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1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TIPOT'PAMMBI 10 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

1.1. JIMMHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa30BaHMS
JIOCTUTAIOTCS B X0OJI€ OOY4YCHUSI XUMHUU B €IMHCTBE Y4EOHOU M BOCTIMTATEIHLHOM EATeIbHOCTH
B COOTBETCTBHM C TPAAULMOHHBIMH POCCUMCKUMHU COIMOKYJBbTYPHBIMU M JIYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MPaBUIaMU U HOPMaMHU MOBEJACHUS U
CIIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMATM3ALUNA 00YyUYatOUIUXCSl.

JIM4HOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE ONbITA AEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAYEHUS] XMMHYECKOW HAYKH B KU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(GOPMAIIMEH O MepeoBbIX JOCTUKEHUAX U
OTKPBITHSX MUPOBOM M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUW B
KOJUIEKTHBE, = KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJE3HOMH,
y4eOHO-UCCIeI0BATEILCKOM, TBOPUYECKONM W JIPYrHMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOW JI€ATENbHOCTH IPHU BBITIOJIHEHUHM Y4Y€OHBIX, MMO3HABATEIbHBIX
3a/lay, BBIIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpeMJICHHS K B3aMMOINOHMMAHHUIO M B3aUMOINOMOIIM B TMPOIECCe OTOM ydeOHOM
NEeATENIbHOCTH, TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEAEHUE U MOCTYIKU CBOMX TOBAPHIIEH C
NO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEACTABICHUS] O BEIIECTBE M XHMHUYECKOM  PpEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH M COCTABJISIOLIME OCHOBY IS
MOHUMAaHUSl CYIIHOCTA HAYYHOM KapTUHBI MHUpPA, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3X YEJIOBEKA C IPUPOAHOM CPEAOM, O POJIH
XUMHHM B IMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUM IO XUMHH,
HEO0OXOMUMbIE ISI OOBSICHEHUS HAOII0JAaeMBIX TPOIECCOB W SBICHUMN, MO3HABATEIHHOM,
WHOOPMAITMOHHOW W YHUTATEIhCKOW KYJIbTYPhI, B TOM YHCJIE HABBIKOB CaAMOCTOSATEIHHOMN
paboThl ¢ y4eOHBIMH TEKCTAMH, CIPABOYHOW JUTEPATYypOH, JOCTYNMHBIMU TEXHHUYECKUMH
cpeacTBaMU MH(GOPMAIMOHHBIX TEXHOJIOTHIA;



MHTEpEC K OOYYEHHIO M MO3HAHUIO, JTH0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOU U UCCIIEIOBATEILCKON AEATEILHOCTH, K OCO3HAHHOMY BHIOODY
HaIpaBJICHHOCTH U YPOBHS O0yUEHUS B JlajibHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >W3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE MOCJICACTBUUA W HEMPUSATHUE BPEIHBIX
MpUBBIUEK (YHOTPEOICHHS aJIKOroJisg, HAPKOTHUKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIIOACHUS
npaBuil OE30MACHOCTH TIPU OOpaIleHUd ¢ XUMHUYECKUMH BEIIECTBAMHU B OBITY M peaibHOI
KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3yUeHUIO TTpodeccrii U TpyAa pa3audHOro pojia, YBaKEHHE
K TPYIy W pe3yiabTaraM TPYAOBOU NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
NpPEAMETHBIX 3HAHMM TI0 XWMHUHU, OCO3HAHHBIM BHIOOP WHIAMBUAYAIBHOM TPaCKTOPUU
IPOJIOJDKEHUST 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTU K XUMUH,
00I1IeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEMN, YCTIEIITHOW MpodeCcCHoHaATBHOM AeSTEILHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHAIBHOU Cpeie;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTHUUYECKH 11€JIeCO00pa3HOE OTHOIIEHNE K MPUPO/IE KaK UICTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHKE LIEHHOCTH 3/I0POBOT0 U 0€30MacHOro o0pas3a *KU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MYECKOMY M TICUXUYECKOMY 370POBBIO,
OCO3HAHHME IIEHHOCTH COOJIOZICHUS TIpaBWiI O€30MacHOro TMOBEIEeHUS TMpu padore ¢
BEILECTBAMHU, a TAK)KE B CUTYALUAX, YTPOKAOIIUX 300POBBIO U KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOJy4aeMble MPU U3YYCHHH XUMUU, JJIS PEIICHHUS
3aJla4, CBSI3aHHBIX C OKPYXAKMIEW MNPUPOAHOW CpPEIOM, UISI TOBBIICHUS YPOBHS
HKOJIOTHYECKON KYJIBTYPBI, OCO3HAHUS TJI00ATBHOTO XapaKTepa DKOJIOTHUECKHX MpoOiieM U
NyTel WX PELICHHs MOCPEICTBOM METOJOB XUMHH, HKOJOTHUECKOTO MBIILICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEIIbHOW, KOMMYHHUKATUBHOW U COLIMAJIBHOM MPAKTHUKE.

1.2. METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMeTHBIX PE3YyIbTAaTOB BBIICISIOT 3HAYMMBIC IS (OPMUPOBAHUS
MHPOBO33PECHUS 00IICHAYYHBIC TTOHATHS (3aKOH, TEOPHS, IPHUHIINI, TUIIOTE3a, (DAKT, CUCTEMA,
MPOIIECC, SKCIIEPUMEHT U JIPYroe), KOTOPhIE UCTI0JIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U TIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 O3THUX TpeaMeToB  (OPMUPOBATH
MpeCTaBICHNE O IIEJIOCTHOW HAyYHON KapTHHE MHUpPA, U YHUBEPCAJIbHbBIC YUCOHBIC JEHCTBUS
(mo3HaBaTeNlbHbIE, = KOMMYHHMKAaTHUBHBIC,  PETYJISTUBHBIC), KOTOpbIE  OOECIEUMBAIOT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSTCIRHOMY IUIAHHPOBAHUIO W OCYIISCTBIICHHUIO
y4eOHOM J1eSITEIbHOCTH.

ITo3naBaTe/ibHbIC YHHMBEPCAJIbHbIE Y4eOHbIe eiiCTBUS

ba3oBble JJoruuyeckue JelcTBUA:



YMEHHUSI HCTOJb30BaTh MPUEMBI JIOTUYECKOIO0 MBIIUICHUS TPU OCBOCHUU 3HAHMIM:
pPacKpbIBaTh CMBICT XUMHUUYECKUX TMOHATHH (BBIACHATh HMX XapaKTEpHbIE MPU3HAKH,
YCTaHaBIIMBaTh B3aMMOCBS3b C JPYTMMHU TOHSTHUSMHU), HCIOIb30BAaTh MOHITUSA JIA
OOBSICHEHUS OTIEIbHBIX (AKTOB M SIBJICHHI, BbIOMPATh OCHOBAHUS WU KPUTEPUHU IS
KJIacCU(UKAIMU XUMUYECKUX BEIIECTB U XUMMUYECKUX PEaKIUi, YCTaHABINBATh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKJY OOBEKTaMH H3Yy4YEHUs, CTPOUThH JIOTUYECKHE PACCYKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTUH), J1€JIaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHHUE MPUMEHSTh B MPOIECCe MO3HAHUS TOHATHUS (MPEIMETHBIC U METANPEAMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICTH, UCIOJIb3YEMbIE B XHUMUHU, TPEOOPA30OBBIBATH HIUPOKO
IPUMEHSEMbIC B XUMHUH MOJICJIbHBIE TIPEACTABICHUS — XUMUYECKHM 3HAK (CUMBOJI DJIEMEHTA),
xumuyeckas ¢GopMmylia U ypaBHEHHE XUMHUUYECKOW peakIuu — MpH pelieHuu yd4eOHo-
MO3HABATEIBLHBIX 3a7ay, C YYETOM OTUX MOJEIBHBIX TIPEACTABICHUN BBISBIATh U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKN U3y4a€MbIX O0BEKTOB — XUMUUECKUX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISIBISATH O0IIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICJICTBEHHBIC CBSI3U U
POTUBOPEUHUSI B U3YUaEMbIX MIPOIIECCax U SBJICHUSX.

