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AJJAIITUPOBAHHASA PABOYASA TITPOI'PAMMA 110 XUMHUHU
IS 00YYAIOIINXCS € TSKEJIBIMH HAPYIIEHUSIMH Pevn
(BapuaHT 5.2)

HosicHuTebHASA 3aNMCKA

AnantupoBaHHas pabouas mporpamma it oOydatommxcsi ¢ THP mo mporpamme 5.2.
COCTaBJIeHa Ha OCHOBE CIEAYIOUIMX HOPMATHBHBIX JOKYMEHTOB, 00pa30BaTelIbHBIX MPOrpaMm
HOBOT'O TTOKOJICHHS U METOJANYECKHUX TTOCOOHIA:

1. ®denepanbHoro 3akoHa Poccuiickoit denepamuu ot 29 nekadbps 2012 r. Ne 273 — @3
«0O06 obpazoBanuu B Poccuiickoit deneparymy.

2.  @enepallbHOTO TOCYIAPCTBEHHOIO0 00Pa30BaTEIBHOIO CTaHAAPTa OCHOBHOT'O OOIIEro
obpazoBanus ot 17.12.2010 r. Ne1897 (c u3mMeHEHUAMH).

3. IloctanoBnenue I'maBHOTO rocynapcrBeHHoro canutapuoro Bpada P® or 10.07.2015
roga Ne 26 «O6 yrBepxkaenun CanlluH 2.4.2.3286-15 «CaHUTapHO-ITHAEMUOIOTHUECKUE
TpeOOBaHUSI K YCIOBUSIM M OpraHu3alliid OOy4YeHHs M BOCHUTAHHMS B OpraHU3alUfX,
OCYIIECTBISIIOIMX ~ O0pa30BaTENbHYIO JESATEIBHOCTh IO  aJalTHUPOBAHHBIM  OCHOBHBIM
0011e00pa3oBaTeIbHbIM MIPOTrPaMMaM JUIsl O0YYAIOUIUXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
37I0POBBSD» (C U3MEHEHUSAMH U JIOTIOJIHECHUSIMHU ).

4. ApantupoBaHHas OCHOBHasg oOpa3oBaTellbHasi MporpaMma OCHOBHOTO OOIIETo
obpazoBanus ¢ THP (Bapuant 5.2.) MAOY COII Ne 37 r. Tomcka.

5.  IIpukaz Munob6puayku Poccuu ot 31.12.2015 Ne 1577 «O BHeceHuu U3MEHEHHH B
benepanbHbII

rOCy/IapCTBEHHBIH 0Opa30BaTeNbHBIA CTaHAAPT OCHOBHOTO oOOIIero oOpa3oBaHUs,
YTBEPXKACHHBIN MprKazoM MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 17
nekabps 2010 r. Ne 1897» (3apeructpupoBano B Munrocte Poccun 02.02.2016 Ne 40937).

6. IlocranoBnenue [ 7aBHOrO TOCYJAapCTBEHHOTO CaHUTapHOrO Bpaya Poccuiickoit
Oenepanun ot 29 nexabdps 2010 r. Ne 189, B penakiuu M3menenuit Ne 1, yrB. [TocTanoBneHuEM
['maBHOTO rocynapcTBEHHOIO caHUTapHOro Bpaya Poccuiickoit @enepanuu ot 29.06.2011 Ne 85,
u3menenud Ne 2 yrtB. [locranoBnenwem [J1aBHOrO ToOCyIapCTBEHHOI'O CAaHUTApHOTO Bpaya
Poccwuiickoit @eneparuu ot 25.12.2013 Ne 72, nanee — CanlluH 2.4.2.2821-10.

7.  IlpumepHOif OCHOBHOH 00pa30BaTENbHOW MNPOrpaMMbl  OCHOBHOI'O  OOILEro
o0pa3oBaHMsl MO XHMMHH, OJOOpPEHHOW peleHueM @QenepaibHOT0 Y4eOHO-METOANYECKOTro
o0berHEeHHs 1o olmiemMy oOpa3oBaHHio (poTokon oT 8§ ampens 2015 r. Ne 1/15, Bxoaut B
CHEeIHaJIbHBIM TOCy/IapCTBEHHBIH PEECTp MPUMEPHBIX OCHOBHBIX 0Opa30BaTENIbHBIX IPOrpamw,
CalThI: http://www.edustandart.ru/utverzhdeny-primernye-osnovnye-obrazovatelnye-
programmy/ u http://edu.crowdexpert.ru/results-ooo

8. KoHuenuuum [yXOBHO-HPaBCTBEHHOTO Da3BUTHUS M  BOCIUTaHUS JIMYHOCTH
rpaxxaannHa Poceny;

7. ®enepanbHble TpeOOBaHUS K 00pa30BaTENbHBIM YUPEKICHUAM B YaCTH MUHUMAJIbHOMN
OCHAIIIEHHOCTH Yy4eOHOro mnpolecca U 000pYyJOBaHMSI YYEOHBIX IOMEIIEHUN (yTBEpHKIECHBI
nprka3zoM MunoOpHayku Poccun ot 4 okTs16pst 2010 1. Ne 986).

8. IIporpammbl Kypca reorpaduu K JMHUHM Y4eOHHKOB «Xumwusi» mon penakmueir O.C.
["abpuensn, N.I'. Octpoymos, C.A. Cnankos.

B cooTBercTBUM € 3TUMH JOKYMEHTaMH OOydYaroluecs JOJDKHBI OBJaleTh MpHEMaMH,
CBSI3aHHBIMU C OTIPE/ICIICHUEM TOHSITHIA: OTPAaHWYMBATH WX, OMHUCHIBATh, XapaKTepU30BATh U
cpaBHUBaTh. Tak Kak XMMHs — HayKa 3KCIIEpHUMEHTaJIbHAs, 00yJarourecs JTOJKHBI OBIA/IETh
TaKAMHU TIO3HABATEIBHBIMA YY€OHBIMH JCHCTBUSMH, KaK OSKCIIEPUMEHT, HaOII0/IeHHE,
U3MEpeHue, OIMHUCAHWEe, MOJeNUpOBaHME, T'MIIOTe3a, BBIBOJ. B mpolecce u3ydeHus Kypca y
obOyuaromuxcst ¢ THP mo BapmanTy 5.2. mpomoimkaroT (HOpMUpPOBAThCS YMEHHS CTaBHTH
BOTIPOCHI, OOBSCHATH, KIacCCU(PUIIPOBATh, CPABHUBATH, OMPEACIATh UCTOYHUKH HH(OpPMAIIHH,


http://www.edustandart.ru/utverzhdeny-primernye-osnovnye-obrazovatelnye-programmy/
http://www.edustandart.ru/utverzhdeny-primernye-osnovnye-obrazovatelnye-programmy/
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3

MoJIyyaTh M aHaJU3UpOBaTh €€, FOTOBUTh MH(MOPMAIMOHHBIM MPOIYKT, MPE3EHTOBaTh €ro U
BecTd Juckyccuto. (CremoBarenbHO, JACSATENbHOCTHBIM MOAXOA B  HM3YUYEHUM XHUMHUHU
CHOCOOCTBYIOT JOCTHKEHHUIO TUYHOCTHBIX, MMPEJAMETHBIX U METaIllpeIMETHBIX 00pa30BaTeNbHbIX
pE3yJIbTaTOB.

XAPAKTEPUCTHUKA JIETEN THP 5.2

Jletn ¢ HapyIICHUSIMU PEYEBOTO PA3BHUTHUS - 3TO 0CO0Asi KATETOPHsI IETeH ¢ OTKIIOHCHUSIMH
B PAa3BUTUH; y HUX COXPAHEH CIIyX W WHTEIUICKT, HO €CTh 3HAYMUTEIbHBIC HAPYIICHUS PEUU,
BJIHSIFOIIME HAa ()OPMHUPOBAHUE IPYTUX CTOPOH NICHXHUKH.

HemonHoniennast pedeBas JCSITENBHOCTh OTpakaercs Ha (QOPMHUPOBAHUU Y JieTei
CCHCOPHOM, HMHTEIUICKTyanbHOH W addekTuBHO-BONEBOI chep. OTMedaercss HEIOCTaTOYHAs
YCTOWYMBOCTh BHHUMAaHUs, OrPAaHUYCHHBIE BO3MOXXHOCTH €ro pacmpeaeneHus. llpu
OTHOCHUTEJIBHOW COXPAaHHOCTH CMBICIOBOM TaMATH y JeTed CHIKeHa BepOanbHas MNamsTh,
CTpagaeT MPOJAYKTHBHOCTh 3allOMHHAHUA. Y HambOoyee Cla0bIX JeTe HU3Kas MHECTHYeCKas
AKTUBHOCTh MOJKET COYETaThCs C 3aJCPKKOW B (OPMHPOBAHUU APYTUX ICUXHYECKUX
nporieccoB. CBs3b MEXKIY PEUEBBHIMH HAPYIICHHSMH M APYTHUMH CTOPOHAMH TICHXHYECKOTO
pa3BUTUS TMPOSABISAETCS TaKkKe B cCHeNU(PUUECKUX OCOOCHHOCTSX MblnuieHus. OOnanas
MOJTHOIICHHBIMH TIPEIITOCHUIKAMHE JIJIsI OBJIQJICHUST MBICIIUTEIBHBIMU OTICPAIlUSIMHU, TOCTYITHBIMU
UX BO3pacTy, JCTH OTCTAIOT B Pa3BUTUU CIIOBECHO-JIOTHYECKOTO MBIIUICHUS, C TPYIOM
OBJIA/ICBAIOT aHAIM30M W CHHTE30M, CpaBHEHHEM U 00o0OmieHneM. Y 4acTH AeTedl oTMedaeTrcs
COMaTHYECKasi OCJIa0JICHHOCTh M 3aMEJICHHOE Pa3BUTHE JIOKOMOTOPHBIX (DYHKIIUH; UM MIPHCYIIE
¥ HEKOTOPOE OTCTaBaHWE B PA3BUTHU JIBUTATEILHOUN cepsrl - mioxas KOOPAWHANNS JIBUKCHHUIM,
CHIDKEHHE CKOPOCTHU M JIOBKOCTH IIPH UX BBITIOJTHEHUH.

HauGonpimme TpyIHOCTH BBISBISIOTCS TIPHU BBITIOJIHEHUU JBHKCHHHA 110 CJIOBECHOM
UHCTPYKIIUU.

Yacto BcTpewaeTcs HEAOCTAaTOYHAs KOOPIWHAIUS JBYDKCHUN TAbIEB, KUCTH PYKH,
HEJIOPa3BUTUE MEJIKOW MOTOPHUKH.

Jletr ¢ pedeBBIMH HApPYIICHUSMH OOBIYHO MMEIOT ()YHKITMOHAJIBHBIC WIIM OPTaHUYCCKUE
OTKJIOHCHUS B COCTOSTHUH IIEHTPAJIbHOW HEPBHOM CUCTEMBI.

Hanndne opraHMYecKoro MOpaKeHUsT Mo3ra OO0YCJIOBIMBAaET TO, YTO 3THU JETH TIJIOXO
MEPEeHOCAT JXKapy, OyXOTy, €34y B TpaHCIOPTE, JOJTroe KayaHhe Ha KadelsX, HEePEeIKO OHU
JKQTYIOTCS HAa TOJIOBHBIE OOJIM, TOIIHOTY M TOJIOBOKPY)KCHHS. Y MHOTHUX W3 HUX BBISBISIOTCS
pa3jnuHble JBUTATENbHBIE HAPYIICHUS: HAPYIIEHUS DPABHOBECHsS, KOOPAMHALIUU IBUKCHHIA,
HeuPepEeHIINPOBAHHOCTD JIBIYKEHUH MAITBIIEB PYK U apTUKYIISIIIHOHHBIX JBYKCHUH.

Takue neTw OBICTPO MCTOIIAIOTCA M MPECHIMAIOTCS JIIOOBIM BUIOM JAESITENBHOCTH (T.€.
ObICTpO ycTaroT). OHM XapaKTEPU3YIOTCS Pa3IpaXKUTEIIbHOCTHIO, TTOBBIIIEHHON BO30YAMMOCTHIO,
JBUTATETTbHOM PAcCTOPMOKEHHOCTBIO, HE MOTYT CIIOKOMHO CHIIETh, TepeOAT 4TO-TO B pyKax,
0onTaroT HOramu U T.1. OHU AMOIMOHAIEHO HEYCTOWYHMBEI, HACTPOCHHUE OBICTPO MEHSIETCS.

Hepenko BO3HHMKAIOT paccTpoiicTBa HACTPOCHUS C MPOSIBJICHUEM arpecCcui, HaBSI3UHBOCTH,
OecrokoicTBa. 3HAUUTETHFHO PEKE Y HUX HAOJI0Ial0TCs 3aTOPMOKEHHOCTD U BSUIOCTh. DTH JIETH
JIOBOJIBHO OBICTPO YTOMIISIOTCS, MPUYEM 5TO yTOMIIGHHWE HAKaINIUBAaeTCs B TEUYCHHE OHSA K
BEYEpYy, a TAK)KE K KOHIYy HEJelu. Y TOMJIICHHE CKa3bIBaeTcs Ha OOIIeM MOBEACHNN pebeHka, Ha
€ro CaMOYyBCTBHH. JTO MOXKET MPOSBISATHCS B YCHUJIICHHH TOJIOBHBIX OOJIeH, pacCTpOICTBE CHa,
BSUIOCTH JIN0O, HAMPOTHB, TOBBINICHHOW JIBUTATEIHHOW AKTUBHOCTH. TakWM JETSIM TPYIHO
COXPaHITh YCHIYMBOCTb, PaOOTOCIIOCOOHOCTh ¥ TMPOU3BOJILHOE BHHMAaHHE Ha MPOTSKEHUU
BCero ypoka. VX paBurarenpHas pacTOPMOKEHHOCTh MOXKET BBIPAXAThCS B TOM, YTO OHH
MPOSIBIISIIOT IBUTATENbHOE OECIIOKOWCTBO, CUAS HA YPOKE, BCTAIOT, XOJAT MO KJIACCy, BHIOETaroT
B KOPHJIOp BO BpeMs ypoOKa.

Ha mnepemene netu wu3nuirHe BO3OYAMMBI, HE pearHpyrOT HAa 3aMeyaHUs, a TOCTe
MIEPEMEHBI C TPYIOM COCPEIOTAUYNBAIOTCS HA YPOKE.
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Kak mnpaBuno, y Takux JOeTed OTMEYaloTCsd HEyCTOMYMBOCTH BHUMAaHUSA M IIaMSATH,
0COOEHHO peueBOi, HU3KUH YpOBEHb NMOHMMAHUS CIOBECHBIX WHCTPYKIMHA, HEIOCTaTOYHOCTh
perynupyomeil GyHKIUM peud, HU3KUH ypOBEHb KOHTPOJIS 32 COOCTBEHHOW AEATENbHOCTBIO,
HapyIICHUE T03HABATEIILHON JeSITeIbHOCTH, HU3Kask YMCTBEHHAs! pab0OTOCIIOCOOHOCTb.

[Icuxmyeckoe cOCTOSHUE 3TUX JIeTeH HEyCTOWYMBO, B CBA3U C YEM UX PabOTOCIOCOOHOCTh
pe3Ko MeHsieTcs. B mepuoa nmcmxocoMaTHyecKoro OJaronoixydus Takue JE€TH MOTYT JTOCTUTaTh
JIOBOJIBHO BBICOKHX PE3yJIbTaTOB B yueoe.

Jletn ¢ pyHKIIMOHATBHBIMH OTKJIOHEHUsIMHU B cocTosiHuK LIHC sMonmoHanbHO peakTHBHBI,
JIETKO JAKT HEBPOTHYECKHE PEaKLUU U JAKE PACCTPOMCTBA B OTBET HA 3aME4yaHUE, IUIOXYHO
OTMETKY, HEYBAXHUTEJIbHOE OTHOLIEHUE CO CTOPOHBI yuuTelsd U jAered. VX moBeneHUe MOXKET
XapaKTepu30BaThCs HEraTUBU3MOM, MOBBILIEHHON BO30YIUMOCTBIO, arpeccueil Miu, HalpoTHB,
NOBBILIEHHONW 3aCTEHYMBOCTBIO, HEPELIUTENBHOCTBIO, IYIJIMBOCTbIO. Bce 310 B 1emom
CBUJIETEJILCTBYET 00 0COOOM COCTOSIHUM LIEHTPaJIbHOW HEPBHOM CHCTEMBI AeTel, CTpaJaroliux
pPEYEBBIMH PACCTPOMCTBAMHU.

Y gerell ¢ TKENBIMH PEYEBBIMH PACCTPOMCTBAMU OTMEYAIOTCA OTKIOHEHHS B
OMOIIMOHAIBHO-BOJIEBO  cepe. KM mpuCymd HECTOMKOCTh HWHTEPECOB, IOHFKCHHAs
HaOJII01aTeIbHOCTD, CHIDKEHHAsi MOTUBALIMS, HETATUBU3M, HEYBEPEHHOCTh B ce0e, IMOBBIIICHHAs
pa3apakUTENbHOCTD, arPECCUBHOCTH, OOMIYUBOCTD, TPYTHOCTH B OOIIEHUH C OKPYKAIOIIUMH, B
HaJIA)KUBAaHUU KOHTAKTOB CO CBOUMU CBEPCTHHUKAMHM.

OcobOyto rpymiy Jered C HapyIICHUSIMH pPEYH COCTaBISIOT JETH C 3auKaHUEM,
puHonanuen, guconuei. Ilpm Bcem  pa3HOOOpa3uM  MATOJIOTMYECKMX  MPOSBICHHUN
(CyIOpO’KHOCTP B MpOIECCE PEYEeBOr0 aKTa Npu  3auKaHUHM, TpyOble HapyIICHUS
3BYKOIIPOU3HOIIEHUS U HEC(POPMUPOBAHHOCTh (POHEMATUYECKOTO BOCHPUATHUS MPH PUHOJIAIHH,
HapyImIeHWsT KadecTBa Trojioca TMpH AUC(HOHUHM) CYIIECTBYET psija  OOMMX ICHUXOJIOTO-
[EeIarOrMYeckuX OCOOEHHOCTEHM, XapakTepU3yloIUMX JTHX JAeTeil. OTo mpexae Bcero
JUYHOCTHBIE HapylleHus - (QUKCUPOBAHHOCTb Ha JAe(exkTe, TPYJHOCTU BepOaIbHOU
KOMMYHHKAIIMM, PEYEBON U NOBEACHUECKUN HEraTUBU3M, YCIOXHAIOIIUE CTPYKTYpPY PEYEBBIX
pPaccTpoOICTB U BeAyIIME K TPYIHOCTSIM COLIMAJIbHON ajantanuu. B mKkoapHOM BO3pacTe y 3THX
JeTeil OTMEYaloTCs CBOeoOpa3Has CTPYKTypa CBSI3HOTO BBICKA3bIBaHMSA, CHIDKAIOLIAs €ro
MH(OPMATUBHOCTb, YCTOHYMBBIE CHEUMPHUUECKHE OIIMOKM TNpU NHUCbME; YCHIMBAIOTCS
HapyILIEHHs B YMOLIMOHAIBHO-BOJIEBOH cepe.

