT 0
Nfgﬁ:?ﬁﬁ;ﬂ pabota bu6mmoreka [IOK
53 "}_Kéc 19.03 https://m.edsoo.ru/0
TKOCTb BOJIBI H . 0aelaes
METO/IbI €€ yCTpaHEHUS -
bu6mmoreka [JOK
54 | AmoMuHuM 21.03 https://m.edsoo.ru/0
Oaelc64
. bubmuoreka [JOK
55 AmoTeprpie CBOHCTB 04.04 https://m.edso0.ru/0
OKCHJIa ¥ THAPOKCHIA 0aelc6d
bubmuoreka [JOK
56 | XKeneso 09.04 https://m.edso0.ru/0
0aeld86
OKcupl, THAPOKCHUIBI U bubmuoreka [JOK
57 | comm xenesa (1) u 11.04 https://m.edso0.ru/0
xenesa (1) Oae35e6
58 O6o0menue u } 16.04
CUCTEMAaTH3aIUs 3HAHUH
[IpakTueckas pabota
No 7. Pelienne
AKCIIEPUMEHTATBHBIX Bubmzorexa LIOK
59 18.04 https://m.edso0.ru/0
3aa4 10 TeMe 03e3de8
«Baxuenmme MeTaibl -
1 UX COCIMHCHHUS
Brrunciaenus mo
YPaBHEHUSIM bubnuorexa [IOK
60 | XUMHUYECKUX peaKIHid, 23.04 https://m.edsoo.ru/0

€CIIM OJIMH U3 PeareHTOB
JIaH B U30BITKE WU

0ael750



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COJIEPIKUT IIPUMECH.
BrraucieHus MaccoBoM
JIOJIX BBIXOJA IPOAYKTa
peaxiuu
61 O06001menue u } 1 25 04
cucreMaTni3aluia 3HaHUU
Kontponsnas pabora
g2 | o4 moTeme 1 02.05
«Baxxnenmme MeTabl
U UX COCOANHCHUSD)
BemectBa u maTepuaibl bubnuorexa [JOK
63 | B IOBCEIHEBHOM KU3HU 1 07.05 https://m.edsoo.ru/0
geJI0BEKa 0ae3f50
XUMUYECKoe bubmmoreka [{OK
64 | 3arps3HCHHE 1 14.05 https://m.edsoo.ru/0
OKpYKaIOLIEn CpeJIbl 0ae4270
Ponpe xumuu B perieHnn bubnuorexa [JOK
65 | PKOJTOTHMYECKUX 1 16.05 https://m.edso0.ru/0
npooIeM 0ae4270
PesepBHBIi ypoOK. bubnuoreka [JOK
66 | O6oOmenue u 1 https://m.edso0.ru/0
cucTeMaTu3anys 3HaHu| 21.05 0ae0d0a
Pe3epBHEIiT yPOK. ' Bubmmoreka LIOK
67 | O0oOIIeHNE U 1 https://m.edsoo.ru/0
CHCTEMAaTH3alis 3HAaHUH 0adb33c
PesepBHbIit ypok. bubmuorexa [JOK
68 | O600menue u 1 23.05 https://m.edso0.ru/0
CHCTEMAaTH3alis 3HaHUH 0ad9ch2
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust: 8-# kimacc: 6a3oBbiid ypoBeHb: yueOHuK ["abpuensa O.C., Octpoymos W.T'.,
CnankoBC.A. 8 5-e uznanue, nepepadorannoe [Ipuka3 N 287 AknuonepHoe o0IIeCTBO
"NznarensctBo "[IpocBemenne” AkunonepHoe odmecTBo "M3naTenscTBo
"[Ipocsemenue"”

Xumust: 9-if kitacc: 6a30BbId ypoBeHb: yueOnuk ['abpuensa O.C., OctpoymoB WU.I'., Cnankos
C.A. 9 5-e uznanue, nepepadorannoe [Ipukasz N 287 Axknuoneproe o6mectBo "MU3naTenscTBO
"[Ipoceemenue" AxunonepHoe o6mectBo "M3narensctBo [Ipocsemenne"