Ba3oBble ncciienoBaTeibCKue 1eHCTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a
Tak)K€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHHUS THUIOTE3bl MO MPOBEPKE MPABWIHHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

IpUOOPETEHHE OTbITa MO MJIAHUPOBAHUIO, OPTaHU3AIMN U MPOBEIACHUIO YUYEHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 XOJI0M MPOIEcca, CAMOCTOATENHLHO MTPOTHO3UPOBATH
€ro pe3ynbTar, (GOopMyJIHpOBaTH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHUS, COCTABISATH OTYET O MPOJIeTaHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHE BBIOWpATh, aHATU3UPOBATH U HMHTEPIPETHUPOBATH MHPOPMAIMIO PATHUYHBIX
BUJIOB ¥ (POPM TPEACTABICHUS, MMOTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XHUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIC TMOCOOHUs, pecypchl HHTepHeTa),
KPUTHUYECKHU OLICHUBATh IPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSTH Pa3INdHbIe METOABI U 3aMPOCHI MPHU MOUCKE U 0TOOpe HHpOpMaIUU
U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUS YYEOHBIX U MO3HABATEIIBHBIX
3alady  OMPEACNIEHHOTO THUMA, TNPUOOPETeHHEe OmnbiTa B O00JACTH  HMCIOJIb30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATHBHBIX ~TEXHOJIOTHH, OBJAJEHUE KYJIbTYpOH aKTHBHOTO
WCIIOJIb30BaHUsl PA3JIMUHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BBHIOMPATh ONTUMAIIBHYIO
dbopmy mipencTaBieHUs WHPOPMANUK ¥ WUIUTFOCTPUPOBATH PEIIaeMbIe 3a/1aud HECIOKHBIMHU
CXeMaMH, TuarpaMmmamu, IpyruMu popmamu rpaduku U 1X KOMOWHAIUSIMH,

YMEHHE HCMOJb30BaTh U aHAJU3HPOBATh B Mpoliecce YYEOHOU M HCCIEeNOBATENbCKON
NEATeNIbHOCTH HWH(OpMALMI0O O BIUSHUM TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO35HCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIEeH MPUPOTHOMN Cpebl.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBHUA:

yMEHHUS 3a/laBaTh BOMPOCHI (B Xoie auanora u (Wiu) AUCKYCCHUU) MO CYIIECTBY
oOcyxaeMoi TeMbl, (OPMYIMPOBATH CBOM NPEIJIOKEHUS OTHOCHUTEIBHO BbIITOTHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHUS MPEACTABIATh MOJYyYEHHBIE pPE3yJbTaThl MO3HABATEIBHOW JEATEIbHOCTH B
YCTHBIX W TNHCbMEHHBIX TEKCTaX; JeliaTb NPE3eHTAIUI0 pPe3yJbTaTOB BbIIIOJIHEHUS
XUMHUYECKOTO DJKCIEpUMEHTa (J1abopaTopHOTO OmbITa, JabopaTopHOM pabOThl MO
HCCJIEI0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHS y4eOHOr0 COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATENIBLHON U
UCCJIeI0BATEIbCKOM ESITEIbHOCTH MPHU PEIIEHNH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE y4€Ta
o0LIMX MHTEPECOB U COIJIACOBaHUS MO3UIMHN (00CYyXaeHHs, 0OOMEH MHEHUSIMH, «MO3TOBbIE
IITYPMbD», KOOPAMHALIMS COBMECTHBIX JEHCTBUM, OIpeAelieHHe KPUTEPHUEB IO OLIEHKE
KayecTBa BBINIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIEe yHUBEpPCAJIbHbIE Y4eOHbIE el CTBUS:

YMEHHE  CaMOCTOSITEJIbHO  ONpEeAeNsTh MM  JESITeNbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJIUPOBATH M TPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSTENbHOCTh, BBIOMpaTh HaubOosee d>PGEeKTUBHBIE CHOCOOBI pelIeHUusT Y4YeOHBIX U
MO3HABATEIbHBIX 33J1a4, CAMOCTOSITEIbHO COCTABIIATh MJIM KOPPEKTUPOBATH MPEIOKEHHBIN
QJITOPUTM JAEUCTBUH NpPHU BBHIIOJHEHUM 3aJaHUM C y4€TOM MOJY4YEHMs] HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBaX MU PEAKIMIX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOIO
pe3ysbTaTa 3asBJICHHOM LEJNHM, YMEHHE MWCIOJIb30BaTh W AHAIU3HPOBATH KOHTEKCTHI,
[peJaracMble B YCIOBUH 3aaHUM.

1.3. TMIPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpenMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJIEpPIKAHMS,
yCTaHOBJICHHOTO  denepadpbHOll  pabodeil  MporpamMmoi,  BBIACISIOT:  OCBOCHHBIC
oOydJarolmuUMHCsl HAy4YHBIC 3HAHWSA, YMEHUS U CIOCOOBI JCHCTBHM, criemupuyecKue s
npeIMeTHON o0macTu «XUMUs», BUABI JESITEIbHOCTH MO MOJYYSCHHIO HOBOTO 3HAHUS, €0
WHTEPIpPETaliy, MPeoOpa30BaHUI0 W TPUMEHEHUIO B PAa3IUYHBIX YUYE€OHBIX M HOBBIX
CUTYaIIUsX.
K konity oby4yenus B 8 kiacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIONTUXCS YMEHUIA:
® PaCKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHSITHI: aTOM, MOJIEKYJIa, XUMUIECKUN
AJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJIHAS U
HEOJHOPOJIHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAasi W MOJEKYJSIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XUMHYECKOTO
AJIEMEHTa B COCIWHEHWHU, MOJISIPHBIN OOBEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb,
ANEKTPOOTPULIATETTLHOCTh,  CTETNICHb  OKWCJCHHUS,  XUMHYECKas  peakius,
KJIaccu(UKaIuUsl peakIuii: peaKkiuu COSTUHEHUS, PEaKIMH Pa3JI0KCHHs, PEaKIIUH
3aMelIeHus, peakiu o0OMeHa, K30~ U SHAOTEPMHUUECKUE PEaKIIUU, TETIOBOU 3P (DeKT
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peakiuuu, AJIpo aToMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHAasi OpOUTAJIb, PaNyC aTOMa,
XUMUYECKAs CBSI3b, MOJSAPHAs U HEMOJSIPHAsI KOBAJICHTHAsI CBA3b, MOHHAS CBS3b, UOH,
KAaTHOH, aHUOH, PacTBOP, MACCOBasl J0Js BellecTBa (MPOLIEHTHAs KOHIIEHTPALMs) B
pacTBope;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUYECKUX MOHSITHN U NPUMEHSITH 3TH
TIOHATHS NPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUM;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBlIeHUS (GOpPMYJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpEENITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJIMHEHUAX, CTENEHb
OKHUCJICHHSI DJIEMEHTOB B OMHApHBIX COEJAMHEHMSX, MPUHAJJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHMH 1o (GopMmyinaM, BUJ XUMHUYECKON CBA3M
(KOBaJICHTHAsI 1 MOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBaTh cmbIch [leprnoanueckoro 3axkona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT UX
nosioxeHns B lleproanueckoil cucTeME, 3aKOHOB COXPAHEHHS MAacCChl BEILECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaipo;
ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATUS «TJIaBHAs moAarpynna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», manbie W OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaueHus1, KOTOpble UMetoTcs B Tabnuie «[lepuonnyueckas cucteMa XUMHUYECKUX
aneMeHToB [. 1. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsAl siApa, OOIIee YHUCIO DSJIEKTPOHOB W
pacrpeneeHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KIaccu(UIUpPOBaTh  XMMHUYECKHE  DJIEMEHTBl, HEOPraHUYECKHE  BEIEeCTBa,
XUMUYECKHE pEeaKUuu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIIMU BELIECTB, MO
TeroBoMy 3 dexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE XMMUYECKHNE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, TMOATBEPXKAAs ONMCAHHE IIPUMEPAMU  MOJIEKYJSPHBIX  YPaBHEHUMU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

IIPOTHO3UPOBATH CBOKCTBA BEIECTB B 3aBUCHUMOCTH OT UX Ka4E€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTEKAHUS XUMUYECKUX MTPEBPAIIEHNAN B Pa3JINYHBIX YCIOBUIX;
BBIUMCIIATE OTHOCUTEIBHYK) MOJEKYJISIPHYIO U MOJSIPHYIHO MacChbl BEIIECTB,
MacCOBYIO JOJK0 XUMUYECKOTO 3JIeMEHTa MO (pOopMyJsie COeAMHEHNUS, MACCOBYIO 10O
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IT0 YPABHEHUIO XUMUYECKON PEAKIINH;
MPUMEHSATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATENIBHOCTA — AHAJIU3 U CUHTES,
CpaBHEHHUE, 000011IeHNe, CUCTEMATHU3AIINIO, KJIACCU(PUKAINIO, BHISIBICHIE TPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — JUI1 U3yYECHMs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLINM,
€CTECTBEHHO-HAYYHbIE =~ METOJbl  INO3HAHMS —  HAOJIOJEHHE, HM3MEpEHHUE,
MOJICTMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbI U MBICIICHHBIN );



CJIeIoBaTh NpaBWJIAM TMOJb30BaHMUS XUMHUYECKOM TOCYAOM U JaOOpaTOPHBIM
000OpyZOBaHUEM, a TAKXKe MpaBUiIaM OOpalleHUs] C BEUIECTBAMU B COOTBETCTBHUH C
MHCTPYKITUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYYECHHIO
U coOupaHuIo razo00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  OIPEHEIEHHOW MAacCOBOM JOJEW PACTBOPEHHOIO  BEIIECTBA,
IUTAHUPOBAaTh M TPOBOAWTH XUMHUYECKHE OKCIEPHUMEHTHI IO PAaclo3HABaHUIO
pPacTBOPOB LIEJIOYEH M KUCIOT C MOMOUIBIO MHIMKATOPOB (JIaKkMyc, ¢peHodranenH,
METWJIOPAHX U IPYTHE).