Y gereil ¢ pedyeBbIMM HAPYIICHHUSMH OTMEYAKOTCS TAaKKe TPYIHOCTH IOJHOLICHHOW
KOMMYHHUKaTUBHON  JIESATEIBbHOCTH, (OPMUPOBAHMS CaMOPETYSIMMM U CaMOKOHTPOJIA,
pa3HooOpa3Hble HEAOCTAaTKU MO3HABATENIbHOM /EATENbHOCTH U MOTOPUKH, a TaKXKe HapylIEeHUs
HMOIMOHAIbHO-BOJIEBOM C(ephbl.

Hensamu peasuszauuu o0pa3oBaTeIbHON aJaNTHPOBAHHOM NPOrPaMMBbI SIBJISIIOTCH:

* JOCTH)KCHHE BBITYCKHUKAMHU IIJIAHUPYEMBIX DPE3YyJbTaTOB: 3HAHWI, YMEHUH, HaBBIKOB,
KOMIETEHIIMH ¥ KOMIIETEHTHOCTEH,  ONpEeIeNsieMbIX  JIMYHOCTHBIMHM,  CEMEWHBIMHU,
OOIIECTBEHHBIMH, TOCYAAPCTBEHHBIMU MMOTPEOHOCTAMH M BO3MOYKHOCTSIMH OOYyYaroIerocs
CPEIHEro HIKOJILHOTO BO3pAcTa, MHIUBUIYaTbHBIMU OCOOEHHOCTSAMHU €T0 PA3BUTHUS U COCTOSHUS
3/10pOBbB;

* CTAaHOBJICHHE U Pa3BUTHUE JIMYHOCTU 00YyYaroIIerocs B €¢ caMOOBITHOCTH, YHUKAJIbHOCTH,
HEMOBTOPUMOCTH. JIOCTHI)KEHHME TMOCTaBJIECHHBIX IeJed Mpu pa3paboTke U peanu3alnuu
00pa3zoBaTenbHON OpraHU3aIMe OCHOBHOW 00pa30BaTEIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHUs NMPeTyCMaTPUBAET pEIIEHUE CIETYIOIUX OCHOBHBIX 3a/1au:

* o0ecrieueHHEe COOTBETCTBUS OCHOBHOW 00pa30BaTENbHOM MpPOrpaMMbl TpeOOBAHUSIM
®denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENbHOTO  CTAHAApPTa OCHOBHOTO  OOIIEro
obpazosanus (PI'OC O00);

+ obecrieueHue MPEEeMCTBEHHOCTH HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeIHEro
obmero oopa3oBaHus;
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* o0ecreyeHue JOCTYITHOCTH TOJIYYeHHS Ka4€CTBEHHOT'0 OCHOBHOTO 00IIIeTo 00pa3oBaHus,
JOCTIIKEHHUE TUIAHUPYEMBIX PEe3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa30BaTENLHON MPOTpamMMbl
OCHOBHOTO 0011ero o0pa3oBaHusl BCeMH OOYYaIOIUMUCS, B TOM UYHWCJE JEThbMHU-UHBAIUIAMU U
nereMu ¢ OB3;

* yCTaHOBJICHHE TPeOOBaHUI K BOCHUTAHHIO U COLIMATU3ALUUU O0YyJaroMMXCs Kak 4acTu
00pa30BaTeNbHOI MPOrpaMMbl U COOTBETCTBYIOIIEMY YCHUJIEHUIO BOCIIMTATEIBHOTO IMOTEHIIMAIIA
IKOJIBI, o0ecreveHnIo MHAUBUAYAIN3UPOBAHHOTO IICUXO0JIOTO-TI€AATOTUYECKOTO
COMPOBOXKACHHS KaXJIoro oOydaromierocs, ¢opMupoBaHuio oOpa3oBaTenpHOr0 0Oasuca,
OCHOBAaHHOTO HE TOJbKO Ha 3HAHUAX, HO U Ha COOTBETCTBYIOIIEM KYJIbTYPHOM YPOBHE Pa3BUTH
JMYHOCTH, CO3JaHUI0 HEOOXOAUMBIX YCIOBHI /IS €€ caMopeaIn3aluy;

* obecrieueHue >PPEKTUBHOTO COYETAHMSI YPOUHBIX M BHEYPOUHBIX (POPM OpraHHU3aINH
y4eOHBIX 3aHSATHH, B3aMMOACWUCTBUS BCEX YYAaCTHHKOB OO0pa30BaTEIbHBIX OTHOILICHHIA;
B3aMMOJIeicTBIE 00pa30BaTEIbHON OpTraHU3aliy MPU peau3alid OCHOBHOM 00pa3oBaTelbHON
IporpaMMbl € COIMATBHBIMU TIAPTHEPAMU; * BBISIBICHHE W Pa3BUTHE CIOCOOHOCTEH
00ydJaronmxcs, B TOM 4UCJe JeTei, MPOSBUBIINX BbLIArONIMECs criocoOHoctH, nereit ¢ OB3 u
WHBAJIHMJIOB, UX MHTEPECOB YePe3 CUCTEMY KIIyOOB, CEKIIHHA, CTYyIUH U KPYKKOB, OOIIECTBEHHO
MOJIC3HYIO JIESTEILHOCTh, B TOM YHCJIE C HCIOJIB30BaHHEM BO3MOXKHOCTEH 00pa3oBaTelbHBIX
OpraHu3anuil 10NOJIHUTEILHOTO 00pa30BaHus;

* OpraHu3alMi0 UHTEIUICKTYalbHBIX U TBOPYECKUX COPEBHOBAHHI, HAYYHOTEXHHUYECKOTO
TBOPYECTBA, IPOEKTHON M YI€OHO-HCCIEI0BATEIHCKON ICATEIIHOCTH;

* ydactue oOydaroluXcs, UX pOJAUTeNel (3aKOHHBIX MPEICTaBUTENEH), MeAarorndyeckux
pabOTHUKOB M OOIICCTBEHHOCTH B TIPOCKTUPOBAHUYU U PA3BUTHH BHYTPHUIIKOJILHOW COLMATHHON
Cpe/Ibl, HIKOJILHOTO YKJIa/a;

* BKJIIOYEHHME OOydarolMXCsi B MPOLIECCHl MO3HAHUSA W NPeoOpa3oBaHUSl BHEIIKOJIbHOU
COLIMANILHOM Cpenbl (HAceNeHHOro IIyHKTa, pailoHa, ropojaa) nAns MNPUOOPETEHHs OIbITa
pEATBHOTO yNPABJIEHUS U ICHCTBHUS;

* COlMalbHOE U Y4YeOHO-HCCIEAOBATENbCKOE MPOCKTUPOBAHUE, MpOodeccuOHANIbHAS
OpHUEHTAIMs 00y4JarolUXCsl MPU MOJIEPHKKE ME1aroros, MCUXO0JIOTOB, COLMAIBHBIX M1€Jaroros,
COTPYIHUYECTBO ¢ 0a30BbIMU  MPEANPUATUSIMHU, YUPESKICHUSAMHU MNPOPEeCcCHOHAIBHOTO
o0Opa3oBaHus, IIEHTPaMH MPOoGHeCcCHOHATHHON padOTHI;

* COXpaHEHHUE U YKpeIUleHHe (PU3NYEeCKOro, MCUXOIOTHUECKOTO U COLUAIBLHOTO 30POBbS
oOyyJaronuxcsi, ooecrnedeHue ux 0e30MacHOCTH.

Koppekunonnsblie 3agaum:

* (opMupoBaTh TMO3HABATCIILHBIC WHTEPECHl JTAHHOW TPYNIBI IIKOJFHUKOB M UX
camo00pa3zoBaTeIbHbIC HABBIKH;

* CO3/aTh YCJOBMS JJI Pa3BUTHS y4allerocsi B CBOEM IEPCOHAILHOM TEMIIE, UCXOMS U3
ero o0pa3oBaTeIbHbIX CIOCOOHOCTEH U MHTEPECOB;

* pa3BUTh MBIIUICHUE, IaMITh, BHHMAaHWE, BOCIPHUSATHE UYEpPe3 WHIAUBHUIYATbHBIN
pa3aTovYHbI MaTepuan,

* IIOMOYb HIKOJBbHUKAM MpPHOOpEecTH (IIOCTUTHYTH) YpPOBHS  OOpPa30BAHHOCTH,
COOTBETCTBYIOIIETO €r0 JIMYHOMY TMOTEHIMaTy U  00eCledyHBarollero BO3MOKHOCTh
MIPOJIOJDKEHMS 00pa30BaHus U JAIbHEHIIIETO pa3BUTHS,

* Hay4uTh OOIIUM NPHUHIIUIIAM TOCTAHOBKM U PEIIEHUS MO3HABATENbHBIX MPOOIEeM:
aHAJIN3Y LeJed U pe3ysbTaTOB; BBISBICHUIO OOIIETO U Pa3jIMYHOr0; BBISBICHUIO MPEANOCHUIOK
(T.e. aHaNU3 yCIOBUi1, 000CHOBAHME, BHISIBJICHUE MTPUYUKH).

Hasa  odyyarwmmxes ¢ THP  xapakrepusl  ciaeaywimme  crnenuduyeckue
o0pa3oBaTe/ibHbIC TOTPEOHOCTH:

- BBIABJICHHE B MAaKCUMAJIbHO PAaHHEM IEpPHOJC OOYYCHHS JeTed TPyIIbl pucka (IpH
HEOOXOJUMOCTH COBMECTHO CO CHEIUAINCTAMU MEAWIIMHCKOTO MpOoQMiIs) U Ha3HAuYCHUE
JIOTOTIEIMYECKON MOMOIIM Ha 3Tane OOHAapy)KEHHUs MEPBBIX MPU3HAKOB OTKJIOHEHHS] PEYeBOIO
pa3BHUTHS,



- CO3JAaHHE YCIOBHUH, HOPMAIU3YIOUINX/KOMIEHCUPYIOIIUX COCTOSHUE  BBICHIMX
NCUXUYECKUX (YHKUMH, aHaIM3aTOPHOW, aHAIUTHUKO-CHHTETUYECKOH M  pEeryisaTopHOU
JeSITeIbHOCTH Ha OCHOBE 00ecreueHHs] KOMILIEKCHOTO MOIX0/a MPU U3yYEeHUH 00Y4aroLIuXcs ¢
pEYEBBIMU HAPYLIEHUSIMU U KOPPEKIIUH 3TUX HAPYLICHU;

- BO3MOJKHOCTb aJIaliTallid OCHOBHOHM 00111€00pa30BaTeIbHON NPOrpaMMBbl IIPU U3Y4EHUHU
COJIepKaHUsl YU4EOHBIX MPEIMETOB MO0 BCEM MPEAMETHBIM O0JIACTSAM C y4ETOM HEOOXOAUMOCTH
KOPPEKLIMHA pPEYEBBIX HAPYIICHUH M ONTUMHU3alUU KOMMYHUKATHBHBIX HABBIKOB y4YalIUXCs; -
ru0Koe BapbHpOBAaHUE OpraHU3alMM Ipolecca OOYy4eHHUs MyTEM pACHIMPEHHS/COKPALICHUS
COJepKAHUS OTHENbHBIX IMPEIMETHbIX 00]acTeil, N3MEHEHHUs KOJIMYecTBa Y4eOHBIX 4acoB U
UCIIOJIB30BAaHUs COOTBETCTBYIOLIUX METOIUK U TEXHOJIOTUH;

- UHAUBUAYaAJIbHBIA TeMI OOy4eHUs U MPOJBUKEHUS B 00pa30BaTEIbHOM IPOCTPAHCTBE
JUTSL pa3HbIX Kareropuii ooyvarommxcs ¢ THP;

- TIOCTOSHHBII MOHHUTOPHUHI pe3yJbTaTUBHOCTH O0Opa3oBaHus U CHOPMHPOBAHHOCTHU
COLIMAJIbHOW KOMIETEHIIMHU O0y4arolUXCsl, YPOBHS U AUHAMUKHU Pa3BUTHUS PEUYEBBIX IPOLIECCOB,
UCXO0JA U3 MEXaHU3Ma peueBoro Aedexra;

- IPUMEHEHHUE CIEHUAIbHBIX METOJOB, NPUEMOB U CPEACTB OOy4YeHHUS, B TOM 4YHUCIIE
CHELUATU3UPOBAHHBIX KOMIIBIOTEPHBIX TEXHOJOIUH, AWAAKTUYECKHX NOCOOMH, BH3yallbHBIX
CPEICTB, 00ECIIEUNBAIOLINX PEATU3ALUI0 «OOXOIHBIX MYyTEi» KOPPEKLMOHHOIO BO3AEUCTBUS Ha
peUeBbIE MPOLIECCHI, OBBIMIAIIIUX KOHTPOJIb 33 YCTHON U TMCbMEHHOM PEYblo;

- TpoQHIAKTHKA W KOPPEKIHUS COLMOKYIBTYPHOW M IIKOJIBHOHM Je3alanTalud IyTeM
MaKCHUMAaJIbHOIO pacUIMpeHHsl 00pa3oBaTEIbHOIO IPOCTPAHCTBA, YBEJIUYEHUS COLMAIBHBIX
KOHTaKTOB; OOy4eHUs YMEHHUIO BbIOMPATh M NPUMEHATH aJE€KBATHbIE KOMMYHUKATHBHbIE
CTpaTeruy , TAKTUKH;

- IICUXOJIOTO-II€JarOTHYECKOE COIIPOBOXKIEHUE CEMBH C LIEIIbIO €€ AKTUBHOI'O BKIIOYCHMUSI B
KOPPEKIIMOHHO-Pa3BUBAIOILYI0 paboTy ¢ peOEHKOM; OpraHu3alysl MapTHEPCKUX OTHOLIEHUN C
POIUTEIISIMH.

HNuauBuayanbHbie 0co0ble 00pa3oBaTe/bHbIE OTPEOHOCTH:

. Ocobast hopma opraHuzanuy arrecTanud (B MaJOH TPYIIe, WHINBUAYAIBHO) C
y4eToM O0COOBIX 00pa3oBaTENbHBIX IMOTPEOHOCTEH W WHAMBHIYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs;

. [TpuBbIYHast OOCTaHOBKA B KJIaccCe;

o AnantupoBaHHe MHCTPYKIMU C YYETHOM OCOOBIX 00pa30BaTeNIbHBIX MOTpeOHOCTEN
U UHAMBUIYAIBHBIX  TpyAHOCcTeH  oOydarommxcs  (ympoiieHue  (OpMYyIHpPOBOK IO
rpaMMaTH4ecKOMY M  CEeMaHTHUYeCKOMYy OGoOpMieHHMIO (YHOpPOIIEHHE MHOTI'03BEHbEBOM
UHCTPYKLIMU IIOCPEICTBOM JICNIEHUSI €€ Ha KOPOTKHE CMBICIOBBIE €MHHUIIBI, 3aJaroliye
MOSTAITHOCTD BBITIOJHEHUS 3aJaHMs, JOMOJHHUTEIHHOE MPOUYTCHHE MEeNaroroM MHCbMEHHOU
MHCTPYKILIUHU BCIYX B MEJUIEHHOM T€MII€ C YeTKHMMHU CMBICIIOBBIMHU aKI[EHTaMH);

o AnanTupoBaHUE TEKCTA 33JJaHUS C YIETOM 0COObIX 00pa30BaTENIbHBIX TOTPEOHOCTEHN
U WHIUBUAYAITBHBIX TPYAHOCTEH oOOydarommxcst (KpyNmHBIH MpUQT, YETKOe OTrpaHHuYCHHE
OJIHOTO 33/IaHUsl OT JPYyroro, ympolueHue (HopMyIMPOBOK 3aJaHUs 1O IPaMMaTHYECKOMY MU
CEMaHTUYECKOMY O(POPMIICHHIO);

o [Ipu  HeoOxomumocTH  mpepocTaBieHue  AU(QepeHIUpPOBaHHOW  MOMOIIU
cTUMyIupytomel (ono0peHre, 3MOIMOHAIbHAS MOJAEp)KKa), OpraHu3yloulel (IpuUBIcUECHUE
BHUMAaHHS, KOHIIEHTPUPOBAHHWE Ha BBHIMOJHEHHE DPAa0OTHI, HAMIOMHHAHHE O HEOOXOIMMOCTH
CaMONPOBEPKH), HAMIPABIISAIOIIEH (TTOBTOPHOE pa3bsICHEHNE MHCTPYKIMU K 33JJaHUIO);

. VYBennueHrne BpEMEHHN Ha BBIITOJIHEHUE 3aJaHUI

. Bo3moxxHOCTE opranuzanuu Kopotkoro nepepsiBa (10-15 MuH.) npu HapacTaHUH B
MOBE/IEHNN peOeHKa MPOSBICHUIN YTOMIICHHS, UCTOILEHUS

o HckmroueHre HETraTUBHBIX PEAKLUl CO CTOPOHBI II€Aarora, HEAOIMYCTUMOCTb

CHTyaHHﬁ, MNPpUBOAAIINX K SMOIIHOHAJIIbLHOMY TPaBMHUPOBAHHUIO pe6eHKa.



B ocHOBY Kypca MOJI0KeHbI CIeYIOIUE HIeH:

° MaTepHaIbHOE €TUHCTBO U B3aUMOCBSI3b OOBEKTOB U SBJIICHUN MTPUPO/IBI;

° BEIyIIasi POJIb TEOPETHYECKUX 3HAHUK JUIsi OOBSCHEHHUS W IPOTHO3UPOBAHUS
XUMUYECKHX SBJICHUM, OIICHKH UX ITPAKTUYECKON 3HAYNMOCTH;

° B3aMIMOCBSI3b KAaYECTBEHHONH M KOJMYECTBEHHOW CTOPOH XUMHUYECKHX OOBEKTOB
MaTepuaIbHOTO MUDPA;

° pPa3BUTHE XMMHYECKOW HAYKH M MPOU3BOJICTBO XMMHYECKUX BEIICCTB U MaTEPHAIIOB
JUTSL yIOBJIETBOPEHHSI HACYITHBIX MOTPEOHOCTEH YelloBeKa M OOIIeCTBa, PEHICHUS TI00ATbHBIX
po0JIeM COBPEMEHHOCTH;

° TEHETUYECKas CBSI3b MEXK/y BEIICCTBAMHU.

OTH uAeu pean3ylTcs B Kypce€ XHUMHUM OCHOBHOW IIKOJBI TYTEM JOCTHXKEHUS
CIEAYIOUIUX LeJIei:

. Dopmuposanue y y4aliuxcsi XMUMUYECKOW KAPTUHBI MUPA, KAK OPraHUYECKON 4acTh
€ro LEJOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI.
. Pazeumue T103HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH ydJaluxcsi B Mpollecce W3Y4YeHHUs WMU XHMHUYECKOM Hayku M e€ BKJIana B
COBPEMEHHBI HAYYHO-TEXHHUYECKHH mporpecc; (OpMUPOBAHHE BAKHEHIINX JIOTHUECKUX
orepanuil MbIIUICHUS (aHaIM3, CHHTE3, 0000IIEHWE, KOHKPETH3allus, CpaBHEHHE U [Ip.) B
MPOLECCE MO3HAHUSI CUCTEMBI BaKHEUIINX MOHATHI, 3aKOHOB M TEOPUI O COCTaBE, CTPOCHUU U
CBOMCTBAaX XMMUYECKUX BEIIECTB.

. Bocnumanue yO0exnaEHHOCTH B TOM, UYTO NPUMEHEHHUE IOJTYYCHHBIX 3HAHUU U
YMEHHH 1O XUMHUHU SIBISETCS OOBEKTUBHON HEOOXOOUMOCThIO sl Oe3omacHOi paboThl ¢
BEIIIECTBAMH M MaTe€prajaMu B ObITY U Ha IPOU3BOJICTBE.

. IlIpoekmupoeanue u peanuzayus BbITIYCKHUKAMH OCHOBHOW IIKOJbl JIMYHOU
00pa30oBaTeNbHON TpaeKTOpHH: BBIOOp Mpodwiiss OOydeHHWS B CTapiied IIKOJIEe WU
poecCHOHANBEHOTO 00Pa30BaTENBHOIO YUPEKICHUSI.

. Osgnaodenue KI04uesvimu KOMNnemeHyuAMu: yueOHO-TI03HABATEIbHBIMH,
nH(OPMaLMOHHBIMU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATUBHBIMHU.

MeToauyeckue 0COOEHHOCTH Kypca

[IpennaraemMplii Kypc OTAMYAeTCsl OT JPYTrUX KYpCOB XHMHMH JJii OCHOBHOM IIKOJIBI,
BKIIIOYEHHBIX B DenepanbHbli TEpeueHb YUYEOHUKOB, HAJIMYHUEM BaKHBIX MeETOAUYECKHX
0COOCHHOCTEH.

1. Bo3moorcnocmo 6onee pannezo uzyuyeHus Xumuu ¢ OCHOGHOU UIKOJIe NOCPEOCHIEOM
66€0eHUA NPONEOesMUUecKozo Kypca 6 7-om Kaacce.

BBenenue 3Toro nponeaeBTHYECKOro Kypca no3BOJINT:

o YMEHBUINTh HMHTEHCHBHOCTb MPOXOXKICHUS Y4eOHOro MaTepuana Kypca XHMUHU
OCHOBHOM IIKOJIBI [0 OTHOILIEHUIO K y4eOHOMY BPEMEHH;

o JOOUTHCS BO3MOXKHOCTH 00Jiee BHUMATEIbHO U3yyaTh MaTepuai Kypca, Tak Kak eCcTh
BpeMsl 1151 OTpaOOTKU M KOPPEKIUH 3HAHUM ydaliuxcs;

o (dbopMHpOBaTh YCTOWYMBBIH MO3HABATEIbHBINA HHTEPEC K MPEAMETY;

o 3 GEKTUBHO pa3BUBATh HE TOJBKO MpPEIMETHbIE, HO M MeTalpeJAMETHbIe 3HaHu,
YMEHMSI U HAaBBIKH, a TAK)KE JIMYHOCTHBIE KaUE€CTBA yUaIIUXCS;

o UHTETPUPOBATh XMMHIO B  CHCTEMY €CTECTBEHHO-HAayUHbIX 3HAHMH  JUIS
dbopMUpOBaHHS XMMHMYECKOM KapTUHBI MHpa KaK COCTaBHOM YAacTH €CTECTBEHHO-HAy4HOM
KapTHHBI.

2. Coodepotcanue u Memoowvl U3YUEHUS NPedazaemozo Kypca XumMuu 011 OCHOBHOU
WIKONbL  Omeeuarom CcmpyKmypHo-0eamenpbHocmuomy nooxody. OHu pazpaboTaHbl B
COOTBETCTBUM C TEOpPHEW MO3TanmHOro (OpMUPOBAHMSI YMCTBEHHBIX AEHCTBUMN, MPEIJIOKEHHON
oreuecTBeHHBIM nicuxosioroM 1. f1. T"anbnepunbiM, B KOTOPOH BBIAEIAETCS HECKOJIBKO 3TAIOB.
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Oman co30anus OpPUEHMUPOBOUHOU OCHOBbL npedcmoswell Ooesmenvhocmu (OO0/]).
VYyamuecs MoiMy4aroT MHPOPMALUIO O IeNH MPEACTOSAIIeH AEATEIbHOCTH M €€ TpeaMere,
Y3HAIOT, KaK M B KakKOM IOCIENOBATEIBHOCTH OHM JOJIKHBI BBIIIOJHATH OPUEHTALMOHHBIE,
VCIIOJIHUTENICKUE U KOHTPOJIbHBIE IEHCTBUS.

Bce nupakTudeckue elMHUIbI Y4eOHBIX KHUT AJs 7-9 KJIaCCOB HAUMHAIOTCS C MOCTAaHOBKHU
o0pa3oBaTenbHON MPOOJIEMBI, KOTOpas pelIaeTcsi B Mpolecce u3ydeHus mnaparpada Ha OCHOBE
MMEHHO JESTEIbHOCTHOIO MOAXO0/a.

B 9 xiacce mpu m3ydeHun XuMUM dJieMeHTOB B kadectBe OO/l BeICTymaeT oOmuii 1aH
XapaKTEPUCTUKU METAIIOB, HEMETAJJIOB U IIEPEXOIHBIX 3JIEMEHTOB.

Oman ¢hopmuposanua mamepuanrbHou oesamenbHoCmy. YUaluecs: BBIMOIHAIOT JCHCTBHA
BO BHeIIHeH ¢opMe, CTaJKUBAasAChb C CaMUMH MpeAMETaMHU WM MOJAENSMHU: BbIIEISIOT
IIOJIO)KUTEIBHOE M OTPULIATENIBHOE 3HAYEHHUE KOHKPETHOTO XHUMHUYECKOIO BEUIECTBA HWIIHU
peakuu B cdepe YeIOBEUYECKOW MeATENbHOCTH WM B OKPYXAIOMIEM MHPE; OMpPelesioT
XapaKkTepHble MPU3HAKM COCTaBa MWJIM CBOWCTB BaKHEHIIMX KJIAacCOB HEOPraHUYECKHUX
COEIMHEHUI; CAMOCTOSITEJIBHO XapaKTEPU3YyIOT KOHKPETHBIE XUMUYECKUE 3JIEMEHThI; TPOBOJIAT
71a00paTOpHbIE U MPAKTUYECKHE PAaOOThI; TOTOBAT COOOIIEHMS U MPE3EHTALMM; OCYILECTBISIOT
MPOEKTHYIO JI€ATEIbHOCTD MO BHIOPAHHOM TeMaTHKe.

Oman enewreli peyu. JledicTBUs ydammxcs BepOaTU3YIOTCS B YCTHOM WJIM NMUCHbMEHHOU
peud, OHM TMPOrOBApUBAIOTCA W ycBauBarOTCs B 0000mEénHON (opme. Tak, ywammecs
O3BYYHMBAIOT, KaKyl0 HHQOPMALMI0 HECET XWMHUYECKash CHMBOJIMKA: XHUMHYECKHE 3HAKH,
XUMHYecKre (GopMysnbl W ypaBHEHUS XMMHUYECKOW peakuuu, cumBoiuka [lepuomumueckoit
cucTeMbl XuMuueckux ayementoB .. Meneneena.

Oman eénympennetl peuu. BepbanbHoe OCBOCHHE EHUCTBUSL «IIpo ceOs», MPOroBaprBaHUe
omepanuii  «1po cebs», 0e3 BHemHeH peun. JlelicTBHE peaylHUpPyeTCs, HaIpuMep, IOCIe
MPOBEAEHHOTO YYHUTENIEM HWHCTPYKTaka Mepe] MNPaKTHYeCKOW WM JlabopaTopHOW paboToi
YUEHHK JIOJDKEH MPOTOBOPUTH €T0 «IIpO ceOs», OCO3HATh €ro, BHYTPEHHE COTJIACHTHCS C HUM
WM BBISICHUTH HETIOHATHBIE MOMEHTBHI; TO YK€ MIPOUCXOIUT MPHU pedIeKCUU JIUYHBIX JOCTHKEHUN
U BBIPa0OTKE IJJaHAa TOBBIIEHUS HX YypoBHA. OcCOOyI0 BaXHOCTh STOT JTall UTpaeT MpU
BBIIIOJIHEHUH YYEHUYECKOTO UCCIIEI0BATENbCKOrO IIPOEKTA.

Humepuopusayus Oevicmeus. JleicTBUE€ CTaHOBUTCS BHYTPEHHMM IIPOLECCOM, aKTOM
MBICIIY, JIEWCTBUEM B yME. YUEHHUK Iepel BBIIIOJHEHHMEM XUMHYECKOTO JKCIIEpUMEHTA WIIU
pemieHus pacu€THOM 3agaun 1Mo ¢GopMylaM U YpPaBHEHHUSM MBICIIEHHO TPEICTABIISET
MOCJIEI0BATENBHOCTh CBOMX JIEHCTBUI IO peanu3annu BeIpabOTaHHOIO IUIaHa.

3. Teopemuueckue nonoxcenus Kypca Xumuu OCHOGHOU WIKOJIbl PACKPbIGAIOMCA HA
0CHOBE WUPOKO20 UCHONBb30GAHUA XUMUYECKO20 IKChepumenma B 00ydeHnu (J1abopaTOpHBIX
OIBITOB U TMPAKTHYECKUX paboT) OOYYaIOMIMXCS, B TOM YHUCIC M MPOBOIMMOTO B JOMAIIHUX
YCIIOBUSX, & TAKXKE IEMOHCTPALMOHHOTO 3KCIIEPUMEHTA, TPOBOJUMOTO YUUTEIIEM.

4. Pazeumue unghopmayuoHHO-KOMMYHUKAMUBHOU KOMNEMEHMHOCIU 00YYaAIOUWUXCA '
oOpalieHHe K  pPa3JIMYHbIM  HCTOYHHUKAM  XUMHUYECKOoW  HMH(popManuu, MOATOTOBKA
MH(OPMALIMOHHOTO MPOAYKTA U €0 Mpe3eHTAallHsl, YMEHNUE BECTU JIUCKYCCUIO, OTCTauBaTh CBOIO
TOYKY 3pEHUS M KOPPEKTHpPOBaTh IMO3MIMIO HAa OCHOBE aHaJIW3a apryMEHTOB YYaCTHUKOB
JUCKYCCHH.

5. Memanpeomemmulii xapakmep COOEPHCAHUA YUEOHO20 Mamepuana: peaan3arys
CBsI3€H ¢ MmpeiMeTaMu He TOJIbKO €CTECTBEHHO-HAYYHOI'O IIUKJIA, HO ¥ C UCTOPUEH, JTUTEPaTypoH,
MHUPOBOU XYI0KECTBEHHOU KYJIbTYpPOH.

6. Ilpakmuko-opueHmuposanHas 3HAYUMOCHL OMOOPA YUEOHO20 COOEPHCAHUA. CBS3D
U3y4yaeMoro Marepuana ¢ JKU3HbIO, (OPMHPOBAHUE OSKOJOTMYECKOH TI'PaMOTHOCTH TNpHU
oOpallleHun ¢ XHMHUYECKMMHU BeILECTBAaMH, MaTepuajlaMH U I[poleccaMH, OTBEYAIOLIUMU
TpeOOBaHUSAM TpPaBUI TEXHUKH Oe30macHOCTH Tpu paboTe B XUMHYECKOM KaOWHeTe
(;1abopatopuu) U MMOBCETHEBHON KU3HH.
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7. Hdocmusicenua npeomemmuuvix, MemanpeoMemuvix U JAUYHOCHHBIX DPe3)I1bmanos
MOCPEICTBOM CTPYKTYPUPOBAHUS 3a/1aHUH 110 COOTBETCTBYIOIIUM pyOpHUKaM:

«IIpoBepbTe CBOM 3HAHUSY,

«IIpuMeHuTE CBOM 3HAHUAY,

«Hcnonp3yiTe NOMOIHUTENIBHYIO HH(OPMALIMIO U BBIPA3UTE MHEHUE).

O01mas xapakTepucTUKAa Kypca XMMHU OCHOBHOM IIKOJIbI

[Ipennaraemas paboyast mporpaMMa IO XMMHH PACKpPBIBAET BKJIAJ Y4eOHOTO MpeaMera B
JOCTIDKEHUE — IleJieil  OCHOBHOro  o0miero oOpa3oBaHUs U ONpelenseT  BaKHeHiue
coJiepKaTeNIbHbIe TMHUN TPeMeTa:

. «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOEHMs, CBOMCTB, IIOJIy4€HHUS U
IPUMEHEHHUS BEIIECTB U MaTepUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH MpPOTEKAaHUSA W  YIPaBJICHUS
npoIeccaMy MOJIyYeHHs U IPEBPAILICHHS BELIECTB;

. «Xumuueckuni A3bIK» — OINEPUPOBAHME CHCTEMOM BAXKHEMIIMX XHUMHYECKUX
HOHATUH, BJIAaJJECHUE XUMHUYECKOW HOMEHKIATypoH M CHMBOJMKOM (XMMHYECKHMHU 3HAaKaMH,
dbopMysiaMu U ypaBHEHUSIMH );

o «Xumusi u orcusnv» — COONIOJEHUE TpaBWII XUMUYECKOH O€30MacHOCTH IpHU
o0palIeHny ¢ BEIECTBaMH, MaTepHalaMi U XMMHYECKIMH MTPOIECCAMHU B TIOBCEAHEBHOM JKU3HU
U Ha IPOM3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOEHHE OOYYarOIIMMHCS OCHOB HEOPraHMYECKOW XUMHHU U
KpaTKoe 3HAaKOMCTBO C HEKOTOPBIMU TMOHATHIMH U 00bEKTaMH OpPTaHUYECKONW XUMUH.

B conepxarenbHON JMHUM «Bewecmeo» PACKPbIBAETCsl YYEHHUE O CTPOCHHU aTomMa U
BEIIIECTBA, COCTABE M KJIACCH(PHUKAIINY XUMHUIECKUX BEIIECTB.

B coxepxxarenbHOM MMHUU «Xumuueckas peakyus» pacKpbIBaeTCsl YUYEHHE O XUMHUYECKUX
nporeccax: KIaCCU(pHUKAIHUA XUMHUECKUX pEaKIHid M 3aKOHOMEPHOCTSX WX MPOTCKAHUS;
Ka4eCTBEHHAasi U KOJMYECTBEHHAs! CTOPOHBI XMMHUYECKUX MPOLECCOB (Pacy€Thl 0 XUMUYECKUM
(GopMynaM U ypaBHEHUSM XUMUYCCKUX PEAKIIHIA).

B conepxarenbHOM JHMHUM <« Xumuyeckuil s3biK» (GOPMHUPYIOTCS YMEHHUS Yy4allUXcCs
Ha3bIBaTh BEIIECTBA 1O (OPMYJIaM M COCTaBIATH (OPMYJBI 1O WX HA3BaHUSM, 3aIlMCHIBATh
YPaBHEHMsI pEaKUMd M XapaKTepu3oBaTh MX, PacKpbIBaTb HH(POPMALUIO, KOTOPYIO HECET
XUMHYECKasi CHMBOJIMKA, B TOM YHCIIEe BBIpaKeHHas W B TabimyHoi ¢opme (Ilepmogmueckas
cucreMa xummuueckux snemeHToB J[. 1. Menneneea, Tabiunia pacTBOPUMOCTH BEIIECTB B BOJE);
UCTIOJIB30BAaTh CHUCTEMY XHUMHUYECKUX TIOHSATHHA JUISi ONHCAHUS XUMHYECKHMX OOBEKTOB
(371€MEHTOB, BEIECTB, MaTEPHAJIOB U IIPOIIECCOB).

B coxmepxaTenbHONM TUHUM «Xumusi U HCU3HbY PACKPHIBAIOTCS JIOTHUECKUE CBS3H MEXKIY
CBOWCTBaMM, MpPHUMEHEHHEM, TIIOJTY4YEHHEM BelIeCTB B JAOOPAaTOPHBIX YCIOBHUAX M Ha
IIPOU3BOJICTBE; GOPMUPYETCS KyJIbTypa 0€30MacHOr0 U 3KOJIOTMYECKH IPaMOTHOI0 00pallieHus ¢
XUMHUYECKMMHU O0BEKTAMHU.

B kypce 3HaumTenpHas pOJb OTBOIUTCS XUMHUYECKOMY OSKCIIEPHMEHTY: ITPOBEICHHIO
IOPAaKTUYECKUX paboT M JIabOpAaTOPHBIX ONBITOB, (UKCAIMM U aHAIU3Y MX pe3yJbTaToB,
COOJIOZICHUIO HOPM U ITpaBHJI 6€30MacHO padoThl B XUMUYECKOM KaOuHeTe (11abopaTopun).

Peanuzanus mporpaMmsel Kypca B Ipolecce 00y4eHHs MO3BOJIMT OO0yYaroIUMCs MOHSTh
pOJb W 3HAUYEHWE XUMHH CPEIH IPYTUX HAyK O TMPHUPONE, T. €. PACKPBITh BKJIAJ XHMHUHU B
(dbopMHpOBaHUE IETOCTHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa.

MecTo npeamera B y4eOHOM IJIaHe

@enepanbHblii  rOCyJapCTBEHHBI  00pa3oBaTelbHBI  cTaHAApPT  MOpeaycMaTphBaeT
U3ydeHHe Kypca XHMHH B OCHOBHOW IIKOJIE KaK COCTaBHOM YacTH MPEIMETHOH o0iactu
«EcTecTBeHHO-HaY4HbIE TPEIMETHI».
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Kypc paccuntan Ha odsa3amenvnoe uzyuenue npeomema B o0bémMe 140 yaeOHBIX 4acoB
no 2 vaca B Henemo B 8—9 kmaccax. Kpome storo, nmpemycmarpuBaeTcsi U3y4eHUE XUMHH C 7
KJ1acca B 00béMe 35 yueOHbIX YyacoB 1o 1 yacy B HEJEIIO.