K koHiy oOyueHus B 9 Kiacce npeaIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOKHBI

oTpakaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

PacKphIBATh CMBIC]T OCHOBHBIX XUMHUYECKUX MOHSITUN: XUMUYECKUU JIEMEHT, aTOM,
MOJIEKYJiIa, HOH, KaTHOH, AaHWOH, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTEIICHb OKUCIIEHUS, XUMHUUYECKasl peaKius,
XUMUYECKasi CBsI3b, TEIIOBOU 3(PHEKT peakinu, MOJib, MOJIIPHBIA 00BEM, PacTBOD,
AJIEKTPOJUTBI, HEDJICKTPOIUTHI, AJIEKTPOJUTHYECKAs JTUCCOLMALMUS, PEaKIuu
HOHHOTO oOOMEHa, Karajau3aTop, XHUMHUYECKOe paBHOBecue, oOpaTumble U
HEOOpaTUMBbIC PEAKIINU, OKUCIUTEIILHO-BOCCTAHOBUTEIIbHBIC PEAKIINU, OKHCIUTEIb,
BOCCTAHOBHUTEIIb, OKHCJICHHE W BOCCTAaHOBJICHUE, aJUIOTPONus, aM(pOTEPHOCTD,
XUMUYeCKass CBsA3b (KOBaJIGHTHAs, HWOHHAs, MeTaJUIMYecKas), KpUCTauTudecKasl
peléTKa, KOppo3usi METAJIOB, CIUJIaBbl, CKOPOCTh XMMUUYECKON peakiuu, MPeaeIbHO
nonyctuMas konueHntpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHSATUM W MPUMEHSTh 3TH
MOHATHS TIPY ONUCAHUU BEIIECTB U UX MPEBPaICHUM;

UCITOJIB30BaTh XUMHUUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (OPMYJ BEIISCTB M
YPaBHEHUN XUMHUYECKUX PEAKIIUH;

ONpeAeisiTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XUMHYECKHUX DJJIEMEHTOB B
COCJIMHECHUSAX PA3JIUYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIACCy COeAMHEHUH Mo GopMysaMm, BUI XUMUYECKON CBsI3H (KOBaJIEHTHAsI, HOHHAS,
METAJUIMYECKAsl) B HEOPraHMYECKUX COEAUHEHUSX, 3aps] HOHA MO XUMUYECKOU
dbopmyIie, xapakTep cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCAUHEHUH, TUIT
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbich [lepuoauueckoro 3akona Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHUE: OMUCKHIBATh U XapaKTEepU30BaTh Ta0NHuHy0 popmy [lepuoanueckoi
CHUCTEMBbl XUMHYECKHX JJIEMEHTOB: pa3finyaTh MOHSATHUS «rjaBHas noarpynmna (A-
rpynmna)» u «mnodounas noarpynna (b-rpymma)», Manele U OOJbLINME MEPUOABL,
COOTHOCUTHh OOO3HAYEHHMS, KOTOPbIE HMMEIOTCS B MEPUOAMYECKON Tadnuue, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U
3apsij Aqpa, 0011Iee YUCIIO JIEKTPOHOB U paCpeIeNIEHUE UX MO SJIEKTPOHHBIM CJIOSIM),
OOBSICHAITh OOIlIME 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOWCTB 3JIEMEHTOB M HX



COCIMHEHUH B Ipe/iesiaXx MaJIbIX MEPHUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccuUIUPOBATh ~ XMMHUUYECKHE  DJIEMEHTHI, HEOPraHWYECKUe  BEIIECTBa,
XUMUYECKUE peakiuu (10 YUCITy U COCTABY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TEII0BOMY 3PP EeKTy, MO0 UBMEHEHUIO CTEIICHEN OKUCIICHHS] XUMUUYECKUX FJIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME M cHeuudUUeckrue XUMHYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUM;

COCTaBJISATh YpPaBHEHUS DJIEKTPOIUTHYECKOW TUCCOIMALMM KHUCJIOT, IIejo4Yed u
COJICH, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS
peakiuii, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHYECKOW CBS3U MEXKIY
BEII[ECTBAMU PA3JIUYHBIX KJIACCOB;

PacCKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEaKIUi MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PeaKui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHMS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUYECKUX TTPEBPAICHUN B PA3TUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCHUTEIIBHYIO MOJEKYJISAPHYIO W MOJIIPHYK) MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa 10 PopMyJie COeTMHEHHSI, MACCOBYIO JIOJTIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUECKOUN pEeaKlny;
coONI0aTh TMpaBujia TOJIb30BAHUS XUMHUYECKOM TMOCYyIOM W JabopaTOPHBIM
o0OpyZOBaHUEM, a TaK)Ke MpaBuUiia OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIMOJIHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB TIO MOJYYESHUIO
¥ COOMpaHUIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa M YTJIEKHCIIOro rasa);

IPOBOJIUTH PEAKIUU, TIOITBEPKIAIOIIME KAUECTBEHHBIN COCTAB PAa3JIMYHbIX BEILIECTB:
pacrio3HaBaTh ONBITHBIM ITYTEM XJIOpUIA-, OPOMHI-, HOAUA-, KapOoHaT-, pocdart-,
CWIMKAT-, Cynb(aT-, TUAPOKCUII-UOHBI, KaTHOHBl aMMOHHUS W HOHBI H3YYECHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OIEpAIIMKM MBICIUTEIIBHON JEATEIIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IlEHHE, CHUCTEeMAaTU3allMI0, BBISIBICHHWE MPUYMHHO-CIEIACTBEHHBIX
CBSI3€M — JUISI M3YYEHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
HAayYHbIE METOJABl TIO3HAaHUA — HAONMIOJEeHNWEe, W3MEPEHHE, MOJEINPOBAHNE,
AKCHEPUMEHT (pEaJIbHbIM U MBICIICHHBIN ).



2. COIEP KAHUE OBYUEHMUAA

2.1. 8 KJIACC

IlepBoHayaibHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuu. Posb XMMuK B )KU3HU 4yellOBeKa. XUMHUSA B CUCTeME HayK. Tema u
BemiecTBa. PU3NUECKUE CBOWMCTBA BEIIECTB. ATperarHoe coctosHue BemiectB. [loHsiTue o
MeTOJlaX Mo3HaHus B XUMUU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI M MOJEKYJIbl. XUMHYECKUE AJIE€MEHThl. CHMBOJIBI XMMHUUYECKUX 3JIEMEHTOB.
IIpocThlie U CI0XKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumunueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAass aToMHass wmacca. OTHOcHUTENbHas
MOJIEKYJIgIpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KommuecTBo BemectBa. Monb. Mossiprasi macca. B3auMoCBsI3b KOJIMUECTBA, MACChl U
Yucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhl mo ¢popMysiaM XUMUUECKUX COCTMHEHUH.

Ou3NYeCKue M XUMHUYECKHUE SIBIICHUS. XMMHUYECKas peakius U e€ MPU3HAKU. 3aKOH
COXpaHEHMsS MacChl BEIIECTB. XHUMHYECKHE ypaBHeHUsA. Kiaccudukanus XUMHUUYECKUX
peakiuil (CoeNMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYAOMH, MpaBMiiaMu pabOThl B JIa0OpaTOpPUH U MpUEMAMU
oOparieHus ¢ JabopaTOpHBIM 000PYOBAaHUEM, U3YUYEHHUE U ONMHUCAaHUE (PU3UUECKUX CBOWCTB
00pa3lioB HEOPraHUYECKHUX BEIIECTB, HaOMoneHne Gpu3nueckux (MaaBjieHUe BOCKA, TasiHHUE
JbJa, pacTUpaHUe caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIIMS BOJIbI) U XUMUYECKUX (TOpEeHHE
CBEUH, MPOKAJIIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJECHCTBHE Me€Jla C KHCIIOTOI) SIBIICHHI,
HAOJIIOICHNE W ONHCAaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKHX peakiuil (pas3iioxeHue
caxapa, B3auMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHUIOM OapHs, pa3ioKeHUe TUAPOKCH 1A METHA
(I) mpu HarpeBaHuHU, B3aUMOJICUCTBUE Xkeje3a ¢ pacTBopoMm conu meau (II), uzydeHwue
CIIOCOOOB pa3felieHHs] CMecel: C TOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIIAPHBAHUE,
TUCTHILISINNSA, XpoMmaTorpadus, MPOBEACHUE OYUCTKUA TMOBApEHHOW COJM, HaOIOJeHUE U
ONMCAaHUE PE3YJbTATOB MPOBEACHUS OINbITA, WUIHOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACCHI,
CO3JIJaHHUE MOJIeNIel MOJIEKY (ILIapOCTEPIKHEBBIX).

BaxHeiuue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — 371€eMEHT UM MPOCTOE BEIIECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NUECKHE W XUMHUYECKHE CBOWCTBA (pEaKIuu
ropenusi). Oxcuapl. Ilpumenenue kucimopoga. CrnocoObl MOMYy4YEHHS KHUCIOpoAa B
nabopatopuu U npomeluieHHocTH. KpyroBopot kucnopoaa B npupoje. O30H — aljIoTpoIHas
MOU(DHUKAIIHAS KACIIOPO/IaA.