Ocoboe mMecTo B yuyeOHOM IIaHE U 0co0ast pojib B M3YYEHUH XUMHUH B Kypce OTBOIUTCS
nponedesmuke xumuu ¢ [ Kuacce.

IIpeniaraeMelil IPONENEBTUYECKUN KypPC HOCUT PEKOMEHIATENbHBIA XapaKTep U ABIISICTCS
ABTOHOMHBIM I10 OTHOIICHHUIO K 00s3aTeNbHOMY Kypcy OCHOBHOW mIKoibl. [losTromy B HEM
HEM30€KHBl HEKOTOpbIE MOBTOPHI Y4EOHOTO COAEp)KaHUs, MOJAHHOTO B 0053aTEIbHOM Kypce
yxke B apyroM ¢dopmare. OgHaKo OHU HE HAPYHIAIOT CHUCTEMHOCTH M IOCIIEJOBATEIbHOCTU
Kypca. Y4uTem0 OCTa&Tcsi JHIIb NPUHATH BO BHHMMaHHE JTOT (akT Npu pa3paboTke
COOCTBEHHBIX PabOYMX MPOTPAMM.

[Ipennaraemplii Kypc XOTSI M HOCHUT OOIIEKYJIbTYpPHBIH XapakTep M HE CTaBUT 3a7aqy
npoecCHOHANBHOM MOArOTOBKH OOYUYaIOLIUXCSl, TEM HE MEHEe MO3BOJISIET UM ONPEACTUTHCS C
BbIOOpOM Tpoduiis 00y4eHHS B CTapIIeH IIKOJIE.

JInyHOCTHBIE, MeTaNlpeAMEeTHbIE H NPeIMETHbIC Pe3yJIbTAThI 0CBOCHHUS Kypca

[To 3aBepuieHHIO Kypca XMMHH Ha 3Tarle OCHOBHOTO OOIIEro oOpa3oBaHUs BBITYCKHUKH
ocHOBHOII mikoibl ¢ THP BapuanTta 5.2. nOJKHBI OBIAIETh CIEAYIOIIUMU PE3yIbTaTaMU:

l. Jluunocmmnoie pesynomamaor:

1) ocosnanue CBOCH STHUYECKOW NMPHHAMICKHOCTH, 3HAHME HMCTOPUM XUMHU W BKJajaa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XMUMHUIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XHMHH, TOTOBHOCTH H
CHOCOOHOCTH OOYYaroIIUXCs K CaMOPa3BUTHIO W CaMOOOPa30BaHWIO HAa OCHOBE HM3YyYEHHBIX
(bakToOB, 3aKOHOB W TEOPUN XHMHH, OCO3HAHHOTO BHIOOpPA M TMOCTPOCHUE WHIUBUAYATbHON
00pa30BaTeNbHOMN TPACKTOpUH;

3) @opmuposanue NETOCTHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpA, HEOTHEMJIEMOM
4acTbIO KOTOPOH SIBJISIETCS] XUMUYECKasi KapTHHA MUDA;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAyKH U
0OLIECTBEHHON PAKTUKH, B TOM UUCIIE U XUMHUYECKUM;

5) oceoenue conManbHBIX HOPM, MIPABUIT MMOBEJCHUS, POJICH U (OPM COIMAIBLHON KHU3HU B
coluyMme, MPUPOAE U YAaCTHOW >KM3HM Ha OCHOBE JKOJOTMYECKOW KYJIbTYpbl U 0€30MacHOro
oOpaleHus ¢ BeleCTBaMU U MaTepualaMy,

6) popmuposanue KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIEHHH CO CBEPCTHHKAMHU W
B3pOCIABIMM B Ipolecce  0oOpa3oBaTenbHOl,  OOIIECTBEHHO  IOJE3HOM,  y4deOHO-
UCCJIEIOBATEIbCKOM, TBOPUECKOH U IPYTMX BUJOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

1. Memanpeomemmnoie pesynomamaor:

1) onpeoenenue ueneit coOCTBEHHOTO OOYYEHHs, TOCTAHOBKA M (HOPMYJIMPOBAHUE IS
ce0s HOBBIX 3a/1ad;

2) nuanupoeanue TYTEW IOCTHKCHUS JKEIAGMOTo pe3yibTara OOYYeHUS XUMHU Kak
TEOPETUYECKOI0, TAK ¥ IKCIIEPUMEHTAIIBHOTO XapaKTeEPa;

3) coomnecenue cBOUX IEHCTBUI C IUTAHUPYEMBIMH pE3YJIbTATaAMHU, OCYUECMEIEHUE
KOHTPOJISI CBOEH JIEATENIbHOCTU B MpOIlecce JOCTHXKEHUS pe3yibTaTra, onpeoeieHue CrocoOoB
JNEHCTBUI TpH BBIIOJHEHUHM J1a0OpAaTOPHBIX M NPAKTHUECKUX pabOT B COOTBETCTBUH C
NpaBUJIaAMU TEXHUKHU 0€301acCHOCTH;

4) onpedenenue WCTOYHUKOB XHMHYECKOW HWH(MOpMALUH, MOJIy4YeHHE W aHau3 eg,
co3siaHue HH(POPMAIIMOHHOTO NMPOIYKTA M €r0 MPe3eHTAINS;

5) ucnonvzosanue OCHOBHBIX HWHTEIUICKTYaJbHBIX OIEpAaIMii: aHalM3a M CHHTE3a,
CpaBHEHHMs M CHCTeMaTH3allMM, OO0OOIIEHHs W KOHKPETH3alMH, 6blA6leHue TPUINHHO-
CIIEICTBEHHBIX CBSI3€W U nOcmpoeHue JIOTUYECKOTO PACCYXACHHUS U  YMO3AKIIOUEHUs
(MHIYKTUBHOTO, JIeAYKTUBHOIO M IO aHaJOI'MM) Ha MaTepualleé eCTECTBEHHO-HAyYHOIO
COJIepKaHus;
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6) ymenue co3naBath, MPUMEHSTH M TPEOOPA30BHIBATH 3HAKH U CUMBOJIbI, MOJICITH M CXEMBI
JUTSI pEIICHUS YUeOHBIX M MO3HABATEIbHBIX 33/1a4;

7) opmuposanue u passumue KOJIOTHUSCKOTO MBINUICHHS, YMEHHE NPUMEHATh €ro B
MIO3HABATEIIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW TMpakTHKE U  HpoQecCHOHATbHOM
OpUEHTALINH.

8) cenepuposanue et n onpeeIeHUE CPEACTB, HEOOXOIUMBIX JUIS UX Peai3aliu.

I11. IIpeomemmnoie pezyrvmameot.

1) ymenue 0003HAYaTh XMMHYECKHE 3JICMEHTBHI, Ha3bIBaTh MX M XapaKTEpU30BaTh Ha
ocHOBe nojoxkenus B [lepuoguueckoii cucrteme /. . Menaeneena;

2) ¢opmynuposanue WM3yYCHHBIX TOHSATHUN: BEIIECTBO, XMMHUYECKHHA DJIEMEHT, aToOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE U CJIOKHOE BELIECTBO, XMMHUYECKasi pPeaklHsi, BUIbI
XUMUYECKHUX PEaKLUUU U T. I1.;

3) ompeoenenue mo Gopmyinam cocraBa HEOPTaHMYECKUX U OPraHUYECKUX BEIECTB,
BaJIECHTHOCTH aTOMOB XMMHYECKHUX JIEMEHTOB WJIM CTEIIEHU UX OKUCIICHUS;

4) nonumanue MHPOPMAIMH, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (POPMYIIbI M YpaBHCHUS;

5) ymenue rknaccugpuyuposams TPOCThIC (METAIUIBI, HEMETAJUIBI, OJArOPOIHBIC T'a3bl) U
CJIOKHBbIE (OMHApHBIE COCIMHEHMS, B TOM YUCIIE€ U OKCHUJIbI, a TAKKE TUJIPOKCUIBI — KHUCIIOTHI,
OCHOBaHUs1, aM(pOTEepHbIC THIPOKCHU/IBI U COJIM) BEIIECTBA,;

6) popmyruposanue TleprnoanIeckoro 3aKoHa, 0ObsCHEeHUe CTPYKTYPbl U HH(DOpMAIUH,
kotopyro Hecér Ilepuommueckas cucrema xumudeckux dsemeHToB [[. M. Menneneesa,
packpvimue 3Ha4eHus [leproauyeckoro 3aKoHa;

7) ymeHue xapakmepu3oeams CTPOCHUE BEIICCTBA — BH/IbI XUMHUYCCKHX CBSI3€H W THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHUsI aTOMOB XMMUYECKUX 351eMeHTOB Ne 1—20 u No26 u omobpadicenue
WX C IIOMOIIIBIO CXEM;

9) cocmasnenue GHopMysn OKCHAOB XMMHYECKHUX 3JIEMEHTOB U COOTBETCTBYIOLIMX WM
TUPOKCHUJIOB;

10) wmanucanue CTPYKTYpHBIX (DOPMYIT MOJIEKYJSAPHBIX COCAMHEHHHA H (POPMYIIBHBIX
€IMHUI] MOHHBIX COCIMHEHUM 110 BaJIECHTHOCTH, CTETICHSIM OKUCJICHHS HJIH 3apsi/iaM HOHOB;

11) ymenue gpopmynuposams OCHOBHbBIC 3aKOHBI XUMHUH — MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHUSI, COXPAHEHHS MacChl BEIIECTB, 3aKOH ABOTaJipo;

12) ymenue popmynupoeams OCHOBHBIC MOJOXKEHUS aTOMHO-MOJIEKYJIAPHOTO YUCHHS U
TEOPHH JIEKTPOJTUTUUECKONU TUCCOITHAIINY;

13) ompedenenue TPU3HAKOB, YCIOBHH MPOTEKAHHS W TMPEKPAIICHHS XUMHYECKHX
pEeaKIuii;

14) cocmaeénenue MOJEKYISAPHBIX YpaBHEHHH XUMHUYECKMX pPEAKIMi, MMOITBEPIKIAFOITHX
0011IMe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEHICCTB M OTPAKAIOIIMX
CBSI3U MEXY KJIaCCAMH COEIMHEHHUI;

15) cocmasnenue ypaBHEHHH peakiMii ¢ y4acTHEM D3JIEKTPOJIMTOB TAaK)KE M B HOHHOMU
dopwme;

16) onpedenenue TO XUMHUYECKHM ypPaBHCHHSM MPHUHAMICKHOCTH pEaKIuid K
onpeAenéHHOMY THITY WU BULY;

17) cocmaenenue ypaBHEHHN OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIU C TTOMOIIBIO
METO/Ia NIEKTPOHHOTO OanaHca;

18) npumenenue TOHATHH «OKUCIICHHE» M «BOCCTAHOBJIEHHE» IS XapaKTEPUCTHUKU
XUMHUYECKUX CBOMCTB BEILIECTB;

19) onpeodenenue ¢ MOMOIIBIO KaYECTBEHHBIX PEAKIUil XJIOpUA-, Cylb(ar- U KapOOHAT-
AQHUOHBI ¥ KATHOH aMMOHHUS B PacTBOPE;

20) ob6vscuenue BIUSHAS Pa3InIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCSCKUX PEAKIINH;
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21) ymenue xapaxkmepuzosams TOJOKCHUE METAUIOB U HeMeTaioB B [lepuoanveckoit
CUCTEME DJIEMEHTOB, CTPOCHHE MX aTOMOB M KPUCTAIJIOB, oOIMe (PpU3MYecKrne U XUMUYECKUE
CBOMCTBA;

22) ob6wscHenue MHOTOOOpA3Us MPOCTHIX BEIIECTB ABJICHUEM AJUIOTPOIUH C YKa3aHUEM ¢
IPUYHH;

23) ycmarogneHue pa3iuaiid TUAPO-, TTHPO- U AIEKTPOMETAIUTYPTUU U ULIIOCIPUPOBAHUE
UX MPUMEPAaMH POMBIIUICHHBIX CITIOCOOOB TOIYYEHUSI METAILIIOB;

24) ymenue Oasamwv oOuyro xapaktepuctuky siementoB |, I, VIIA rpymmn, a takke
BOJIOpOJIa, KHCJIOpOAa, a30Ta, cepbl, (ocdopa, yriepoma, KpeMHUsS W OOpa30BaHHBIX HMH
IPOCTHIX BEIIECTB M BAKHEHUIINX COSIMHEHHH (CTpOCHHE, HaX0X/IEHHE B MPUPOJIE, MTOTyYCHHUE,
(du3nUecKre U XUMUYECKHE CBOWCTBA, TPUMEHEHHE);

25) ymeHue onucvieams KOPPO3HUIO METAUIOB M CIIOCOOBI 3aIUTHI OT HeE,;

26) ymenue npouz600ums XUMUYECKHE PacUYEThl C MCIOJIb30BAHUEM MOHITHI «MaccoBas
JIOJIsS BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBa», «MOJIAPHBIA 00BEM» MO QopmylaM Hu
YPaBHEHHSIM PEAKIIHA;

27) onucanue CBOUCTB U MPAKTUYECKOTO 3HAUCHHS U3yYCHHBIX OPraHMUYCCKHUX BEIICCTB;

28) esbinonnenue 0003HAYEHHBIX B IPOrpaMME OKCIIEPHUMEHTOB, PACNO3HABAHUE
HEOPraHMYECKUX BEIIECTB M0 COOTBETCTBYIOIIMM ITPU3HAKAM;

29) cobniodenue npaBui 6€30MacHO paboThl B XMMUYECKOM KabuHeTe (J1abopaTopum).

Coaep:xxanue Kypca
CoaepixkaHue nponereBTHYECKOro Kypca
IIpenmeT XUMHH M METO/IbI €€ H3YUYeHH s
[Tpenmer xuMuu. 3HaYeHUE XUMHUH B JKU3HU COBPEMEHHOIO 4ejoBeKa. Tena v BelecTna.
CaoiicTBa BenecTB. [[pumMeHeHne BeecTB Ha OCHOBE UX CBOMCTB.
dusuyeckue ABICHHUSI U XUMHUYCCKUE pCaKkuu. Bemecma, Y4acTBYIOIIMEC B PCAKIUU:
MCXOJIHBIE BEIIECTBA U MPOIYKTHI peakiuu. [[pu3Haku XUMUYECKUX peaklnii: N3MEHEHHE 1[BETa,
BBIITAICHUC UJIM PACTBOPCHUC OCaAKa, BBIACICHUC Ira3a, BbIACICHHUEC UK IMOTTIOMCHHUE TCIIJIOTHI U
CBeTa, MOSBJICHHE 3araxa.
Ha6J'IIO]1€HI/I€ 1 OKCIICPUMCEHT B XMMHHU. I/I3yqu1/Ie IJIaMCHU CBCYH U CIIMPTOBKH. T'unoresa
u BeIBOJ. OdopmiieHue pe3yinbTaToB IKCIIEPUMEHTA.

JleMOHCTpALHM.
o Konnekuust cTeKkIsHHOW XMMHUYECKOM MOCYIbI.
o Konnekuus n3nenuii U3 aarOMUHUSA U €T0 CIIJIaBOB.

[lonyyeHue yraekucioro rasa W €ro B3aUMOJEHCTBHE C M3BECTKOBOM BOJOM.
BzaumopeiicTBue pacTBopa MUILEBOM COJIBI C YKCYCHOM KUCIOTOW. B3anmoaeicTere pacTBOpoB
MEJHOT0 Kynopoca 1 HalmarslpHOro cnupra. [lomkuranue mepcTsitHol HUTH.

JlabopaTopHblii onbIT. V3yueHne CTpoeHUs MJIaMEHU CBEYU U CIIUPTOBKH.

IIpakTuyeckas padora. 3HAKOMCTBO C IJabopaTopHbiM oOopymoBanueM. IlpaBuna
TEXHHUKHU 0€3011acCHOCTU IpU paboTe B KaOMHETE XUMUHU.

CTpoeHue u arperaTHble COCTOSIHMS BeLIeCTB

Atombl. Monekynbl. bpoyHoBckoe aBuxenue. Juddysus. OcCHOBHBIE MMOTOKEHUS
aTOMHO-MOJIEKYJIsIpHOTO yueHHus. Monbl. BemiectBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO
CTpOEHHUSI.

I'azel. XKugkoctu. TBEpasie BemiecTBa. B3anmHbIe TEepexoAbl MEXIy arperarHbIMU
COCTOSIHMSIMHU BEIIIECTBA: BO3TOHKA (CyOaMMaIiis) u AecyOonumariusi, KOHICHCAIN U UCTIapeHUE,
KPUCTAJUTM3ALUS U TIJIaBJICHUE.

JleMOHCTPALIHUM.
o Juddy3us nepmaHranara Kaiaus B BoJE.
o Cobupanue mpubopa Al NOJY4YEHHs raza U HPOBEpKAa €ro Ha IepMETHYHOCTb.

Bo3sronka «CyXO0ro Jibga», noJia uin Ha(I)TaJ'II/IHa.
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. HaGnronenune 3a OpOYHOBCKMM JBMIKEHHEM (IBIKEHHE YaCTHI[ TYIIHM B BOJE).
Huddy3us KOMIIOHEHTOB JI€30/I0paHTa B BO3IyXE.

o Juddysus nepmanranara Kanus B BOJE.

o ArperaTHble COCTOSIHHSI BOIBI.

CMmecH BelecTB, HX COCTAB

YucTele BelecTBa U CMECH. | OMOTE@HHBIE U TeTEPOTreHHBIE CMeCH. ['a3000pa3HbIe, KUIKHE
Y TBEPABIE CMECH.

Bo3nyx — mpuponnas razoBas cmech. CoctaB Bo3ayxa. OObEMHas 101 KOMIIOHEHTA
ra3zoBoy cMecH. Pac4éThl ¢ HCIIOIBL30BAHUEM MOHATHSA «00BEMHAS 101 KOMIIOHEHTA CMECH).

[loHsiTHEe O KOHLEHTpalMu pacTBopa. MaccoBasi J10J1sl PacCTBOPEHHOIO BEIIECTBA Kak
OTHOULIEHMWE MACChl PACTBOPEHHOrO BEILECTBA K Macce pacTBopa. Pacu€rbl ¢ MCIOJIb30BaHUEM
MIOHATHS «MacCOBasl 10J1 PaCTBOPEHHOTO BEILIECTBAY.

[TonsiTHE O TEXHUYECKOM OO0pa3ie, 00 OCHOBHOM KOMIIOHEHTE M O mpumecH. MaccoBas
JI0J1s1 IpUMecH. Pacy€Thl ¢ MCIOIb30BaHMEM MOHATUS «MacCOBast J0JIsl IPUMECE».