TennoBoil 3p(dexT XuMHUEeCKON peakluu, TEPMOXHMMHUYECKUE YpPaBHEHHUS, 3K30- U
SHJIOTEPMHYECKHE pPEAKIUU. TOINIMBO: Yrojb W METaH. 3arpsA3HCHHE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bomopon — snemeHnT m mpocrtoe BemecTBO. Haxoxkaenwe Bogopona B HPUPOIE,
(u3znyuecKre 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI nonydeHus. KuciaoTsl u comu.

Momnsipabiii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

Qdusnyeckue cBoicTBa BOoAbl. Boma kak pacteBopurenb. PactBopsl. HacelieHHbIE U
HEHACBIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEHIECTB B BOJe. MaccoBasi J0Jisl BEIIECTBA B
pactBope. XMMHUUYECKHE CBOKMCTBA BOAbl. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJE U B JKU3HU
yejoBeka. KpyroBopoT BOAbl B IpUPOIE. 3arps3HeHUE MPUPOAHBIX BoAd. OXpaHa U OUYHMCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa nHeopranmdeckux coeaumHeHui. Oxcupawl. Kinaccuduxainus oOkcumoB:
cosieoOpasyromue (OCHOBHBIC, KHUCJIOTHBIE, am(pOTEepHbIE) U  HECOJIeOOpa3yIolIne.
Homenknarypa okcuaoB. PuU3MYECKME M XUMHUYECKHE CBOWCTBA OKCUAOB. IlomyueHwue
OKCHJIOB.

OcHoBanus. Knaccudukanust ocHOBaHMM: IMIETOYM W HEPACTBOPUMBIC OCHOBaHMSI.
Homenxkmarypa ocHoBaHui. PU3MYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHUW. [lomyuenue
OCHOBaHHU.

Kucnoter. Knaccudukanus kucinor. Homenknarypa kuciot. Du3nyeckue U XUMUIECKUE
cBoucTBa KucIoT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [lomyuenue kucnor.

Conu. Homenknarypa coneid. duzndeckue u XuMuueckue cBoiicta coneil. [lonyyenue
COoJIEH.

['eneTnyeckas cBsI3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COECTMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEACICHUE COJEpkKaHUsA KHUCIOpPoJa B BO3AyXE, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOWMCTB KUCIOPOa, HAOIIOACHUE B3aUMOICHCTBHUS
BEILECTB C KHUCJIOPOJOM U YCIOBHUSI BO3ZHHUKHOBEHHMS M MpPEKpalleHusi ropeHus (moxapa),
O3HAaKOMJICHHE C 00pa3laMu OKCHIOB M OMHCAHHE MX CBOMICTB, MOJydeHHE, coOupaHue,
pacrio3HaBaHWE U HU3YYEHHUE CBOMCTB BOJOpoAa (FOpEHHE), B3aMMOJIEMCTBUE BOJOpPOJA C
okcugoM Menn (II) (BO3MOXKHO HCIOIB30BaHUE BUACOMATEPHAIOB), HAOMIOAECHNE 00pa3IioB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOU JIOJIEN
PacTBOPEHHOIO BELIECTBA, B3aMMOJCHCTBHE BOABI C MeTajylaMU (HATPUEM U KaJbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUECOMATEPUATIOB), UCCIIEIOBAHUE OOPa3llOB HEOPTAaHWYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHSI OKPACKH MHIUKATOPOB B PAacTBOpPax
KHCJIOT W IIeio4Yei, u3ydyeHue B3aumopehcTBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIIOT C METAJUIaMH, PEAKUUW HEUTpadu3aluuy, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO0 METaJUIa JAPYTMM M3 PacTBOpa COJIM, PEUICHHE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.
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Iepuoanuyeckuii 3akoH u Ilepuoguyeckas cucrema xumuyeckux iementos /1. U.
Menpaeneena. Crtpoenue aTOMOB. Xumnuyeckas CBA3b. OxucaurebHO-
BOCCTAHOBHUTE/IbHbIC PEAKIHMH

[lepBble TOMBITKH KIACCU(PUKALMH XUMHYECKHX 3JeMeHTOB. [loHsTHE O rpynmax
CXOAHBIX 3JIEMEHTOB (IIEJIOYHBbIE U LIEIOYHO3EMENbHBIE METAJUIbl, T'aJIO€Hbl, WHEPTHbHIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U THIPOKCUBI.

Ilepponnueckuit 3akoH. Ilepuomnueckass cucrema XUMUYECKUX d3yemeHToB JI. WM.
MenneneeBa. Kopotkonepuognas u JiauHHonepuoaHas ¢opMmbl Ileproguyeckoil cuctemsl
xumuueckux snemeHTtoB [[. WM. Menneneesa. Ilepuonsl u rpymmbl. OUBNYECKUAN CMBICT
NOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. OnekTtpoHsl. CTpoeHHE
ANEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XuMUUecKUX 3JeMeHTOB llepuoamueckoit
cucteMmsl [1. 1. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO 3JIEMEHTA 110 €T0 MOJIOKEHUIO B
ITepnonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS painyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPyNIaM U MEPUOJAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoanyeckol CHUCTEMBI XUMHUUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HaykH U npakTuku. 1. 1. MenaeneeB — yu€Hbll U IpakIaHUH.

Xnmuueckass  cBsa3b.  KoBasieHTHass — (mossipHass WM HENOJIIpHAsi)  CBS3b.
DNEeKTpOOTPHULATEIBHOCTh XUMHUYECKHX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp okucnenus. OKHCINTEIBbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchr
OKHCJIEHMSI U BOCCTaHOBJIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

U3ydyeHue oOpa3lloB BELIECTB META/JIOB U HEMETAUIOB, B3aMMOJEHCTBHE THIPOKCHIA
[IMHKA C PACTBOPAMH KHUCJIOT U LIEJI0YEH, IPOBEIECHUE ONBITOB, HIUTIOCTPUPYIOLIUX ITPUMEPHL
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEAKIINH PA3JIOKEHUS, COEAUHEHN ).

MexnpeaMeTHbIe CBSI3H

Peanuzanust MexnpeIMeTHbIX CBA3€H MPU U3yUEHUU XUMHH B 8 KJlacce OCYLECTBISIETCS
yepe3 HCMOIb30BaHME Kak OOIIMX EeCTECTBEHHO-HAyYHBIX MOHATHM, Tak W TOHSATH,
ABJISIIOIINXCS CUCTEMHBIMU JUIs1 OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHATHUA: HAy4HbIN (akT, TMIIOTe3a, TEOpHs, 3aKOH,
aHalu3, CHHTE3, KJIacCHU(pHUKaIus, MEepUOJUYHOCTb, HAOIIOACHHE, HSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®usuka: Marepus, aToM, OJJEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIWJ, H3O0TOIIbI,
pPaZloaKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUI 3apsiji, BELIECTBO, TEJO, 00BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, a3, (U3NYECKUE BEITMUMHBI, €IUHUIBI U3MEPEHHSI, KOCMOC, TJIaHETHI,
3BE3161, CoHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE MOPOJAbI, MOJE3HbIE
HCKOIIA€MBbI€, TOILINBO, BOJHBIE PECYPCHI.
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2.2. 9 KIIACC

BemecTBO U XUMHYeECKas peakuust

Ileppuonnueckuint 3akoH. Ilepuomuueckass cucrema XuMHYECKUX diaeMmeHToB [[. M.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB XMUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KalMs, KadbLUs U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM JIEMEHTOB B [leprnoanyeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHYECKOM CBS3H. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKOU PEIIETKUM M BHUAA XUMHUYECKOU
CBSI3U.

Knaccudukainys 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMMHUUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUM, TeHETUUECKast
CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccuduxanys XuMuuecKux peakiiuii Mo pa3iIunyHbIM Mpu3HaKaM (10 YUCITY U COCTaBYy
YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIoBoMy 3 (eKkTy, Mo W3MEHEHHUIO CTeNeHel
OKHCJICHUS] XUMHUYECKUX DJIEMEHTOB, 110 00paTUMOCTH, 10 YYaCTHIO KaTajiu3aTopa). IK30- U
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTe 0 ckopocTn XUMHUUECcKoi peakiuu. [loHsTHE 00 0OpPAaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiuax. [IoHATHE O TOMOT€HHBIX M IeTepOoreHHbIX peakuusx. [lonarue o
karanuse. IloHATHE O XHMMHYECKOM paBHOBECHU. PaKTOpBI, BIUAIOIIAE HAa CKOPOCTH
XUMHUYECKOU PEAKLINH U MTOJ0KEHNE XUMUYECKOI'O PAaBHOBECHSL.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, SJECKTPOHHBIN OajgaHC OKUCIUTENIbHO-
BOCCTAHOBUTEIILHOU pPEaKLnH. CocraBienue YpPaBHEHU OKHCIIUTEIIBHO--
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOAUTUYECKON JUCCOUUALINN. DIIEKTPOIUTHI U HEINEKTPOIUThI. KaTnoHsl,
AHUOHBL. MexXaHu3M AUCCOLMAlMA BELIECTB C PA3IMYHBIMU BUIAAMH XUMUYECKOM CBS3H.
Crenenpb qucconuainuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peakiiuu nonHOro oomMeHa. Y clioBUs MPOTEKaHUS PEaKIIUi HOHHOTO 0OMEHa, MOTHbIC U
COKpallléHHbIE MOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE
MPEJICTaBICHUM 00 2JIEKTPOIUTHUECKON auccoluanuu. KayecTBeHHbIE peaKIid Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB —
METaJVIOB W HEMETAUIoB (rpaduTa W amMasa), CIOKHBIX BEHIECTB (XJIOpuja HaTpus),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKOW PEAKIHMH OT BO3ACHCTBHUS Pa3IMYHBIX
(bakTOpOB, UCCIIEIOBAHNE YIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIAITTN
KHUCJIOT, Ieno4Yed M cojield (BO3MOYKHO MCIOJIb30BAaHHE BHJIEO MAaTE€pUaliOB), MPOBEACHUE
OMBITOB, WJTIOCTPUPYIOLIUX MIPU3HAKH MPOTEKAHUS peakuii HOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BbIJEJICHHE Tra3a, OOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MTPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUil (TOpEHHE, PEaKIINK PA3JIOKEHUSI, COSTUHEHUS ),
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pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBI0O KAYECTBEHHBIX PEAKIM HA HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a]1a4.

HeMeTa/ibl U X cOeIMHEHUSA

O6mas xapakrtepuctuka rajnoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpPHBIC
creneHu okucieHus. CTpoeHue u (pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3auMOIEHCTBHE ¢ METalJIaMU, HEMETaJlJIaMu,
menouamu).  XJjopoBogopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBa, MOJYy4YCHUE,
npumMeHeHnue. JlelcTBre XJIopa M XJIOPOBOAOPOJA HA OpPraHW3M 4elnoBeKa. BakHelmue
XJIOPUBI U UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIe CTeneHu oKucieHusl. CTpoeHne u (PU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa U Cephl. AJITIOTPOITHBIE MOAU(DHUKAIIMYA KUCTOPOJIa U CEPbl. XUMHUYECKUE CBOMCTRA
ceprl. CepoBojiopoJi, cTpoeHue, GU3UYECKUEe U XUMHUUECKUE CBOMCTBA. OKCHIBI Cepbl Kak
IpeJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOoTa, (PU3NYECKUE U XUMHUECKHUE CBOMCTRA
(oOmrme Kak MpeaCcTaBUTENs Kilacca KHUCIOT M creruduyueckue). XUMHUYECKUE PEaKIIHH,
JIeXxKaIue B OCHOBE MPOMBIIIUICHHOTO CIoco0a TMOMy4YeHus CepHOM KUCIOThl. [Ipumenenue
cepHoil kucioThl. CoOJu CEpHOW KHCJIOTHI, KauyeCTBEHHas peakuus Ha CyiabdaT-uoH.
Haxosxenue cepbl U €€ CoeIMHEHU B MPUPOJE. XUMUUIECKOE 3arpsi3HCHUE OKPYKaIOIIEH
Cpelbl COEIUHEHUSIMU cepbl (KUCIOTHBIE MOXKIW, 3arps3HEHHE BO3JyXa M BOAOEMOB),
CIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEeHM OKHUCIEHUs. A30T, paclpoCTpaHEHHE B MpHUpoie, (usmyeckue u
XUMHYecKue cBoicTBa. KpyroBopor aszora B mpupoje. AMMHUAK, €ro (QU3NYECKHe WU
XUMHYECKHUE CBOWCTBA, MoJiydyeHUe W mpumeHeHue. Coinu aMMOHHS, UX (QU3NYECKUE U
XUMHYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha MOHbI aMMOHUS. A30THas
KUCTIOTa, €€ MoiyyeHue, (U3NIecKue U XMMUYECKHUEe CBOMCTBA (00IMe KaK MpeaCcTaBUTEIs
KJ1acca KHUCIIOT U crienuduieckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B KAUECTBE
MUHEpAJIbHBIX yno0peHui. XUMHUYECKOe 3arpsa3HeHUE OKPYKAIOMIEeH Cpeabl COCTMHCHUSIMHU
a3ota (KUCJOTHBIE JOXKIW, 3arps3HEHHe BO3AyXa, MMouBbl u BomoémoB). Docdop,
aiuoTponHeie  Moaudukamuu Qocdopa, ¢uznueckne W XuUMHUEeckue cBoicTBa. OKCH
docdhopa (V) u dpochopras kucnora, GpU3NIECKUE W XMMHUYCCKHE CBOMCTBA, IMOIYUYCHHUE.
Hcnonp3oBanue ¢hochaToB B KauecTBE MUHEPATIHHBIX yI0OPESHHUIA.

OO6mrast xapakrepucTtuka smeMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTEMEHN OKUCIICHUS. YTIEPO/I, aJUIOTPOITHBIE MOAU(PUKAIINN, PACTIPOCTPAHCHHE
B Mpupojie, Gpu3nyeckue U XUMUYECKHe cBoicTBa. AncopOuus. KpyroBopor yriepona B
npupozae. OKCuabl yriaeposa, nx Gu3ndecKkne U XUMUIECKHUEe CBOMCTBA, IEHCTBUE HA KUBBIC
OpraHU3MbI, OJyYEHUE U MPUMEHEHHE. JKOJIOTMUYECKUE MPOOIEMbI, CBA3aHHbBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a rinobaJbHOTO NOTEIUVIEHUS KIMMaTa, NApHUKOBBIA 3P (dEKT.
VYronbHas kuciora U €€ coiid, UX (U3MYECKUE M XMMHYECKHE CBOWCTBA, MOJIYyYCHHE U
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npuMenenne. KadecTBeHHas peakius Ha KapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHATOB B
OBITY, METUIIMHE, TPOMBIITIICHHOCTH U CEILCKOM XO3SICTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUAX YIJIepoa
(MeTaH, 3TaH, STWIEH, AalleTWJIEH, 3TaHOJI, IJIMIEPUH, YKCycHass kuciota). [IlpuponHbie
MCTOYHUKH YTJIEBOAOPOJOB (Yroib, NPUPOJHBIM ra3, HE(Th), TPOAYKTHl UX NEpPEepabOTKU
(6eH3uH), UX poyib B OBITY W MNPOMBIIUICHHOCTH. [loHATHE O OMOJOTHMYECKU BaXKHBIX
BEIIECTBAX: XHUpPaX, Oenkax, yriieBoJax — M UX POJM B KU3HM 4yeloBeka. MarepuaibHOe
€JMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUHN.

Kpemuuii, ero ¢usndeckue W XMMHUYECKHE CBOWMCTBA, MOJYYE€HHE M MPUMEHEHUE.
Coenunenusi kpemHus B mnpupone. OO6mme mnpeactaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEeBOW Kkuciotre. CWIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxxueiiue ctpouTeNnbHbIE MaTepuaibl: KEpaMUKa, CTEKIO, IEMEHT, OETOH, ’KeJIe300€TOH.
[IpoGnembl 0G€30MaCHOTO HMCMOJIb30BaHUSI CTPOUTEIBHBIX MaTEpPHAOB B IOBCEIHEBHOMN
KU3ZHHU.

Xumuueckuil IKCnepumenm:

u3ydeHure o0pa3iioB HEOPraHUUYECKUX BEILECTB, CBOMCTB COISTHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIuii Ha XJIOPHUI-UOHBI U HAOIIOJIEHNE TTPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpakaroniue Gu3ndecKkre 1 XUMUIECKUE CBOMCTBA raJIOTEHOB M MX COSTMHECHHM (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 00pa3laMu XJIOpUI0B (TaJoreHu10B),
O3HAaKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEepUasoB), HaOMIOJAeHUE TMmpolecca oOOyriuMBaHUA caxapa TIOf JIeWCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI, U3YYEHHE XUMHUYECKUX CBOWCTB pa3z0aBIEHHOM
CEpHOM KHUCIIOTHI, TPOBEJECHNE KAYECTBEHHOM pEakiuu Ha cyiabhaT-uOH U HabIoJIeHHe
pU3HaKa €€ MPOTeKaHUs, 03HaKOMJICHHE ¢ (U3UIECKUMH CBOMCTBaMU a30Ta, hocdopa u ux
COCIMHEHUN (BO3MOXXHO UCIOJIb30BAaHUE BHUJAEOMATEPHANIOB), OOpa3laMyd a30THBIX H
dochopHBIX ynoOpeHuid, MoJydeHHe, coOMpaHHWe, paclo3HABaHHE W H3YYCHHUE CBOWCTB
aMMUaka, IPOBEJICHNE KaYECTBEHHBIX PEaKIuii Ha MOH aMMOHUS U (ocdaT-UOH U U3yUEHUE
MIPU3HAKOB HX MPOTEKAHUS, B3aUMOJICMCTBUE KOHIECHTPUPOBAHHOW a30THOW KHCJIOTHI C
Menblo  (BO3MOXKHO  HCIOJIb30BAaHME  BHJIEOMATEPUANIOB),  HM3y4YEHHE  MOJeEjel
KPUCTAUNTMYECKUX PEmETOK anMasa, rpaduta, (QymiepeHa, 03HAKOMIICGHHE C TMPOIECCOM
a7IcOpOIMKM pacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTA3a,
MOJIy4eHHEe, COOMpaHne, pacrio3HaBaHUE U U3YYEHHE CBOWCTB YTJIEKHCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX pEaknuii Ha KapOOHAT W CHIMKAT-HOHBI W W3YYCHHE TMPU3HAKOB WX
MPOTEKAHMs, O3HAKOMJIEHHE C TMPOAYKIHUEH CUIUMKATHOW MPOMBIIIEHHOCTH, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxxHeillne HeMeTaulbl U UX COCTUHEHUS.