JleMOHCTpALHH.

o Paznuunbie 00pa3ipl MpaMopa.

o Kouexmust MUHEpaIoB ¥ TOPHBIX TTOPO/I.

o Kosexmust ObITOBBIX, KOHIUTEPCKUX M MEIHIIMHCKUAX CMECEH.

o BuneodparmenT 1no oOHapyXKeHHIO OOBEMHOM [OJIM KHCIOpOJa B BO3IyXE.
BuneodparmeHTs! 1 craiiibl: MpaMOpHBIE apTe(aKThI.

o BuneodparmenTsl u crnaiiibl: n3AeaHs U3 BEUIECTB 0COO0H YHCTOTHI.

o O ekt Tungans A1 KOJUIOMIHBIX paCTBOPOB U ra30BbIX B3BECEH.

o OOpa3ipl MEAMLIMHCKUX M MHUIIEBBIX PAacTBOPOB C YKa3aHUEM MAacCOBOW [OJIH
KOMITOHEHTA.

IIpakTnyeckas padora.
[TpuroTtoBneHne pacTBOpa C 3a1aHHOI MacCcOBOI1 10JIel PaCTBOPEHHOTO BEIIECTRA.

Pusnyeckue siBJICHUS] B XHMHHU
Pa3nenenne cmeceil Ha OCHOBE pa3IW4Mil (U3NYECKUX CBOMCTB HMX KOMIIOHEHTOB.
OtcrauBanue u aekantauus. Llentpudyruposanue.
Q@uibTpoBaHue U (PuUIbTpaT. YCTaHOBKA A (UIBTPOBAaHUS U IpaBuiia pabOThl C HEW.
beiToBble GuiIbTpPHI U1 Boabl. Ancop6uust. [IpotuBoras.
JuctunnupoBanHas Bojga U e€ mnomydeHue. lleperonka HedTu. PexTudukannoHHble
KOJIOHHBI. HeTenpo1yKThI.

JdemMoHcTpaumu.

o Paznenenuie cMecu MOPOLIKOB XkeJe3a U Cephbl.

o OTcranBaHue U ICKaHTAIHSI U3BECTKOBOTO MOJIOKA MJIM B3BECH MeJia B BOJIC.

. Paznenenne BOOHOM CMECH pPAacCTUTENIBHOTO Macila C IIOMOIIBI JACIUTEIBbHON
BOPOHKH.

o LlenTpudyrupoBanue (BuaeopparmMeHr).

o Komnekuust cnaioB: OBITOBbIE M HPOMBIIIJICHHbIE MPHOOPH, B KOTOPBIX
npUMeHseTCs HEHTPUPYTUpOBaHUE.

. VYcranoBka s punibTpoBanus u e€ padoTa.

. Konnekuust 6pITOBBIX GUIBTPOB.

o AncopOuyst KyKypy3HbIMHU MaJIOYKaMH [1aPOB MaxXy4YHX BEIIECTB.

o Kosexiust moBsi30K U pecnupaTopoOB.

o VYcTaHoBKa 11 EPErOHKHU KHUJIKOCTE! U e€ paboTa (MosyuyeHre TUCTUIUTUPOBAHHON

BOJIbI).
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. Buneodparment «PexktudukanronHas KoJoHHa HedTenepepadaThIBAIONIIETO 3aBOa
U cxeMa e€ yCTpOHCTBay.

o Komnexnust «HedTs 11 HehTEPOTyKTHI».

JlabopaTopHBIii ONBIT.

@drnoTanus cepsl U3 CMECU C PEYHBIM TIECKOM.

IIpakTuyeckue padoThl.

o BripanBanue KpucTamioB COJH.

. OuucTka MoBapeHHOM COIU

CocrasB BemecTB. XUMHYecKHe 3HAKUA U GOPMYJIbI

[Tonoxxenue snemeHToB-HeMeTaiwioB B llepuonnueckon cucreme [[. WM. Menneneesa.
bnaropoansie rasel. Amotponus kucinopojaa. CpaBHeHHE CBOWCTB MPOCTHIX BELIECTB METAIIIOB
Y HEMETAJUIOB.

[TpencraButenu HemetamioB. @ochop u ero amnorponHbie Moaudukanuu. CpaBHEHUE
cBoiicTB Oemoro u KpacHoro ¢ochopo. Obmactn ux mnpumeHenus. Cepa m obmactu eé
NPUMEHEHHUS. YTIEpoJ, €ro auloTpornHble Moaudukanuu (anMas, rpadur, QymnepeHsl), ux
CBOMCTBA U IIPUMEHEHHE. A30T, €ro CBOMCTBA U IIPUMEHEHHE.

JdeMoHcTpanmnm.

Konnekuust MeTanioB U CIJIaBOB.

Komnexnusa «4yryH u ctaiby.

Kosmekuus u3nenuii 3 allrOMUHUS U €T0 CIJIaBOB.

Konnekuus nznenuii u3 onosa.

Konnekuust HeMeTanaioB — MPOCTHIX BELIECTB.

Konnekuust «AKTUBHPOBAHHBIN Yroib U 00JJACTH €0 IPUMEHEHUSI».
Buneodparments! u cnaiiapl «MeTallibl U CIUIaBbl B ICTOPHH YEIOBEYECTBAY.
Buneodparments! u cnaiiapl «Xyn0KeCTBEHHbIE U3ENUs U3 YyT'YHA U CTai.
Buneodparments! u cnaiiapl «30J0T0 — MaTepHal I0BEIMPOB U MUPOBBIE IEHBIH.

. Buneodparment «llasuue». BuneopparmenT unm cnaiin «Kucmopon — BeecTBo
TOpPEHUS U IbIXaHus». BumeopparMeHThl U cnaiiibl «AJIOTPOMIHS YIIIepoaa.

. [Tomyuyenue 6enoro dhochopa u U3yueHue ero CBOMCTB.

. Mopnenu KpUCTaUIMYECKUX PEMIETOK alMasa U rpadura.

o ['openue cepsl u Gocdopa.

JlabopaTopHble ONBITHI.

. O3HaKOMJIEHHE C KOJUIEKIIMEW METAJIJIOB U CILIaBOB.

. O3HaKOMJIEHHE C KOJUIEKIIMEH HEMETAIIIOB.

CroxHble Bemecrsa

BajleHTHOCTP Kak CBOWCTBO aTOMOB OJIHOTO XHMHMYECKOIO 3JIEMEHTa COEAUHATHCA CO
CTPOTO OIpPENEIEHHBIM YHUCIOM AaTOMOB JPYrOro XHMHYECKOTO 3JIEMEHTa. OJIEMEHTHl C
MOCTOSSHHOW W TepeMeHHOM BajeHTHOCThI0. CTpykTypHble Qopmyisl. BeiBox ¢dopMyiibl
COEIMHEHUS Mo BalleHTHOCTH. Ompeienenne BaJeHTHOCTH XMMUYECKOT0 JIeMeHTa 1o (popmyiie
BemecTBa. COCTaBlIeHUE HAa3BAaHUN COCAUHEHUM, COCTOAIINX W3 ABYX XMMHUYECKHX DJIEMEHTOB,
10 BAJIECHTHOCTH.

CocraBineHne Ha3BaHUM OKCHIOB.  OKCHIBI MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO
ctpoenust. Poib okcunos B nmpupose. Kucnorusie noxau. [Tapuukossiit addekr.

[TpencraButenu okcuaoB. Bona, yrmekucnwiii ra3, okcun yriaepona(ll) (yrapuseiii raz),
okcua cepbl(IV) (cepuucTsiii ra3), okcua kpemuus(IV), ux cBoiicTBa 1 MpUMEHEHHE.
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Kucnorsl, ux cocraB u kinaccudukanus. KucioTsl opraHMueckue M HEOPraHMUYECKHE.
WNunukaropel. Tabmuma pactBopumoctH. ConisiHasi M cepHas KHCIOTBI, HMX CBOMCTBa U
IIPUMEHEHHUE.

OcHoBaHMs, uMX cocTaB U Ha3BaHusA. [uupokcorpynma. OCHOBaHUS pPacTBOPHUMBIE
(wénoun) u HepacTBOpUMble. l3MeHeHHe OKpacKu HWHAMKATOPOB B LIEJIOYHOM cpele.
I'uppokcu bl HATPUs, KaJIUs U KaJIbLMs, UX CBOKMCTBA U IPUMEHEHHE.

Coun, ux coctaB U Ha3BaHusA. PacTBopuMOCTh cojeil B Boje. XJIOpua HaTpusl U KapOoHaT
KaJIBLIMS1, UX CBOMCTBA U IIPUMEHEHUE.

Knaccugukanus Heopranndeckux BemecTs. [IpocTsle BemecTBa: MeTaulbl U HEMETAJUIBI.
CrnoxHble BelECTBA: OKCHJIbl, OCHOBAHUS, KUCIOTBI, COJIH.

JleMoHCTpanmu.
° Komnekmus oKCuIosB.
° Kosnekus Kucior.

Konnexuust ocHoOBaHUH.
Komnnexuus comei.
I"amenue n3BecTu. Bo3roHka «Cyxoro Jibaa.
V3meHenne OKpacKy HHIMKATOPOB B IIEJIIOYHONW U KMCIIOTHOM Cpenax.
[TpaBuiio pa30aBieHUs CEPHONU KHCIOTHI.
. OOyrirBaHue OpraHMYECKHX BELIECTB M MaTepUaloB cepHOM kuciaotoil. Tabmuia
pacTBOPUMOCTH OCHOBAHMM, KHCIIOT U COJIEH B BOJIE.
JlaGopaTopHble ONBITHI.
o [TpomyckaHue BBIBIXaEMOIO BO3/IyXa Y€PE3 U3BECTKOBYIO BONY.

o UccnenoBanue pacTBOPOB KUCIOT MHAUKATOPAMHU.
o HccnenoBanue pacTBOPOB LIENOYEH WHIUKATOPAMHU.
Coaep:xanue 003aTeILHOI0 Kypca
8 kaacce

HavyajbHble IOHATHSA U 3aKOHBI XMMHMH
Tena u BemectBa. CBOIMCTBa BEIIECTB. JTAJOHHBIE (PU3NUECKHE CBOMCTBA BEIIECCTB.
Marepuansl u MmatepuaigoBefieHre. Poib XUMUM B )KM3HU COBPEMEHHOT0 001ecTBa. OTHOLIEHNE
oOmiecTBa K XUMHUU: XeMOpUIUsI U xeMopoous.

Metoabl u3yuenuss xumuu. HaGmionenuwe. OxcnepumeHT MonenupoBanue. Mojenu
MaTepuaibHble U 3HAKOBbIE UM CUMBOJIbHBIE.

I'a3pl. XKumnxoctu. TeEpaple BemiecTBa. B3anMHbIE NEpexoabl MEXIy arperaTHbIMH
COCTOSTHUSIMU BELIECTBa: BO3rOHKa (CyOnmumanus) u aecyoirMalius, KOHJAeHcalusl 1 uCIlapeHue,
KPUCTAJIIIN3aLMs U IUIABJICHHE.

®usnueckue sABiIeHUA. UNCThIE BEIIECTBA U CMECH. | OMOTE€HHBIE U I€TEPOTE€HHBIE CMECH.
Cwmecu razoobpasHele, >xuakue U TBEpHAbIe. CrocoObl pa3feneHus cMecel: NMeperoHka, Wiu
JUCTWIUISIMS,  OTCTauBaHue,  (UIbTPOBAHUE,  KPUCTAJUIM3ALUsl WM  BbIIApUBaHUE.
Xpomarorpadus. [IpumeHneHue 3TUX coco0oB B 1a00paTOPHOI NMpaKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XVWMHYECKHE DJIEMEHTBl. ATOMBI M MOJEKyabl. lIpocTele M CilOXKHBIE BEIECTBA.
AmnoTponust Ha npuMepe Kuciopoaa. OCHOBHbBIE MOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Hounsl. BemmecTa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CHMBOJIBI) XHUMHYECKHUX OJieMeHToB. HMHudopmaius, KOTOPYIO HECYyT 3HaKd
XUMHYECKHX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUM HEKOTOPHIX XHMMHUYECKUX O3JEMEHTOB.
[Tepuonuueckas Tabnuua xumuueckux siemeHToB Jl. M. MenneneeBa: KOPOTKOIIEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynmsl. ['aBHas u no6oyHas MOArpynHmsl Wik A- U
B-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.
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Xumunyeckue ¢opmynsl. UHaekcsl u koddduuuentsl. OTHOCHUTEIbHAs MOJEKYJsSpHAs
Macca. MaccoBasi JoJisi XUMHUYECKOTO dJIEMEHTa B coequHeHuH. MHpopmaIus, KOTOPY0 HECyT
XUMHUYECKHE (DOPMYIIBI.

BanentHocth. CrpykTypHBIE (OpMynbl. XHWMHYECKHE OJJIEMEHTHI C TIOCTOSIHHOW U
MEePEMEHHOI BaJIEHTHOCTHIO. BBIBOJ (opMyInbl coefuHeHHs] MO BajeHTHOCTH. OmpezeneHue
BAJICHTHOCTH XHMMHYECKOTO »3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHE Ha3BaHUUN
COCIMHEHUH, COCTOSIIMX M3 JIBYX XHWMHUYECKHX DJJIEMEHTOB, II0 BAJIEHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTABa BELIECTB.

XuMHUeCcKue peakunu. PeareHTsl u npoAyKThl peakiuu. [I[pu3Haku XMMHUYECKUX PEaKLHi.
VcnoBuss uX TpOTeKaHUWs U NOpekpamieHus. Peakuum ropeHus. OK30TEPMHUYECKHUE U
SHIOTEPMHUYECKHUE PEAKIUU.

3aKOoH COXpaHEHHUs MacChl BEHIECTB. XUMUYeCKue ypaBHeHHs. COCTaBICHHUE XUMHUYECKUX
ypaBHeHu. HbopManus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanus XUMHYECKUX PEAKIUN 1O COCTaBy M YHCIy PEareHTOB M IMPOJYKTOB.
Tunel XUMUYecKUX peakuuid. Peakiuu coenuHeHUs, pas3lokKeHHs, 3aMelleHus U oOMeHa.
KaranusaTopsl u kaTanms.

JdeMoHcTpanmm.

o Konnekuust MatepuanoB U U3J1€IUHM U3 HUX.

. Mopnenu, ucriosb3yeMble Ha ypokax (pu3uku, OMonoruu u reorpaguu.

o OObEMHBIE U HIAPOCTEPKHEBBIE MOJIEH HEKOTOPHIX XMMHUECKUX BEILIECTB.

. Mogenu KpUCTAIIINYECKUX PEIIETOK.

. Cobupanue mpudopa A MOIydeHHs ra3a ¥ MpoBepKa ero Ha FTepMETHYHOCTb.

o Bosronka cyxoro ibja, 1oAa Wiy HaQTaauHa.

o ArperaTHble COCTOSIHUS BOJIbI.

o Paznenenne AByX HECMELIMBAIOIIUXCS KMJIKOCTEH C IIOMOIIBIO JIEIUTEIbHOM
BOPOHKH.

. Huctunnsrop u ero padora.

. YcranoBka st GuIbTpoBaHMS U €€ padorTa.

. VYcraHoBKa /1715 BeITapuBaHus U €€ padoTa.

o Kounnexuust 6bITOBBIX TIPUOOPOB A1 PUIBTPOBAHUS BO3AYyXA.

o Paznenenne  kpacsiiero BemecTBa QuiomMactepa € IHOMOLIBIO  OyMa)kKHOM

xpomarorpaduu.
. Mogenu amIoTpOMHBIX MOAU(PHUKAIIUNA YTIIEPOIa U CEPHI.
. [Tonyuenue o30Ha.
. Hoprpetst 1. 5. Bepriennyca u JI. . Menneneesa.

. KopoTkoneproauelii 1 JUIMHHONIEpUOAHBINM BapuaHThl [lepnoandeckoit cucremsl /1.
H. Menpeneesa

o KoHcTpynpoBaHre mapocTepKHEBBIX MOJENIEH MOJIEKYI.

. Amnmnapar Kunmna.

o Paznoxenne 6uxpomara aMMOHHS.

. ['openue cepbl 1 MAarHUEBOM JICHTHI.

. [Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

o OMBITHL, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

. ['openue ¢docdopa, pacTBopeHue MPOAYKTAa TOPEHHUS B BOAE M HCCIEAOBaHHE
IIOJIy4YEHHOT'O PacTBOPA JIAKMYCOM.

° BsauMoelicTBUE COITHON KUCIOTEI C IIMHKOM.

. [Tonryuenue rugpokcuna menu(Il) u ero paznoxeHue npu HarpeBaHUH.

JlaGopaTopHbie ONbITHI.
1. O3HakoMIIEHHE ¢ KOJUIEKIIUEH JTa00paTOPHOM MOCY/IBI.
2. IlpoBepka mpubopa AJis MOTyYeHUs Ta30B Ha TEPMETHYHOCTb.
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3. O3HaKOMJICHUE C MUHEpAJIaMH, 00pa3yIOIIMMH TPAHUT.

4. IlpuroToBiieHHE TETEPOr€HHOIN CMECH MOPOIIKOB CEPHI U JKeJle3a U UX pa3JieieHueE.

5. B3aumopeiicTBue pacTBOPOB XJIOPUIOB M HOJUAOB Kalus C PAcTBOPOM HHUTpara
cepeodpa.

6. [Tonyuenue ruapokcuna meau(Il) u ero B3aumMoielicTBUE C CEPHOM KUCITOTOM.

7. B3auMoencTBrIe pacTBOPA COABI C KUCIOTOM.

8. [IpoBepka 3aK0HA COXpaHEHUS] MACChl BEILIECTB HA IPUMEPE B3aUMOJICHCTBUS HIENIOUU U
KHCJIOTHI.

9. IIpoBepka 3aKOHa COXpaHEHHUsI MACChl BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS MIENIOUU U
conu xenesa (11I).

10. Pa3noxeHne nmepokcuia BoI0poia ¢ moMoIisio okcuaa mapranma (IV). 11.3amemnienue
JKEJIE30M MEM B METHOM KYIIOPOCE.

IIpakTnyeckne padoTbl.

1. 3rakoMcTBO ¢ J1abopaTopHBIM OOOpynoBaHueM. [IpaBuia TeXHUKU OE30MACHOCTH TMPH
pabote B kabuHeTe XuMun. HekoTtopsie BUIbI padoT.

2. Ananu3 noussl (aHanor paboTsl «OYKCTKA TTOBAPEHHOU COJIH).

Baxkueiilue npeacraBuTe/ M HeOpranmyeckux BemecTs. KosmuecTBeHHbIE
OTHOILIIEHHUS] B XUMHH
Cocras Bo3ayxa. [Toustre 06 00beMHO J1071€ () KOMIIOHEHTA IPUPOIHOM Ta30BOM
cMmecH — Bo3ayxa. Pacuer oObemMa KOMIIOHEHTA Tra30BOM CMECH T10 €ro 00bEMHOH J0J1e U
Hao000pOT.