MeTausibl 4 UX COeINHEHUS

OOmasi XxapakTEepUCTUKA XUMHUYECKHUX DJIEMEHTOB — METAJUJIOB Ha OCHOBAHUM MX
nojioxkeHus B Ilepumoamueckor cucreme xumuueckux sneMeHToB [I. M. MenpaeneeBa u
ctpoenusi artomoB. CTpoeHue wmeTauioB. MeTanyeckass CBSI3b W MeTalUIM4ecKas
KPHUCTAJUIMYECKAsl PEIIETKA. DIICKTPOXUMHUYECKHUMN PSAJl HANIPSHKEHUN MeTauioB. Ousnueckre
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U XUMUYECKHE CBOICTBa MeTaioB. OO0mme crnocoObl mosnydeHus MetaioB. [lonstue o
KOPPO3UHU METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBsbl (CTalb, YyT'yH,
JTIOpAIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IlesouHbIE METAIUIBL: TTONOXKEHUE B [leproinueckor cCucTeMe XUMUYECKUX 3JIEMEHTOB
J. WU. MeHnneneeBa, CTpoeHHME HMX aTOMOB, HaxXxOXIeHUE B Impupoac. Dusuueckue u
XUMUYECKHE CBOMCTBa (Ha mpuMmepe Hatpus M Kanus). OKCUIIBI U TUAPOKCUIBI HATpUS U
kanus. [[pumMeHeHne meaoYHbIX METAIIIOB U UX COCTMHEHUM.

[Ilesi0o4HO3EMENBHBIE METANIBI MardHuid W KaJbLUM: IOoKeHue B llepuoguueckon
cucteMe xumuyeckux aneMeHToB J[. 1. MenaeneeBa, CTpoeHHME UX aTOMOB, HAXOXKICHHUE B
npupoje. Duznueckre 1 XMMUYECKUE CBOMCTBA MarHus 1 Kayiblus. Baxuenie coeIuHeHus
KaJblusl (OKCU, TUAPOKCH, cOJn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

AntoMuHuii: nonoxkeHue B llepuoauueckoi cucreme xumudeckux sneMmeHToB J[. U.
MenpeneeBa, CTpOCHUE aToMa, HaxoXaAeHUEe B mpupoae. PU3MYECKUE U XUMHYECKHUE
cBoMcTBa amroMuHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUIPOKCUIA ATIOMUHUSI.

Keneszo: nonoxenue B Ilepuommueckor cucreme XxuMudyeckux siemMeHToB [[. U.
MenpeneeBa, CTpOCHUE aToMa, HaxoXXjJeHHWe B mpupoae. PUNYECKUE U XUMHYECKHUE
cBoMcTBa kenesza. Oxcuawl, Tuapokcuasl u comu xkeneza (II) u xenesa (II), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuyeckuit IKCnepUMeHm:

O3HaKOMJIEHHE C Oo0pa3laMyd METaJUIOB M CIUIABOB, MX (DU3WYECKMMU CBOMCTBaMH,
U3YUYEHUE PE3yJIbTATOB KOPPO3UH METAIIIOB (BO3MOXKHO MCIIOJIb30BaHUE BUIECOMATEPUATIOB),
O0COOEHHOCTEW B3aMMOJICUCTBHS OKCHJa KalblMsg W HATpus C BOJON (BO3MOKHO
UCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB MKECTKOW BOABI, IpoIlecca
TOPEHHUsI Keje3a B KUCIOopoJe (BO3MOKHO HMCIOJIb30BAaHWE BUAEOMATEPHUAIOB), MPU3HAKOB
IIPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA NOHBI: MAarHusl, KJIbLUs, AIFOMUHUS, LINHKA, JKeJle3a
(IT) u xene3a (I1I1), meau (I1), HaOGMrOEHNE U OMUCAHUE MPOIECCOB OKPAITMBAHUS TIJIAMCHH
MOHAMU HAaTpus, Kajlud U KaIblUs (BO3MOXHO MCIOJIb30BAHUE BHUAEOMATEPHUAJIOB),
uccienoBanrue aM()OTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHUS U THAPOKCUIA ITMHKA, PEIICHHE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHeHre MeTajuibl U UX COCAUHECHUS.

XuMHS 4 OKpY KaoUias cpeaa

BemectBa u maTepuraiibl B TOBCEHEBHOM )KU3HU YEJIOBEKA. be3omacHoOe nenoib30BaHue
BEIIECTB M XMUMHUYECKUX peakuuid B ObITy. IlepBas momoimb mpu XUMHUYECKHUX O0KOTax U
OTPABJICHUSX.

XUMHUYECKOE  3arpsA3HEHHE  OKpyKawmoumed cpeapl  (mpenesibHas — JOMyCTUMast
KOHIIeHTpaius Beulects, Aanee — [[JIK). Poib XxuMuu B pelieHuu 3KOI0THUECKUX IPOOJIEM.

Xumuueckuit IKCnepumenm:

M3y4eHre 00pa3loB MaTepraioB (CTEKIIO, CIIJIaBbl METAJUIOB, MTOJIMMEPHBIC MATEPUAIIHI).
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Me:xknpeaMeTHbIe CBA3U

Peanuzarust MexXnpeIMETHBIX CBSA3EH MPHU N3YYEHUU XUMHUH B 9 KJTacce OCYIIECTBISIETCS
yepe3 HCIONb30BAHME Kak OOIIMX eCTECTBEHHO-HAYUHBIX TMOHSATHH, TaKk W TOHATHH,
SBIISOLIUXCA CUCTEMHBIMU JJIS1 OTJICIBHBIX MMPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OOmIue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAy4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpHUS,
aHanmu3, CHUHTE3, Kilaccu(uKamus, TMEePUOJUIHOCTh, HAONIONCHUE, OKCICPUMEHT,
MOJICTTUPOBaHNE, W3MEpPEHUE, MOJeNb, SBICHHE, MapHUKOBBIM d3(QeKT, TexHOoIorus,
MaTepHaIbL.

®duszuka: Marepus, aTroM, O3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWA, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJICKYJIa, DSJIEKTPUUECKUN 3apsjl, MPOBOJHHUKH, ITOTYIPOBOIHHUKH,
JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSTHUE BEIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTh, KpHCTaUIMYEeCKash PEmIETKa, CIUIaBbl, (DU3MUYECKUE BEITMYUHBI,
€IMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, TUTaHETHI, 3BE3/161, COHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, SIKOCUCTEMa, MUHEPATbHBIE YI00peHus,
MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TMOPOJAbI, IOJIE3HBIC
MCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.

3. HCHOJIb30BAHHME CPEJCTB OBYUEHUSI U BOCIIUTAHUSI
LIEHTPA OBPA30BAHUS ECTECTBEHHO-HAYYHOM U
TEXHOJOINYECKOM HATIPABJIEHHOCTEM «TOUKA POCTA»

B 00y4yenun xumuu 60JBII0E 3HAUEHUE UMEET IKCIIEPUMEHT.

OKCIEPUMEHT SIBJISIETCS. UCTOYHUKOM 3HAHUN M KPUTEPUEM KX HCTUHHOCTU B HayKe.
Konuenmus coBpeMeHHOro 00pa3oBaHUs MOAPA3yMEBAET, YTO B y4eOHOM DJKCIEPUMEHTE
BEAYIIYI0 pOJIb JOJDKEH 3aHSATh CaMOCTOATEIbHBIM HCCIEI0BATEIbCKUNA YUYCHUUYECKUN
AKCIEPUMEHT.

AHanuzupys pe3yJabTaThl MPOBEAEHHBIX OMBITOB, yUallluecs yOeKIaloTcsa B TOM, YTO TE
WJIA UHBIE TEOPETHYECKUE IMPEICTABICHUS COOTBETCTBYIOT WM MPOTUBOPEYAT PEATBHOCTH.
ToJIBKO OCYIIECTBIISII XUMHUYECKHM OSKCHEPUMEHT MOYKHO IPOBEPUTH JOCTOBEPHOCTH
MIPOTHO30B, CAECIAHHBIX HA OCHOBAHUHU TEOPHH.