Kucnopon. O3omn. [Tonyuenue kucnopona. Cobupanue u pacno3HaBaHUE KHCIOPO/Ia.
XUMHYECKUE CBOMCTBA KHCIOPOAA: B3aUMOJICHCTBHE C METAIIIAMH, HEMETAIIJIAMU U CIIOKHBIMHU
BeniectBamu. [Ipumenenue kucnoponaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxcupel. O0pa3oBaHue Ha3BaHUN OKCHIOB 110 UX Gopmynam. CocraBieHue GopmMyi
OKCHJIOB I10 UX Ha3zBaHusAM. [IpencTaBuTeny OKCHIOB: BOAA U YITIEKUCIIbIN ra3, HeraméHas
M3BECTh.

Bonopon B npupose. dusznueckre u XUuMHUUECKUE CBOMCTBA BOJIOPO/IA, €T0 MOJIYYEHUE U
IpUMEHEHHE.

Kucnotsl, ux coctaB u ux kiaccudukamnus. Maaukaropsl. Tabnuia pacTBOPUMOCTH.
CousiHas ¥ cepHasi KUCIIOTHI, UX CBOWCTBA M TPUMEHEHHE.

Coun, ux cocta u Ha3BaHUA. PacTBopuMocTh conelt B Boje. [IpeacraBurenu conei:
XJIOpUJI HaTpus, KapOoHAT HaTpusl, pocdaTt KaabIusl.

[Tocrosunas Asoraapo. Konnuectso Bemectsa. Monb. MossipHast macca. KpatHbie
€IMHUIIBI U3MEPEHUS KOJMUYECTBA BEIIECTBA — MUJUTUMOJb U KAIOMOJIb, MUJLTUMOJISIpHAS 1
KHUJIOMOJISIPHAsl MacChl BELIECTBA.

PacdeTs ¢ HCIIONB30BaHUEM TIOHSATHH «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«TIOCTOSTHHAsE ABOTa/IpoO».

3akoH ABoranpo. MomsipHbIid 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIIIOTHOCTh
OJTHOTO Ta3a MO JPYroMy.

KpatHbie eTMHUTIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KHJIOMOJISIPHBI 00BeMBI
ra3o00pa3HbIX BELIECTB.

PacueTsl ¢ ncnonp30BaHUEM TOHSATHIA «KOJTHMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «IIOCTOSTHHAS ABOTaJIpO».

PacueTsl ¢ ncnonp30BaHUEM TOHSATHIA «KOJHYECTBO BEIIECTBA», «KMOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra3oBy, «4UCI0 ABOTaIPO».
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I'uapocdepa. KpyroBopoT Boabl B ipupoje. Ousndeckrue 1 XUMUIECKHAE CBOWCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMU.

OcHoBaHus1, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B BoJie. MI3MeHeHue okpacku
VMH/IUKAaTOPOB B IEJIOYHOU cpene. [IpencraBurenu menodei: THAPOKCUIbI HATPUS, KIS U
KaJIBLIMSL.

PactBopurens u pacrBopénHoe BemiecTBo. PactBopsl. PactBopenue. ['uaparsl. MaccoBas
JI0JIs1 paCTBOPEHHOTO BEIIECTBA. PacyeTsl, CBA3aHHBIE C UCIIOJIb30BAaHUEM MOHATHUS «MACCOBAsI
JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpaumu.

. Ornpezenenne cofep>KaHusi KUCIOPO/a B BO3AYXE.

. [Tomyyenue kucnopoja pa3ioxKeHUEeM NepMaHTraHaTa Kajaus U IEPOKCHIa BOJOpoa.

. CobOupaHue METOZI0OM BBHITECHEHHUS BO3IyXa M BOJIBL.

. PacnoznaBanue kucmopona.

['openue maruus, xesnesa, yris, cepsl u pocdopa B KUCIOPOJE.
Konnekuus okcuion

[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

['openue Bogopoaa.

B3aumogeiictue Bogopoaa ¢ okcuaom meau (11).

Konnexkuus MUHEpaIbHBIX KUCIIOT.

[TpaBuiio pa30aBiaeHUs CEPOM KUCIIOTHI.

Kosmekuus comnen.

Tabnuma pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJICH B BOJIC.
HexoTtopsie MeTasibl, HEMETaUIbl U COCIMHEHHS KOJIMYECTBOM BEIeCTBA B 1 MOJIb.
Moens MOJSIPHOTO 00BeMa ra3000pa3HBIX BEIICCTB.
Kosneknusa ocHoBaHui

JlaGopaTopHble ONBITHI.

12. TTomyTHEHME U3BECTKOBOM BOJIBI MPU MPOMYCKAHUU YIIIEKUCIIOTO rasa.

13. ITonyyenue BogOpO/1a B3aUMOICMCTBUEM LIMHKA U COJISTHOM KUCIIOTHI.

14. Pacrio3HaBaHuE KUCIOT MHAUKATOPAMH.

15. '3MeHeHue OKpackyu MHAUKATOPOB B ILIEIIOYHON CpeJie.

16. O3HakomiieHHE C MpernapaTamMH JOMAIlHEW WM IIKOJIbHOW anTeykh — pacTBOpaMU
MEepOKCUa BOJOPO/Ia, CHUPTOBOM HACTOMKU MOAA U HAIATBIPHOIO CIIUPTA.

IIpakTyeckue padorTsbl.

3. [lomyuenue, cobupanue u pacrmo3HaBaHUE KUCIOPO/Ia.

4. ITonyuenue, coOMpaHue M pacrio3HaBaHUE BOJOPOIA.

5. [IpuroroBnenue pacTBOPOB COJIEH € UX 3aJJaHHON MacCOBOM JTOJIEH.

OCHOBHBbIE KJIACChI HEOPraHUYECKHUX COeIMHEHM i

O6o6menne cBeneHuil 00 oKcuaax, WX Kilaccu(ukanuy, Ha3BaHUSX M CBOWCTBaXx.
Cnoco0bl TOTy4eHHUsT OKCUIOB

OcHoBanusl, UX KiIaccuuKkanus, Ha3BaHUA W CBOWCTBA. B3anMopelicTBUE C KUCIOTaMH,
KHCJIIOTHBIMH OKCHUJaMU U CcoJiAMH. Pa3nokeHue HepacTBOPUMBIX oOcHoBaHUN. CrocoObl
MOJYy4YE€HUSI OCHOBAHUM.

Kucnotel, ux kmaccupukauus u HazBaHusa. OOIIMe XUMHUYECKHE CBOICTBa KHCIOT.
B3aumopeiicTBue KHUCIOT € METaNIaMH. DJIEKTPOXMMUYECKHM pAJl HAMpsSHKEHUM METaslioB.
BzanmopeiicTBrEe KHCIOT ¢ OKCHJIAMHM METaIoB. B3anmMojeiicTBHE KHCIOT ¢ OCHOBAaHUSIMH —
peakiusi HeHTpanu3anuu. B3anmopeiicTBre KUCIOT ¢ consiMu. [lonmydeHne OECKUCIOPOIHBIX U
KUCJIOPOACOAECP/KAIMNX KUCIIOT.

Comu, wux kmaccupukanus ¥ CBOicTBa. BzaumopeiicTBue cojeil c MeTalaamu,
O0COOEHHOCTH ITHX peakuuil. BzanmoeicTBre coyeit ¢ cCosiMu.
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['eneTnueckue psapl MeTauia M HeMmeTaula. ['eHeTuyeckas CBA3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEIECTB.

JlaGopaTopHbIe ONBITHI.

17. BzanmopaelcTBHE OKCUIA KAIbIHSI C BOJOM.

18. [TomyTHEHHE U3BECTKOBOM BO/IBI.

19. Peaknus HelTpanuzanuu.

20. ITonyuenue rugpokcuaa meau (1) u ero B3anMozeiicTBrE ¢ KUCIOTOM.

21. Paznoxenue ruapokcuna meau (11) npu HarpeBanumu.

22. B3zaumMogencTBrue KUCIOT ¢ METAILJIAMHU.

23. B3anMOeHCTBHE KUCIOT C COJISIMHU.

24. O3HaKOMIICHHE C KOJIJICKIEH COJICi.

25. BzaumopeiictBue cynbdara meau (II) c sxene3zom.

26. B3zaumopenicTBre COJIEN C COJISIMU.

27. I'eneTnyecKast CBsI3b Ha IPUMEPE COEITUHEHUN MEIH.

IIpakTnyeckne padoThl

6. Penienne sKCriepiMEeHTAIBHBIX 3a71a4.

IMepuonuyeckuii 3akon u [lepuoanyeckas cucrema Xumuueckux jiemenTon JI.U.
MenpesieeBa U CTPOEHHE ATOMA

EcTecTBeHHBIE ceMeMCTBA XMMHYECKHX DJJIEMEHTOB: IIEIOYHBIE M IIEJIOYHO3EMEILHBIC
METaJUIbl, TAJIOTEHBI, HHEPTHBIE (Oaropoansie) ra3el. AMdoTepHOCTh. AM(OTEpHBIE OKCUABI U
rusipokcuibl. KoMruiekcHbie comu.

Otkpeitue JI. WM. MenneneeBsiMm [leppoguueckoro 3akoHa MW CO3JaHUE UM
[lepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB.

ATOMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEICHUS O
CTPOCHMHM aTOMOB. JloKa3zaTelnbCcTBa CIOKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[InaneTapHast MOJIeIb CTPOCHUS aTOMA.

CoctaB aTOMHBIX SJ€p: TMPOTOHBI, HEUTpOoHBI. OTHOCHUTENbHAs aTOMHasg Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpOEHHE HIIEKTPOHHBIX YPOBHEW aTOMOB XHWMHUYECKHX
aneMeHToB NeNe 1-20. TIoHsiTHE O 3aBEpPIIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @usznueckuii cMbicn cUMBOIMKUA Ilepuonnueckoit cucrembl. CoBpeMeHHas
dbopmynupoBka llepuonnueckoro 3akoHa. M3MeHeHUsT CBOWCTB 2JIEMEHTOB B IEpPHOAAX M
rpynnax, kKak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKka »JJIEMEHTAa-MeTajlyla M DJJIEMEHTAa-HeMeTalyla 1O HX T[IOJIOKEHUI0 B
Ilepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. Meneneena.

JdemoHcTpaumu.

. Pasznuynbie popMbl TAOIUIl TEPUOAUYECKON CUCTEMBI.

. MoaenupoBanue noctpoenus Ilepuonunueckoii cucremsl . 1. Menneneesa.
. Mopenu aToMOB XUMUYECKHUX JIEMEHTOB.

. Mopenu aToMOB 31€MEeHTOB 1—3-T0 Iepruoi0B

JlabopaTopHbIe ONBITHI.
28. [lomyyenue ampoTEpHOTO TUAPOKCUIA U UCCIIEOBAaHUE €TI0 CBOMCTB.

XumMnueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN
HNonnas xumuueckas cBsa3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAaJUIOB M HEMETaJJIOB.
Cxembl 00pa30BaHUsS MOHHOM CBSI3U JUIsl OMHAapHBIX coequHeHHil. MoHHBIE KpHCTalInyecKue
peméTky U (U3NYECKUe CBOMCTBA BELIECTB C 3TUM THIOM pemérok. [lonstie o popmynbHON
€IMHMIIEC BEIIECTBA.
KoBaneHTHass XxuMu4ecKasi CBsI3b. DJIEKTPOHHBIE M CTPYKTypHbIe (opmyibl. IlonsTue o
BajieHTHOCTH. KoBaneHTHast HenossipHasi cBA3b. CxeMbl 00pa30BaHUSI KOBAJICHTHOW CBSI3U AJIS
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OMHApHBIX COeAMHEHUH. MoeKynsIpHble U aTOMHbIE KPUCTAINIMYECKUE PEIIETKH, U CBOWCTBA
BEILECTB C ’TUM THUIIOM PEILETOK.

DNEeKTPOOTPULIATENIBHOCTh.  Psn  anextpoorpunarensHocTd.  KoBasleHTHas — nosisipHast
XuMH4eckast cBs3b. Jumnonb. Cxembl 00pa3oBaHMsI KOBAJCHTHOW MOJISIPHOM CBS3H JUIsI OMHAPHBIX
coequHeHUN. MONIeKyJIApHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEIUETKU, U CBOMCTBA BEILECTB C
9TUM THUIIOM PEIIETOK.

Meramnnueckass XUMHMYECKas CBSA3b W METAUIMYECKAs KPHUCTAJUIMYECKAs PpEHIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€ToK. EnuHas npupoja XMMHUYECKUX CBA3EH.

Crenenb oxucnenus. CpaBHEHHME CTEIIEHHM OKMCIEHUS M BajlleHTHOcTU. [IpaBuia pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysIaM XUMHUYECKUX COCIMHEHUH.

OKHCIUTENIBHO-BOCCTAHOBUTEbHBIE peakuuy. OnpeneseHue CTENneHe OKUCIECHHs s
AJIEMEHTOB, O0Opa3yIOUIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknuu wWoOHHOro oOMeHa U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE peakuu. OKUCIUTENh U BOCCTAHOBUTENb, OKHCICHUE U
BoccTaHOBJeHHE. (COCTaB/I€HUE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKLIUN
METO/I0M 3JIEKTPOHHOTO OalaHca.

JdemMoHCcTpaumu.

Buneodparmentsl u cnaiinpl « loHHass XUMHUYECKast CBA3bY.

Komrekuyst BemecTs ¢ HOHHOM XMMHYECKOH CBSI3bIO.

Mogenyu HOHHBIX KPUCTAININYECKUX PEIIETOK.

Buneodparments! u cnaiinpl «KoBageHTHass XUMHUECKas CBSI3b.
Konnekuus BemecTs MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHHSI.

Mopenu MOJIEKYISIPHBIX M aTOMHBIX KPUCTAIINYECKUX PEIIETOK.
BuneodparmenTs! u crnaiiapl «MeTamTndecKas XMMUIecKas CBSI3b.
Komnexnnsa «MeTajuisl U CILIaBbD».

B3aumonelicTBue MHKa ¢ cepoi, COISTHONW KucnoTol, xnopunom meau (1I).
['openne maruus.

B3aumoneiicTBre XJIOPHOM M CEPOBOAOPOAHOM BOIBI.

JlaGopaTopHble ONBITHI.

29. H3roToBiieHHE MOJIEIH, WITIOCTPUPYIOIECH CBOWCTBA METAJTHYECKOM CBS3H

9 kiacc
IToBTOpeHune u 006001mIeHNE CBeleHUH 110 Kypcy 8-ro Kiaacca

bunapurie coenunennsi. OKCUIBI coneoOpa3yrole U HecosieoOpasyronue. [ uapoKCuIb:
OCHOBaHHUs, aM(oTepHbIe, KUCIO0ThI. CpelHue, KUCIIbIe, OCHOBHBIE COJIU.

O06o0meHre cBeACHUN 0 XUMUUYECKHX peakiusax. Krnaccudukanus XMMUYECKUX peakinii
[0 pa3IMYHBIM OCHOBAaHMSM: COCTaBY W YHCIY pearupyrolmx MU oOpa3ylolUXcs BELIeCTB,
TerioBoMy 3(G(deKTy, HampaBIE€HUIO, W3MEHEHUIO CTENEHEW OKUCIEHHUS DJIEMEHTOB,
00pa3yIoIMX pearupyromye BelecTna, (haze, HCIoJIb30BaHUIO KaTaau3aTopa.

IlonsiTHE O CKOPOCTM XUMHUYECKOM peakuud. DakTopbl, BIMAIOMKAE HAa CKOPOCTh
XUMUYECKUX PEAKUUW: MPUPOJA pPEearupyrollux BeUIECTB, MX KOHIIEHTpalHus, TeMIEeparypa,
IUIOIA/1b CONPUKOCHOBEHMSI, HalMuue Katanuzaropa. Karamus.

JleMoHCTpALUH.

° O3HaKOMJICHHE C KOJUISKIIMSAMH METAJVIOB U HEMETAJIJIOB.

° O3HakoMIIEHE C KOJUIEKITMSIMH OKCHIIOB, KHCIIOT M COJIEH.

° 3aBUCUMOCTBH CKOPOCTH XMMHUYECKON PEAKLIUN OT MPUPOJIBI PEArNPYIOIINX BEIIECTB.

° 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pPEAKIMU OT KOHIIEHTPALUH PEarupyroniux
BEIICCTB.

° 3aBUCUMOCTh CKOpPOCTH XHMMHUYECKOM peaKkIuu OT IUIOMIaJAH CONPUKOCHOBEHUS

pearupyronmx BemecTB («KUTIALIUN CIIOW»).
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° 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM PEaKIMu OT TEeMIEepaTypbl pearupyronmx
BCIIIECTB.

JlabopaTopHble ONBITHI.

1. B3aumopelicTBue aMMHaka v XJI0pOBOIOPO/a.

2. Peakuus HeHTpanu3auuu.

3. HaGnronenue TemnoBoro 3ddexra peakiuy HeUTpaInu3ainm.

4. BzaumojelicTBue cepHOM KUCIOTHI ¢ okcuioM meau (1I).

5. Paznoxenue nmepokcuaa BOIOPO/Ia C TOMOIIBIO KaTana3bl KapTodes

6. 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEaKlUU OT MPUPOAbl PEarupyroinux BEIIECTB Ha
IIpUMepe B3aUMOJICHCTBHSI pAaCTBOPOB THOCYJIb(aTa HATPHS U XJIopua 6apus, THOCYIbdara
HATPHS U COJITHON KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIUK OT MPUPOJIbI METAJIIOB IIPH UX
B3aUMOJCUCTBUH C COJITHOM KHCIIOTOA.

8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPOIBI KUCIOT IPHU
B3aUMOJCHCTBUH UX C KEJIC30M.

9. 3aBUCHMOCTH CKOPOCTH XMUMHUUYECKOW PEAKLIMK OT TEMIIEPATYPHL.

10.3aBUCHMOCTb CKOPOCTH XMMHUECKOHN peakliy OT KOHLEHTPALIUH.

11. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEAKIIUK OT IUIOLIAIA COTPUKOCHOBEHUS
pearupyromux BemecTs.

12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIUK OT KaTajau3aTopa.

XuMH4YeCKHe Peaklii B PAaCTBOPAX 3JIEKTPOJIUTOB

[TonsiTie 00 DJIEKTPOIMTHYECCKON JUCCOIMAIMU. OJEKTPOJUTHI M HEIJICKTPOJIUTHI.
MexaHu3m JHMCCOIMAIMNA  DJIEKTPOJIUTOB C pPa3jU4HBIM  XapakTepoM cBs3u. (CremneHpb
3JICKTPOJIMTUYECKON Jucconuaui. CUIbHBIC B CIIa0bIe AJICKTPOJIUTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPHH DJICKTPOIHUTHYCCKONW auccorumanuu. Kiaccupukamnus
MOHOB M MX CBOMCTBAa. KHCIIOTHI, OCHOBaHHS U COJH KakK 3JEKTpoNHThl. VX Kimaccupukamus u
JIHCCOIHAIS.