B mpomecce skcnepuMeHTanbHON palbOThl ydaluecss MPUOOPETAOT OMBIT IMMO3HAHUS
PEANbHOCTH, SBISIOMUNACS BaXKHBIM 3TanioM (OPMUPOBAHMS Y HUX YOEKIEHUN, KOTOPHIE, B
CBOIO 0Y€EPENb, COCTABISAIOT OCHOBY HAYYHOT'O MUPOBO33PEHHS.

CoBpeMeHHbIE IKCIIEPUMEHTANIbHbIE UCCIEAOBAHUS 110 XUMHUU YK€ TPYAHO MPEICTABUTH
0e3 MCTOIB30BaHUs HE TOJBKO aHAJIOTOBBIX, HO M MU(POBBIX U3MEPUTEIHHBIX MPUOOPOB. B
pamMKax HaIMOHAJIBHOTO mMpoekTa «OO0pa3oBaHME» ATO CTAjJO0 BO3MOXKHBIM: BHEIPEHUE U
UCIIOJIb30BaHUE CPEACTB OOY4YEHHS M BOCHUTAHUS LIEHTpa OOpa3oBaHUsI €CTECTBEHHO-
HAyYHOM M TEXHOJOIMYECKON HampaBiieHHOCTEW «Touka pocTa) MO3BOJMUT KaYECTBEHHO
M3MEHUTH NMPOLECC 00YyUCHUSI XUMUHU.
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Hcnonb3oBaHue COBpEMEHHBIX MPUOOPOB U 000pyaoBaHus LieHTpa «Touka pocTtay npu
peanu3anuu JaHHOW 00pa30BaTEIbHON IPOrPAMMBI MTO3BOJISET CO3/1aTh YCIOBUSA:

® IS pacCUIMPEHUs COACPIKAHUS MIKOIBHOTO XUMHUYECKOT0 00pa30BaHus;

e IS TIOBBIIICHUS TO3HABATEIPHOW aKTUBHOCTH YYAIIIUXCS B €CTECTBEHHO-HAYYHOM
obnactu;

® I pa3BUTHS JIMYHOCTH YYAIlErocs B Mpoliecce 00yueHUs] XUMUH, €TO
criocoOHoCcTe|, HOPMUPOBAHMS U YAOBIETBOPEHUS COIUATBLHO 3HAYUMBIX
UHTEPECOB U MOTPEOHOCTE;

e s pabOTHI C OJapEHHBIMU IITKOJIBHUKAMU, OpTaHU3alluy UX Pa3BUTHSI B
pa3IMUYHBIX 00IaCTAX 00pa30BaTEIbHON, TBOPUECKON ACSITETLHOCTH.

3.1. Onwucanue npubOpoB U O0OOPYJAOBaHUS ILEHTpa OOpa30BaHUS E€CTECTBEHHO-
HAYYHOU M TEXHOJOTMYECKOW HaIpaBlieHHOCTEN «Touka pocra», UCHOJIB3YEMOI0 B paMKax
MpPernoiaBaHus Y4eOHOTO TIpeaMeTa « XUMHUs» JIs yJaruxces 8-9 kiaccos.

O6opynoBaHue BKJIOYaeT B ceOS COBpeMEHHBbIE M Kiaccuueckue mnpudopel. K
MOCJICTHUM OTHOCSTCS: MPUOOpP It AEMOHCTPAIIUU 3aBUCUMOCTU CKOPOCTH PEAKIUU OT
pa3IUYHBIX (AKTOPOB, aIIapaT I MPOBEACHUS XUMHUCCKHX PEAKIIUHA, TPUOOP JIJIs OTIBITOB
C DJIGKTPUYECKUM TOKOM, MpUOOp IJIsi M3Y4YEHHUS COCTaBa BO3JyXa M MHOTHE JIpyTHeE.
Lugposas  (komnwvromeprnas) nabopamopus (LIJl), npocpammno-annapamuuoiil
KOMNAEKC, 0amuuKkosas cucmema — KOMIUIEKT y4eOHOro o00opya0BaHUsI, BKIIOYAOITUI
U3MEPUTENbHbIN  ONOK, HWHTEepPeic KOTOpOro TO3BOJIIET OO0ecneunBaTh CBS3b C
NEPCOHATIBLHBIM KOMITBIOTEPOM, U HA0Op JATYMKOB, PETUCTPUPYIOLINX 3HAUCHUS PAa3IUYHBIX
(bU3UYECKUX BETUYUH.

Jlamyux memnepamypuvl n1amuHoO8vIli — MPOCTON U HANEKHBIA TATUUK, IPEJHA3ZHAYECH
JUIS U3MEPEHUS TEMIIEPATYPhI B BOJHBIX PACTBOPAX U B Fa30BBIX CpEAax.

Jlamuux memnepamypsl mepmonapHsiii - IpeIHA3HAYEH JJIs1 U3BMEPEHUS TEMIIEPATyp 110
900 °C. Hcnonws3yeTcs mpH BBINIOJIHEHUH PaOOT, CBSA3aHHBIX C U3MEPEHHUEM TEeMIEpaTyp
IJJAMEHH, TUIABJICHUS U PA3JI0KEHUS BEILIECTB.

Jlamuux onmuueckoti naomrocmu (KOJIOPUMETP) — MpPEeAHA3ZHAYEH MJISI M3MEPEHUS
ONTHYECKOMN IIOTHOCTH OKpaIICHHBIX pacTBOPOB (puc. 1). Micnonb3yeTcs Mpu U3y4eHUH TEM
«PactBopb», «CKOPOCTh XUMUYECKUX PEAKIUI», ONIPEICICHUN KOHIICHTPAIIMU OKPAaIIeHHBIX
MOHOB WJIM COCMHCHUM.

Jlamuux pH nipegHazHaveH ajig u3MepeHust Bogopoanoro nokasarens (pH). uanazon
m3Mmepennit pH ot 0—14. Mcnosb3yeTcs 1isi U3MEpEeHUs] BOJOPOJHOIO MOKa3aTelsl BOJIHBIX
PacTBOPOB B Pa3IMYHBIX UCCIEAOBAHUAX 00OBEKTOB OKPYKAIOIIEH CPE/IbI.
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Jamuux  2nexmponposoonocmu  TpeJHA3HAUYE€H Uil  U3MEpPEHUs  yAENIbHOU
AIEKTPONPOBOIHOCTHU KUJIKOCTEH, B TOM UKCII€ U BOJHBIX paCTBOPOB BemlecTB. [Ipumensercs
IpU  U3YYCHUU TEOPUU DJICKTPOJUTHUYECKON JUCCOIMAIMU, XapAKTEPUCTUK BOJHBIX
pPacTBOPOB.

ﬂamquk xnopud-umwe HCIOJIB3YCTCA AJIA KOJIUYCCTBCHHOI'O OIIPECACIICHUA COACPIKAHMA
HOHOB XJIOpa B BOAHBIX PACTBOpaAX, IOYBEC, IIPOAYKTAX ITUTAHUSI.

Jlamyux Humpam-uonoe NPEAHA3HAYEH JJI1 KOJUYECTBEHHOTO OINPEIEIICHNUS] HUTPATOB
B Pa3JIMYHBIX O0OBEKTaX OKPYKAIOIIEH Cpelbl: Bojie, OBOIIaX, PpyKTaxX, KOJOACHBIX U3IETUIX
uT. 1.

Muxkpockon yughposou npenHazHaueH sl U3y4eHUs: GOpMbI KPUCTAIIIOB U HAOIIOCHUS
3a pOCTOM KpPHCTAJIIOB.

Annapam 01 nposedenus xumuueckux peaxyuti (AIIXP) npenHazHavyeH AJs MOJTyYeHUS
U JIEMOHCTpAlLMH CBOMCTB TOKCUYHBIX IMAPOB U T'a30B. ANIApaT Yalle BCErO UCHOIb3YIOT IS
NOJIYYEHUSI U JIEMOHCTPALIMU CBOMCTB XJiopa, cepoBoaopoaa. AIIXP mMoxHO npuMeHsATh Ha
pa3HbIX dTanax 00y4yeHus — MpHU U3yYEHUU HOBOT'O MaTepuasa, MIOBTOPEHUH U 3aKPETUICHUH,
000011IeHNH U CHUCTEMAaTU3allK 3HaHUW ydamuxcs. B 3aBucumoctu ot nmpoduiis o0yqaeMsix,
Hejaed ypoka, YpPOBHS 3HAaHMS y4YalllMXCS BO3MOXKHBI Pa3jUYHbIE BApUAHTBHI MOCTAHOBKH
HKCIIEPUMEHTA U BIOOpa pearupyromux BeuecTs.

Ilpubop ona Odemoucmpayuu 3a8UCUMOCIU CKOPOCMU XUMUYECKUX peakyuti om
PA3IUUHBIX paKkmopos UCTIONB3YIOT P H3yuyeHUH TeMbl «CKOPOCTh XUMUYECKON PeakIlum
U TeT10Boro A dekra Xumudeckux peaknuii. [Ipudop 1aét BO3MOKHOCTH IKCIIEPUMEHTAIBLHO
UCCIICJIOBATh BIMSHUE HA CKOPOCTh XMMHUYECKHUX PEAKIUI CIeMYIOMHX (PAKTOPOB: IPHPOIBI
pearupyronmx BeecTB, KOHIICHTPAIINH PEarupyoiinX BEIeCTB, INTOMAIN IPaHUIIbI pa3iea
da3 B reTeporeHHbIX cUcTeMaxX (IMOBEPXHOCTH COMPUKOCHOBCHHS MEXKIY pearupyrONIHMH
BEIIECTBAMH ), TEMIIEPATYPhI, KaTalln3aTopa, MHTHOUTOpA.