OO0mme XUMUYECKHE CBOWCTBA  KHUCIOT: HW3MEHEHHE  OKpPAacKH  HWHIUKATOPOB,
B3aUMOJICCTBHE C MeETallaMH, OKCHJAAMH ¢ THUIPOKCHUIAMU METAUIOB U  COJSIMHU.
MonekynspHbie 1 HOHHBIE (TIOJTHBIC U COKPAIIEHHBIC) YPAaBHEHUS peakiuii. XMMHUYECKHA CMBICIT
COKpaIIEHHBIX YpaBHEHUI. YCIIOBUSI MPOTEKAHUS PEAKIIUN MEXIY IJIEKTPOJIUTAMU JI0 KOHIIA.
Psig akTHBHOCTH METAILIIOB.

OOmue XMMHYECKHE CBOMCTBA IIEIOYEii: B3aMMOJICHMCTBUE C KHCIOTaMH, OKCHIAMH
HEMeTaIoB, cojsaMu. OOmmMe XHMHYECKHE CBOWCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMOJICHCTBUE C KUCTOTAMH, Pa3JIOKEHUE TIPU HarPeBaHUU.

OO01mure XMMHYECKHe CBOMCTBA CPEAHMX COJICH: B3aUMOACHCTBHE ¢ KUCIOTaMU, IeTI0YaMH,
COJISIMM U MeTaiaMu. B3anMo1eiicTBHE KHUCIIBIX COJICH CO IIEIIOYaMH.

['unponu3, kak OOMEHHOE B3aUMOJIEHCTBUE COJe ¢ BOJOW. ['MApONM3 COMU CHIBHOTO
OCHOBaHUs U c1ab0¥ KUCIOTHL. [ maposnn3 conu c1aboro oCHOBaHUS U CUIbHOM KucioThl. [1Ikana
pH.

CBoiiCTBa KHCIIOT, OCHOBAaHHUM, OKCHJIOB M COJIEH B CBETE TEOPUHU DJIEKTPOIUTUUYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoHcTpaumu.

. HcnbrTanue BEIECTB U UX PacTBOPOB Ha 3JIEKTPONPOBOIHOCTh

o 3aBHUCHUMOCTbD AJIEKTPONPOBOJIHOCTU YKCYCHOM KUCIIOTHI OT KOHIIEHTPAIUH.
. JIBU>KEeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE

. OrnpezeneHne xapakrepa cpeibl B pacTBOpax COJeH.

JlabopaTopHbIe ONBITHI.

13. Jluccounanus cinaObIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIIOTHI.
14. VI3mMeHeHne OKpacKu UHAUKATOPOB B KMCIOTHOM Cpene.

15.Peaknus HEUTpaIM3aluy pacTBOPA MIENOYHN PA3IMYHBIMU KHCIIOTAMHU.



22

16. ITonyuenue runpoxcuaa meau(ll) u ero B3aumoaeicTBrE ¢ pa3TUIHBIMHA KUCITOTAMH.

17. B3aumopaeicTBre CUIBLHBIX KUCIOT ¢ okcuaom meau(1l).

18-20. B3aumoeiicTBre KACIOT C METAJIAMU.

21. KauectBeHnHas peakius Ha KapOOHAT-HOH.

22. Ilony4yeHue CTyHs KPEMHUEBOM KUCIIOTHI.

23. KauecTBeHHas peakius Ha XJIOPHU/I- WU CyIb(aT-HOHBI

24. VI3MeHeHHue OKpacKu MHAUKATOPOB B IIEJIOYHOM Cpejie.

25. B3aumopeicTBHE HIENIOUEN C YIVIEKUCIIBIM ra3oM.

26. KauecTBeHHas peakuusi Ha KATUOH aMMOHHUS.

27. llonyuyenue runpoxcuaa meau(ll) u ero paznoxenue.

28. BzaumopeicTBrue KapOOHATOB ¢ KMCIIOTAMHU.

29. Tlonyuenne ruapokcuaa xemneza(lll).

30. B3aumoneiicTBue xene3a ¢ pactBopoM cyibdara meau(1l)

IIpakTuyeckune padoTsl

1. CBoiiCTBa KHCIIOT, OCHOBaHUW, OKCHUJIOB U COJIEH B CBETE TEOPUH IIEKTPOIUTHUECKOU
JIUCCOITMAIIMY U OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUid

HeMmeTrasibl M X COeIUHEHUS

CtpoeHue aTOMOB HEMETAUIOB U WX mojoxkenue B [lepmoamueckoit cucreme. Psin
3JIEKTPOOTpULATENbHOCTH. Kpucraminueckue pemeérku HEMETAIOB — IPOCTHIX BEIECTB.
Amtotponus u e€ npuuuHbl. PU3NYECKUe CBOMCTBA HeMeTauToB. O0Ie XMMIYECKHE CBOHCTBA
HEMETAJUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

l'anorensl, cTpoeHHE WX aTOMOB M MOJEKYyJd. DU3NYECKME U XHMHUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHHUs CBOWCTB TaJIOT€HOB B 3aBUCHUMOCTH OT MX IMOJIOKEHUS
B [lepuoanueckoit cucreme. HaxoxxaeHue rajioreHOB B MIPUPOJIE U UX TOJTydYeHHE. 3HAUCHUE U
MIPUMEHEHHUE TaJIOr€HOB.

["asloreHoBOIOPOZIBI M COOTBETCTBYIOIIME WM  KHUCJIOTBHI: IUIABHUKOBAsi, COJISHAS,
OpomoBoJOpoIHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklUyd HA TajJOTeHU-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKask POJlb.

O6mas xapakrepuctuka 3nmeMeHToB VI A — rpynmel. Cepa B mpupojae U €€ MoIy4eHHUe.
AmnotponHbele MoauMQUKalMM cepbl M UX CBOMCTBAa. XHMMHMUYECKHE CBOICTBa cepbl U €€
MIPUMEHEHUE.

CepoBoAOpO: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUUYECKHE, TTOJIYYCHUE U 3HAUYCHUE.
CepoBogoponnas kucnora. Cynbhuasl v ux 3HaueHue. JIroMuHopopsI.

Oxkcun cepoi(IV), ceprucras kuciora, cynbdutsl. KauecTBeHHas peakuusi Ha Cyiab(UT-
HOH.

Okcun cepsl(VI), cepnas kucnora, cynbdarel. Kpucramioruaparel. KauectBenHas
peaxius Ha cynb(ar-uoH.

CepHas KucioTa — CHIIbHBIN 37eKTpoJuT. CBoMcTBa pa30aBI€HHON CEpHOM KHUCIOTHI, KaK
TUTIUYHON KHUCIIOTHI: B3aUMOJEHCTBHE C METa/NIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMU,
OCHOBaHUSIMU U aM(pOTEPHBIMU THAPOKCHUIAMHU, cojisiMHu. KauecTBeHHast peakiusi Ha Cyibgar-
HOH.

OO0mass xapakTepucTUKa 3JeMEHTOB VA rpymmbl. A30T, CTPO€HHE aTOMa M MOJIEKYJIbI.
®u3znueckue M XUMUYECKHE CBOWCTBA W NpPUMEHEHUE a30oTa. A30T B MpUPOJIE U €ro
Ouosoruueckas poJb.

AMMHak, CTpo€HUE MOJEKYIbl U (U3MUECKUe CBOMCTBA. AMMUAYHAas BOJA, HAIIATHIPHBIN
CIIUPT, TUIpAT aMMHUaka. JJOHOpHO-aKIENTOPHBIM MEeXaHW3M O0pa3OBaHMS KaTHOHA aMMOHUS.
BoccranoBurtenbnubie cBoicTBa aMmuaka. Conu aMMOHMS UM uX npumeHenue. KauecTBeHHas
peakiys Ha KaTHOH aMMOHHSI.

Oxkcunel azora: HecoleoOpa3yrollue W KHCIOTHBIE. A30THCTas KHCIOTa W HUTPUTHL
A30THas KUC0Ta, €€ moJiyueHue u cBorictBa. HutpaTthi.
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®docdop, crpoenne aroma u amwtoTpornus. Pochuasl. Pochun. Oxcun dhochopa(V) u
oprodochopras kucnora. Pocharer. DochopHbie ynodbpeHus. THCEKTHIIHIBI.

OO6mas xapaktepuctuka 3neMeHToB [V A- rpymnmbl: 0COOEHHOCTH CTPOCHUS aTOMOB,
IIPOCTBIX BEIIECTB U COECAMHEHUN B 3aBUCHUMOCTH OT IOJIOXEHHS 3JeMeHTOB B [leproanueckoit
cucteme. Yriepol. AJoTpornHble MoauduKanuu: anmas, rpadut. AMOpdHBIH yriaepoa U ero
copTa: caXa, AaKTHUBHUPOBAHHBIM yroimb. AjcopOuus. XWMHUYECKHE CBOWMCTBA YIIepoja.
Kokcoxumuueckoe npou3BOACTBO U ero npoaykius. Kapouas.

Oxcupn yrunepona(ll): crpoeHwe MosieKynbl, NOJIy4eHHME U ero cBoicrBa. Oxcup
yraepona(IV): crpoenre MoJIeKyJibl, TIOJYYCHHE W €ro CBOWMCTBAa. YronbHas kuciora. Conu
YrOJILHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHAaThl. TexHHuecKas v muIeBas Coaa.

Heopranuueckue M opraHudeckue BeIIECTBA. YTIJIEBOAOPOIbl. XHUMHUYECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSII0K COEIMHEHHUS aTOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

Mertan, 3TaH, KaK IpeJesbHBIE YIIIEBOJOPOIbl. DTHIEH U alleTUJICH, KaK HempeaeIbHbIe
(HeHachIlLleHHbIE) yraeBoaopoasl. l'opeHue yrieBonoponoB. KadecTBeHHblE peakIuu Ha
HENpeeIbHbIEC COSAUHEHHUS.

OTUIOBBIA CHHPT, €ro TMOJy4YeHHWE, TNPUMEHEHHE U (QHU3HOJIOTHYECKoe JEHCTBHE.
TpexaToMHbIil ciupt rimuepuH. KayecTBeHHast peakiusi HA MHOTOATOMHBIE CITUPTHI. YKCycHast
— IPEJCTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenne ero aroma u coictBa. Kpemuuit B npupone. CUIMUuIbl U CUJIaH.
Oxcun kpemuusi(1V). Kpemuuesas kucinora u e€ coinu.

[IpousBoacTBO cTekna ©  IHeMeHTa. [IpoayKuus CHUIUKATHOW MPOMBIIUIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepamuKa, papdop, dhasac. OnTuueckoe BOJIOKHO.

Hewmerannsl B mpuponme. DpakimoHHas TNEperoHka >XHUIKOrO BO3IyXa, KakK CIOCO0
NOJYy4YeHUs1 KHUCIopoja, as3ora, aproHa. Ilomydenume ¢ocdopa, kpemHus, Xiopa, HOIA.
DNEKTPOIN3 PACTBOPOB.

[TosryueHue cepHON KUCIIOTBI: CHIPbE, XUMU3M, TEXHOJIOTMYECKAsl CXEMa, METO/ KUIISIIETO
CJIOs1, IPUHIUIIBI TEII00OMEHA, MPOTUBOTOKA U HUpKymsauuu. Oneym. [IpousBoacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMA.

JdeMoHcTpannn

. Konnekuust HemMeTaos.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP M MPUHIMIIBI €70 PAOOTHI.

["'opeHne HeMeTallJIOB — MPOCTBIX BEILIECTB: cepbl, pochopa, APEBECHOTO YIIIA.
OO0pa31bl raJoreHoB — MPOCTHIX BEIIECTB.

B3anmoeicTBie raJloreHoB ¢ METAJUIAMH.

BeiTecHenue xyopa 6poMOM MK HOJa U3 PACTBOPOB UX COJEH

Konnekuus npupoaHbIX COEIUHEHUH XII0pa.

B3aumoaeicTBue cepsl ¢ METAJUIAMH.

["'openue cepbl B KUCIOPOJE

Konnekuus cynbGuaHbx pya.

KauecTtBeHHast peakuus Ha CylnbQUA-HOH

OO6eclBeunBaHNEe OKPALIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM Ta30M.
B3anMopeiicTBue KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI C MENIBIO.
OOyrinuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CoctaB Bo3ayxa»

Buneodparments! u cnaiiasl «[Itnusu 6azapen»

[Tonydyenue, cobupaHue 1 pacro3HaBaHHE aMMHaKa

Paznoxxenne 6uxpomara aMMOHUS

BzanmopencTBue KOHLIEHTPUPOBAHHOK a30THOM KHUCIIOTHI C MEJBIO

I'openne u€pHoro nopoxa
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o PasnoxeHne HUTpaTa Kaiusi U TOPEHUE IPEBECHOTO YroJibKa B HEM

. OO6pa3sibl mpUpoAHBIX coenuuenuii pocdopa.

o ['openue dhocdopa Ha BO3ayXE U B KUCIOPO/IE.

. [Tomyuenue 6enoro ¢ochopa 1 UCTIBITAHUE €TO CBOMCTB

. Komnekuust «O0pa3ibl MPpUPOIHBIX COSAMHEHUN YTIIepo1ay»

. IToprper H. 1. 3enunckoro. Ilornomnenne akTHBUPOBaHHBIM YIJIEM PacTBOPEHHBIX
BELIECTB UJIU a30B.

. VYerpoiicTBo npoTrBorasa

o Monenu MoeKkya MeTaHa, 3TaHa, 3TUJICHA U alleTUIICHA.

o BsaumopeiicTBue 3TuieH ¢ OpOMHOI BOJOW U pacTBOPOM IepMaHTaHaTa Kajusl.

OO01re XMMHYECKHEe CBOMCTBA KUCIIOT Ha MIPUMEpPE YKCYCHOM KUCIIOTBHI
KauecTBeHHast peakuys HAa MHOTOATOMHBIE CITUPTHI
Komnexkuust «O6pa3iibl MPpUPOTHBIX COSAMHCHUN KPEMHUS
Kosmekuus crekia, KepaMuKky, HEMEHTA U U3JIEIIUNA U3 HUX
Koymeknus npoaykuuu CUIMKaTHON NPOMBILIIJIEHHOCTH
Buneodparmentst u cnaiiasl «I [pon3BOICTBO CTEKIIA M IEMEHTa
Komneknusa «[IpupoaHpie COeIMHEHNS] HEMETAIIIIOBY
Buneodparments! u cnaiiapl «DpakMoHHAs IEPETOHKA KUKOTO BO3AYXa»
. Buneodparmentsl u cnaiinel «llomydyeHue Bojopona, KHUCIOpPOJa W TallOT€HOB
ANEKTPOIUTUYECKUM CIIOCOOOM)
. Mogenu anmapartoB I IPOU3BOJICTBA CEPHOM KUCIIOTHI.
. Mopenp Kunsimero cios.
. Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.
. BuneodparmenTs! u cnaiiasl «IIpou3BoACTBO CEPHOI KUCIOTHDY
[ ]
[ ]

Buneodparments! u cnaiiasl «l[pou3BoacTBO aMmMHuakar»
Komnexuust «CpIpb€ A1 MOJIy4EHUsI CEPHON KUCIIOTBD»

JlaGopaTopHble ONBITHI

31. Pacnio3HaBaHue€ rajJoreHu-HOHOB

32. KauecTBeHHbIE peaKLUU HA CYIb(aT-UHOHBI

33. KauecTBeHHast peakiusi Ha KATHOH aMMOHUS

34. XuMHueckre CBOMCTBA a30THOM KHMCIIOTHI, KaK JIEKTPOJINTA

35. KauectBennsie peaknnu Ha pocdar-noH

36. Ilony4yeHue u CBOMCTBA YTOJIBHON KUCIOTBI

37. KauecTBeHHas peakiys Ha KapOOHAT-NOH

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJINKAaTa HaTpHUs

IIpakTyeckue padorTnl

2. VI3yueHue CBONCTB COJITHOM KMCIOTHI

3. M3yueHne CBOWCTB CEpHON KUCIOTHI

4. Ilony4yeHne aMMuaKka u U3y4eHHUE ero CBOUCTB

5. [TomyueHue yriieKucioro raza u U3y4eHue ero CBOMCTB

Metajubl 1 ux coequnenusi (16 1)

[Tonoxenne wmeramoB B Ilepuonnueckoid cuctemMe XuUMHYECKMX »dieMeHToB J[. .
MenzeneeBa, CTpOEHHE MX aTOMOB M KpHUCTaUIOB. Meramnudeckass CBSI3b UM MeETaJUIMUYECKas
KpucTaJMueckasi pemérka. duznyeckue cBOWCTBA METAJIOB: 3JIEKTPO- U TEIIONPOBOIHOCTD,
OTpa’karoIasi COCOOHOCTh, MIACTUYHOCTb. CIulaBbl YEPHBIE U LIBETHBIE.

Mertabl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUUECKUN Pl HanpsbKeHU. B3auMoericTeue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.

Oxcuapl M THAPOKCHUBI IMIEOYHBIX METaUIOB, UX MOJy4Y€HHE, CBOMCTBA, MPUMEHEHUE.
Bakneiimue coiM IMET0YHBIX METAIOB, UX 3HAYEHHUE B )KMBOW M HE)KMBOM MPUPOAE U B KU3HU
YyeJloBeKa.
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OKcuabl U TUAPOKCUABI MIEIOYHO3EMEIbHBIX METAJJIOB, UX IIOJy4EHHE, CBOMCTBA W
npuMeHeHrne. BaxkHenmme cojid METOYHO-3EMENbHBIX METAUIOB, UX 3HAYEHUE B MPUPOJE U
KU3HU yenoBeka. KapOoHaTsl ¥ ruipokapOOHATHI KaIbIIHSL.

KéctkocTh BOIBI: BpeMeHHas U mocTosHHas. CrnocoObl yCTpaHEHUS BPEMEHHOMN
#ectkocTu. CriocoObl ycTpaHeHHsI TOCTOSIHHOM skECTKOCTH. OHUTEI.

CoenuHeHus amlOMHHHUS B Ipupoae. XUMHUYECKUE CBOMCTBAa amoMuUHHS. OCOOEHHOCTH
OKCHJIa U THAPOKCUIA ATIOMUHUS KaKk aM(OTEepHbIX coenuHeHu. BaxuHeilme coan anroMuHus
(xopu, cyabdar).