Ilunemka-oozamop - TpUCTIOCOONEHUE, WCIOIB3yeMOEe B JlabopaTopuu  JJis
OTMEpHUBaHMs OMPENEAEHHOTO 00bEMA KUAKOCTU. bausa KomMOuHupoBaHHAs MpeJHA3HAYCHA
JUIsT HarpeBa CTEKISHHBIX M (apdOpoOBBIX COCYIOB, Korja TpeOyeTcs co3daThb BOKPYT
HarpeBaeMoro CcocyJla paBHOMEPHOE TEeMIIepaTypHOe Tiojie, W30eXaTh HCIOIb30BAHUS
OTKPBITOTO TUIAMEHH U PACKaJIEHHOM AIEKTpUUYECKOUN criupanu. Ilpubop onsa nonyyenus ra3oB
UCIIONb3YyeTCsl JUIsl MOJMY4YEHHs] HEeOONBIIMX KOJIMYECTB ra3oB: BOJOPOJA, KUCIOponaa (U3
MEPOKCHJIa BOJIOPO/Ia), YTIEKUCIIOro Tra3a.
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4. TEMATUYECKOE IINTAHUPOBAHUE

8 KIIACC
KonmnuectBo uacos CpencrBa
ONEeKTPOHHBIE
HanmenoBanue pa3nennos K I1 (umdpoBbie) 0bysenus 1
UM H b- aKTH-
Ne /i P ’ OHTPOI p P BOCIIMTaHUS
TEMBI TIPOTPaMMBbI Bcero HbIE YEeCKHe o0pazoBarebHbIC J—
TeH
TBI a00ThI €CypChl
pabo p pecyp o0pazoBaHus
«Touka pocray
Pa3nen 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHUS
Xumusi — BaxkHasi 00J1acTh bubnuotexa [JOK Jatuuk
11 €CTECTBO3HAHUS M IPAKTHIECKOM 5 2 https://m.edsoo0.ru/7f41 | temmeparypsl
NEeATENbHOCTH YeJI0BEKa 837c (TepMorIapHsIii),
JATYUK
TeMIepaTypbl
IIJIATUHOBBIM.
JlaTuuk 31ekTpo-
MIPOBOJIHOCTH,
bu6moreka [IOK .
nudpoBoit Mu-
1.2 BerectBa ¥ XMMHUYECKHE PEAKIHH 15 1 https://m.edsoo.ru/7f41 Kpockon
837¢c '
[Tpubop s
OTIBITOB C AJIEK-
TPUYECKUM TOKOM.
Becsl anekTpoH-
HBIE.
Wroro no pazneny 20

Pazgen 2. Baxkneiimme npeacTaBuTe 1M HEOPraHMYeCKNX BellecTB

19


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bubnmoreka [JOK [Tpubop mist
2.1 Bosnyx. Kucnopon. [Tousitie 06 okcumax 6 https://m.edsoo.ru/7f41 OTIpe/ICIICHUS CO-
837c cTaBa BO3/yXa.
bu6mmoreka [JOK
2.2 Bogopoa. [ToHsATHE 0 KHCIOTaX M COJISIX 8 https://m.edsoo.ru/7f41
837c
Hatunk
TEeMIIepaTypbl
IUIAaTHHOBBIH.
ndpoBoii
Bona. Pactoper. [lonstue 06 Bubmrorexa LIOK Em(}g;cxon
2.3 5 https://m.edsoo.ru/7f41 ’
OCHOBaHHUAX JIATYUK
837c y
ONTHYECKOM
IIJIOTHOCTH
(komopumeTp).
Hudposoii Mu-
KpPOCKOTI,
JIATYUK OITHYC-
CKOH IJIOTHOCTH.
Hatuuk pH
OCHOBHELE KIACCHL bu6mmoreka [JOK J103aTOp 00BEMaA
24 . 11 https://m.edsoo.ru/7f41 KUIKOCTH,
HEOPraHMYECKHX COCAMHECHUI
837c OropeTka,
JATYUK
TeMIepaTypbl
IUTaTHHOBBIN,
JIATYUK
JIaBIICHUS,
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MarHuTHas
MeIajKa.
Jaruuk xnopua-
HOHOB

Wroro mno paznery 30

Pazgen 3. llepnoauuecknii 3akon u [lepuoanyeckasi cucrema xumudeckux djementoB JI. U. MenaeneeBa. Ctpoenue

aToMOB. XMMHYecKas CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE Pe€aknuu

[Tepuonnueckuii 3akoH u [lepnoanueckas
3.1 cHCTeMa XUMHYECKHX dneMeHToB /. 1. 7
MenneneeBa. CTpoeHue atoma

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

837¢c

3.2 Xumnueckas cBA3b. OKUCINTENHHO- 8 1
' BOCCTAHOBUTEJIbHBIE PEAKIIMHI

bu6moreka [IOK
https://m.edsoo.ru/7f41

837c

JaTunk Temnepa-
TYpbI IUIATUHO-
BBIN, TAaTYNK TEM-
neparypbl TEPMO-
MapHBII

Hroro mo pazaeny 15

bu6moreka [IOK
https://m.edsoo.ru/7f41

837c

PeszepBHOE Bpems 3

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

837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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9 KJIACC

KomnnuectBo yacos

CpencrBa 00y4yeHus u

Ne HanmenoBanue pa3nenos u OnexTpoHHbIE (LU(POBHIE)
/1 | TEeM MPOrpaMMbl B Konrposbabie | Hpakruicckie 00pa3oBaTeIbHbIE PECYPCHI POCTIHTAMI HETIPA
porp cero paboThI paboThI P peeyp Oo0pazoBanus «Touka
pocTtay
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMH
[ToBTOpeHue u yriuyoneHue aTYUK TEMIIEPATyPhI
1.1 3HaHHfII) OCHOBHZIFX ya3)1en013 5 1 bubmorexa [IOK . ATUHOBEIN T
. TIJIATUHOBBIH
P https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca [Tpubop st -
OCHOBHBIE 3aKOHOMEPHOCTH JXOCTpalnn 3aBUCUMOCTH
XUMHUYECKUX peaKHI/Iﬁ CKOpPOCTH XUMHUYECKOU
1.2 4 Bubmorexa IIOK peaklumu OT yCIOBUU
https://m.edsoo.ru/7f41a636 TIATHHK EKTPO-
MIPOBOJIHOCTH, 103aTOP
DIEeKTPOIUTHYECKAS 06bEMa JKNAKOCTH, Ot
13 X ccKite 3 1 1 bubnuorexa [JOK peTka
. qucconuanusa. XUMUYECKU :
https://m.edsoo.ru/7f41a636
peakLuu B pacTBOPAX
Hroro mo pazneny 17
Pasznen 2. Hemerasibl 1 UX COeIUHEHUSHA
OO6mras xapakTepuCTUKa Anmnapat
o P P bubmuoreka [JOK par A
2.1 XUMHUYECKUX 3JIEMEHTOB 4 1 MPOBEICHUS XUMHUECKUX
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorexst nporeccoB (AITXP).
OO01mas xapakTepucTHKa JlaT4mK XTOpH- HOHOB.
29 XAMHUYECKUX DIIEMEHTOB 6 bubmuorexa [JOK Jarynk HUTpaT- HOHOB
' VIA-rpynmer. Cepa u e€ https://m.edsoo.ru/7f41a636
CO€IMHEHUS
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OO11as xapakTepuCTUKa [TpuGop amns noxydeHus
93 XUMHUYECKUX ATEeMEHTOB VA- 7 bubnmoreka [JOK ra3oB WJIU anmnapar
' rpynmsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636 Kumnma.
COEIMHEHUS JlaTunk
OOmiast xapakTepuCTHKa SJICKTPOIIPOBOIHOCTH.
24 XUMHUYECKUX BJIEMEHTOB 3 bubnuotexa [JOK Hatunk pH.
' IVA-rpymmet. Yriaepos u https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Hroro mo paznery 25
Pa3nen 3. Mera/ulbl M X COTMHEHHS
N bubnuotexa [JOK Jlatuuk 3mekTpo-
3.1 OOmre cBoOiicTBa METAILIO 4
IHE CBOMCTBA MCTAILIOB https://m.eds00.ru/7f41a636 TPOBOJHOCTH, MarHUTHAsI
3.2 Baxuelimme MeTamIbl U BX 16 bu6moreka [IOK MeIanka
' COCTMHEHNUS https://m.edsoo.ru/7f41a636 JlaT4nk naBieHus
Hroro mo pazaeny 20
Pa3nen 4. Xumusi 4 OKpy:Kawmias cpeaa
41 BemiecTBa n maTepuasl B 3 bubnuorexa [JOK
' YKM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME
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