OcoOenHoctu cTpoeHusi aToma sxenesa. JKenezo B mpupoze. Baxneiiiue pynbl xenesa.
[Tonyyenue uyryna u cranu. Oxkcuasl u rugpokcuast sxxenesa(ll) u (I1). Conu xeneza(Il) u (11I).
OO6HapyxeHre HOHOB KaTHOHOB eJie3a B pacTBOpe. 3HAUeHUE COeTUHEHUI JKere3a.

Koppo3zust xummuueckast U 3JIEKTPOXUMUYECKAs. 3allUTa METAJJIOB OT KOPPO3UH.

Mertasisl B mpupojie: B CBOOOJHOM BHJI€ U B Buje coeauHenuil. [lonstue o Metamtypruu.

Yépnas u LBETHAas METAJLIyprHusl. [Inpomeramyprus, TUAPOMETAULYpPIus,
anexkTpomeTaiTyprusi. JlomeHHslid mporecc. IlepepaboTka wyryHa B CTalb. ODJICKTPOJIH3
pacIuIaBoB.

JdeMoHcTpannn

° BzaumopeiicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

° ['openue HaTpus, MarHUs U KeJe3a B KUCIOPOJIE.

. Bcnblka TEpMUTHOM CMeECH.

° BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.

° BzaumogeiicTBre alfOMUHNS ¢ KUCIOTaMH, IIEI09aMHi U BOJIOM.

° B3aumoseiicTBue xene3a U MeIu C XJIOPOM.

° B3aumoneiictBue Meau ¢ KOHIIGHTPUPOBAHHOW CEPHOWM KHUCIOTOM M a30THOM
KHCJIOTOM (pa30aBlICHHON W KOHIICHTPUPOBAHHOM).

° Okpacka MIaMeHu COeIMHEHUSIMHU I1IEJTOUYHBIX METAJIJIOB

° Okpacka MIaMeHu COeUHEHUSIMHU IIETOYHO3EMENIbHBIX METAJIJIOB

° l"amenne n3BecT BOOOM.

. ITomy4yenue KECTKOM BOIBI B3aUMOJICUCTBUEM YITIEKHACIOTO C U3BECTKOBOU BOJIOM.

° YcTpaHeHne BpeMeHHOH jKECTKOCTH KUTISTYCHUEM U T00aBKOM COMIbI.

° YcTpaHeHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.

° VOHUTHI ¥ IPUHITAI UX JEHCTBUS (BHACODPArMEHT).

° Konnekuus npupoaHbIX COEAMHEHUN ATFOMUHUSA.

° Buneodparments! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOIU(DUKAITHI.

° [Toryuenue am¢poTepHOro THAPOKCUAA ATFIOMUHUS U UCCIIEIOBAaHUE €TO CBONCTB

° Konneknus «XUMHYIECKHE UCTOYHUKH TOKAY

° Pe3ynbpTaThl MIATENBHOTO JKCHEPUMEHTA [0 M3YYEHHI0 KOPPO3UH CTaJbHBIX
W3AEJUI B 3aBUCUMOCTH OT YCIIOBHI MPOILIECCOB

° Boccranosnenune menu u3 okcuaa meau(Il) Bogopoaom

° Buneodparments! u cnaiiasl «II[por3BoACTBO UyTryHa U CTATH

° Buneodparments! u cnaiiapl «3memaus U3 4yryHa v CTaim

° BuneodparmenTs u cnaiiasl «[Ipor3BoACTBO alTFOMUHHUS

JlaGopaTopHbIe ONBITHI

39. B3aumoneiicTre xene3a ¢ pactBopoMm cyibdata mean(ll)
40. TTomy4yeHre H3BECTKOBOM BOJIBI U OIIBITHI C HEH

41. Tlonyuenue ruapokcunos xenesa(ll) u (111)
42.KadyecTBEHHBIE peaKIMM Ha KATHOHBI JKeJe3a
IIpakT4eckue padoThl

6. [Tomyuenue sxecTKOM BOJIbI U CITIOCOOBI €€ YCTpaHEeHUS

7. PerieHne sKCIepUMEHTAIBHBIX 337a4 110 TeMe «MeTabh»
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XuMHSA U OKPYKAKIIas cpeaa

Crpoenne 3eMiu: sIpo, MaHTH, 3eMHasi KOpa, UX XUMHUYECKHi coctaB. JIutocdepa u eé
XuMuuyeckuii cocrtaB. Munepanbl. Pyabl. Ocapounsle mnopoasl. [lone3Hble nckomaemsle.
XUMHUYECKUH cocTaB THIpocdepbl. XUMUUYECKHH COCTaB aTMOC(EPHI.

HcTOYHUKH XMMHUYECKOT0 3arpsA3HeHHs OKpYyKatouieil cpespl. ['modanbHbIe 9KOIOTHYeCKUe
npoOJeMbl YeloBEeYeCTBA: MApHUKOBBIA 3(P(EKT, KHUCIOTHBIE JOXAWU, O30HOBBIC JIBIPHI
MexyHapoIHOE COTPYJHUYECTBO B 00JacCTH OXpaHbl OKpYKaIoLIeH Cpelabl OT XMMHYECKOTO
3arpsi3HEHUs. «3enEHast XUMUS».

MapkupoBka ynakOBOYHBIX MaTEpUajIOB, SJIEKTPOHUKUA U OBITOBOW TEXHHKH, IMPOIYKTOB
MATAHUS, STUKETOK 10 YXOy 32 OHEHKIOM.

JdemMoHCcTpauMu

. Buneodparmentst u cnaiiasl «Ctpoenne 3eMiIn U €€ XUMUYECKH COCTaB»

. Kosnekuus MUHEpPaIoB U T'OPHBIX IIOPOJ

. Koyneknusa «Pyael meTaninoBy»

o Buneopparmentst  u  cmaiigel  «[ToOanbHBIE  9KOJOTHYECKHE  MPOOJIEMBI
4eJI0BEYECTBA»

. BuneodparmMeHThI 1 cliaiiibl O CTENIEHN SKOJIOTUIECKOH YUCTOTHI TOBapa

JlabopaTopHble ONBITHI

43. U3yueHue rpaHura

44, V3yyeHne MapKHUPOBOK Pa3IMYHBIX BUIOB MPOMBIIUICHHBIX M IPOJOBOJIbCTBEHHBIX
TOBapoOB

O0o0menne 3HAHUH 110 XMMHHU 32 KYpC 0CHOBHOI mKo.bl. [loaroroka k OcHOBHOMY

rocy1apcTBeHHOMY 3K3aMeHy

CtpoeHue aroMa B COOTBETCTBUHM C IOJOXEHHEM XHUMHUYECKOIO JJIEMEHTa B
[Tepuonuueckoit cucreme. CTpoeHHE BelIECTBA: XHMMYECKass CBSA3b M KpPUCTaNIMUYECKUE
peméTky. 3aBUCUMOCTb CBOMCTB OOpa30oBaHHBIX 3JIEMEHTaMM IMPOCTHIX BEIIECTB (METAJJIOB,
HEMETAJJIOB, OJaropoJHBIX ra3oB) OT IOJOXEHHs 3JIeMeHTOB B Ilepuonndeckoit cucreme.
Tunonorus HEOpraHMYECKUX BEILIECTB, IEJICHNUE UX Ha Kilacchl U rpynisbl. [IpeacraBurenu.

[Ipu3Haku W yclnoBHS NPOTEKAHHUS XUMHUYECKUX peakuuid. THUMONOrus XUMHUYECKUX
peakuuMii 1o pa3IMYHBIM OCHOBaHMAM. Peaknuum wMoHHOTO oOMeHa. OKHCIUTENbHO-
BOCCTAaHOBUTEINIbHBIE PEAKIINH.

XVWMHYECKME CBOWCTBA IPOCTBIX BEIIECTB. XapaKTEpHblE XUMHUYECKHE CBOMCTBA
coieoOpa3yloIuX  OKCUIOB, TUAPOKCUIOB  (OCHOBaHMM, KHUCIOT U  aM(pOTEpPHBIX
THJIPOKCHUIOB), COJIEH.
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IMpumepHoOe TeMaTHYECKOE MJIAHHPOBaHHe Kypca 7 Kjacca
(1 u B Hemesmi0, Beero 35 4.)

Tema ypoka

Coaepixanue ypoka

XapakTepucTHKA OCHOBHBIX BU0B
aesiTesbHOCTH oOy4yaromuxcsi ¢ OB3 (na ypoBHe
yueOHBIX J1eiicTBHI)

IIpeamer xumMum U MeTOABI €€ n3yueHus (4 4)

[Ipeamer xumun

3HayeHUEe XHUMHU B IKHU3HU COBPEMEHHOTO
yenoBeka. Tema u BemectBa. CBOICTBA BEIECTB.
[IpuMeHeHne BeIecTB Ha OCHOBE UX CBOMCTB.

Hemoncrpaunu. KoJuiekuuss — CTEKISIHHOU
xumuueckord mocyasl. Komnmekuust wuzgenuit  u3
AJITFOMHUHUS U €T0 CIIJIaBOB

Obvsichams ~ TUANEGKTHKY  B3aUMOOTHOIICHUHN
4yejloBeKa W HPUPOABI,  ULIIOCmMpuposams €€
puMepamHu.

Xapaxmepuzoeams NPEIMET XUMUH.

Pa3znuyamo Tena u BeniecTa.

Xapaxmepuzosams CBOWCTBA BEUIECTB KaK HUX
WHJUBUlyaJIbHbIE TPU3HAKHU.

Yemanasnueams npuuMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy CBOICTBaMH BeIIECTB UM 00JacTsIMH UX
MIPUMEHEHUS.

Onucvliéamb CBONUCTBA HEKOTOPHIX BEUIECTB IO
OnpeAeIEHHOMY IUIaHy

SIBneHus,
MPOUCXOASIINE C
BelllECTBaMHU

®u3nyuecKue SBJICHUS U XUMHUUECKUE PEAKIUU.
BemectBa, ydacTBylImHMe B PEAKIUU: HCXOJHBIE
BEIIECTBA M  MNPOAYKTHl  peakuuu. I[Ipu3Haku
XUMHYCCKUX peaKHHﬁZ N3MCHCHUEC OBETa,
BBINIQJICHUE WJIM PACTBOPEHUE OCAIKa, BBIICICHUE
rasa, BEIJICJICHHE WM MOTJIOIIEHNE TSIIOTH U CBETA,
MOSIBJICHHUE 3a11axa.

JemoncTpanuun. IlomydyeHue  yriaeKuCIOTro
rasa M €ro B3aMMOJIEICTBHE C M3BECTKOBOH BOJIOH.
B3anmoneiicTBue pactBopa NHUIIEBOM  COABI  C

Paznuuamo (I)I/ISI/I"ICCKI/IG U XUMHWYCCKUC SABJICHHA,
HCXOJHBIC BEHIECCTBA U IPOAYKTBI pCaKIIUU.

Yemanasnusame B3aMMOCBA3U MCKIY
XUMHUYCCKUMU ABJIICHHUAMHU U IMPU3HAKAMH, KOTOPBIC HUX
COIIPOBOKAAIOT.

Obvsichams  TPU3HAKW XUMHUYECKHX peaKiui
pa3aMyYrsAMHU B CBOMCTBaX PEareéHTOB U MIPOJYKTOB
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YKCYCHOM KHCIIOTOW. B3ammopnencrsue pacTBOpOB
MEAHOrO0 Kynopoca M HAlIaTBIPHOTO  CIHPTA.
Ilomxuranyue MepCTsIHOW HUTH

3 Habmonenue u W3ydyeHue TIUIaMEHH CBEYM U  CHUPTOBKH. Xapaxmepuzoéams OCHOBHBIE METOIbl H3y4CHUS
HKCHEPUMEHT B ['unoresa wu BeBOA. OdopmileHHEe pe3yabTaToOB | €CTECTBO3HAHUS: HAOIIOIEHUE, IKCIICPUMEHT.
XUMHH JKCIIEPUMEHTA. IIpeonazamo CrocoObl bukcupoBaHus
JlaGopaTopHble onbIThI. V3ydeHne cTpoeHHs | pe3yIbTaTOB SKCIIEPUMEHTA.
IUIAMEHU CBEYH U CITUPTOBKU Habniooams 3a TOpeHHEM CBEYU U U3yYyamv
CTPOCHUE TIAMEHHU.
Dopmynuposams paBuiIa ONTUMAILHOTO
HarpeBaHus C UCIOJIb30BAHUEM TNIAMCHHU.
Cobnrooams nipaBuiIa TEXHUKHA 0€30MAaCHOCTU MPU
paboTe ¢ HarpeBaTelbHBIMU IpUOOpaMu
4 [IpakTuueckas 3HAKOMCTBO C TaOOPATOPHBIM 000PYIOBAHUEM. Pabomams ¢ nabopaTopHbIM 00OpYIOBAaHHUEM H
paborta Ne 1 [TpaBuia TexHUKH OE€30MACHOCTH MPHU padoTe B | HArpeBaTEIbHBIMU MPUOOpPAaMH B COOTBETCTBHH C
KaOWHETe XUMUU MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Habniooams  3a  cBoOWCTBaMH  BEIIECTB U
SIBIICHUSIMU, TIPOMCXO/ISIIIIUMU C BEIIECTBAMHU.
Onucvigams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHUH.
Obodwams pe3ynpTaThl HaOmOAeHU B (opme
BBIBOJIA HA OCHOBE MPOBEIEHHOI0 SKCIIEPUMEHTA
5 CTpoeHne BemecTB U X arperaTHbie cocTOsTHUA (2 4)
—b6
5 Crtpoenue ATOMBI 1 MOJIEKYJTBI. ObvscHAmMb, 9TO TAKOE aTOMBI, MOJICKYJIbI, HOHBI.
BEIIIECTB Juddysus. BpoyHoBckoe ABHKEHHE. Apaymenmupoeams PpeanbHOCTb CYIIECTBOBAHUS

OcHoBHbIE MOJIOXKEHU S aTOMHO-
MOJIEKYJISIPHOTO yueHUsl. FIOHBI.

BemecrtBa MOJIEKYJIIPHOT'O u
HEMOJIEKYJIIPHOTO CTPOEHUS.

JMemonctpanuu. [Iuddy3us nepmanranara

KaJInusda B BOJC.

Jlaboparopubie onbIThl. HaOmonenue 3a

MOJIEKYJT SABJIEHUSAMU AUPGY3Ud U OpPOYHOBCKOIO
JIBUKEHUS.
Dopmynuposams OCHOBHbBIE TOJOXKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
Pasznuuame BEIIEeCTBa
HEMOJIEKYJISIPHOTO CTPOCHHUS

MOJICKYJIIPHOTO |
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OpPOYHOBCKUM JIBM)KEHUEM (JABUKEHUE YACTHUIl TYIIH
B Boze). Juddy3us KOMIOHEHTOB Je3070paHTa B
Bo3ayxe. JAuddysus caxapa B Bozie

6 ArperatHble I'aspl.  Kungkoctu.  TBEpaple  BemiecTsa. Pa3znuyams Tpu arperaTHbBIX COCTOSIHUS BEILIECTBA.
COCTOsAHUSA BCUICCTB B3anmnunie Mepexoabl MCKOY arperaTHbIMU Yemanasnusame B3ammocBs3u MCKAY HHMHU Ha
COCTOSTHUSIMU BEIIECTBA: BO3TOHKa (CyOnMMalnus) U | OCHOBE B3aUMHBIX MEPEXO0B.
necyOonuManus,  KOHJACHCAIUS M HCHAapeHwHe, Hnniocmpuposamsv 3TH TIEpEX0/ibl IPUMEPAMHU.
KPUCTAIIIN3AIUs U TUIABJICHHE. Habniooams XuMu4ecKuit SKCIIEPUMEHT U Oenamb
JMemoncrpanuu. CoOupanue npudopa i | BEIBOJBI HA OCHOBE HAOIIOICHUN
MOJTyYeHUs Ta3a U MPOBEpPKa ero Ha repMEeTUYHOCTb.
Bosronka cyxoro npfa, noja uin HadTaluHa.
JlaGoparopHble ONbITHI. ArperaTHble
COCTOsSAHUS BOJBI.
7 CmMmecu BenecTB, ux coctas (5 )
—11
7 Yuctoie Yucrtele BemecTBa U cMecu. ['OMOTreHHbIE U Paznuyams  ducthie  BemecTBa M CMECH,
BELIECTBA U CMECU rereporeHHele cmecu. [‘a3000pa3Hble, JKUIKHME U | TOMOTEHHBbIE W TETEpOTr€HHBbIE CMECH; ra3oo0pas3HbIe,
TBEP/BIE CMECH. JKUAKUE U TBEPABIE CMECH.
JleMoOHCTpaLIUH. Pa3nuunble oOpasisl Hnnmocmpupoeams  paznudHble THIIBI  CMeCEd
Mpamopa. Konnekiust MUHepasioB ¥ TOPHBIX TOPOJT npruMepamMu
8 I"a3oBble cmecH Bo3nyx — npuponnas rasosast cmech. CocraB ObvsicHamb, 4TO BO3AyX — MPUPOJHAs Tra3oBas
Bo3ayxa. OObEMHas [0Ji1 KOMIIOHEHTa Ta30BOH. | CMECH.
Pacuérbl ¢ ucnoiab30BaHUMEM MOHATHS «OOBEMHAS Xapaxmepuzoeamsb 00bEMHYIO J10JIF0 KOMITIOHEHTA
J10JI1 KOMIIOHEHTa CMECH) ra3oBOM CMECH M Ha ATOW OCHOBE — COCTaB BO3/yXa.
1Ipo6ooums pacy€Thl ¢ UCHOIb30BAHUEM MOHSITHS
«00BEMHAs 1011 KOMIIOHEHTA CMECH»
9 MaccoBast nons PacTBOpbl, pacTBOpUTENb U PacTBOPEHHOE Xapaxmepusoeams pacTBOPEHHE U PaCTBOPHI, KaK
pacTBOpEHHOTO BELIECTBO. ITonsiTue 0 KOHIIEHTpaLuH | (U3NUECKOe SIBICHHE.
BelIecTBa pPacTBOPEHHOIO BELIECTBA. Pasnuyams  pacTBOpUTENh UM PacTBOPEHHOE
MaccoBast 10j11 pacTBOPEHHOIO BEILIECTBA U | BEILECTBO.
pacueTsl ¢ UCTIOJIB30BaHUEM 3TOTO MOHATHUS. Xapaxkmepuzoeams MacCOBYIO JIOJTIO

JleMoHCTpaLUK. Buneodpparment o
oOHapyXeHHI0O OOBEMHOW JOJAM KHUCIOpOAa B

pacTBOPEHHOIO BELIECTBA.
1Ipo6ooumys pacy€Thl ¢ UCIOIH30BAHUEM MOHSITHS
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BO3yX€ «MaccoBasi 10J1s1 pACTBOPEHHOT'O BELLIECTBAY.
1 [IpakTuueckas [IpuroroBnenue  pacTtBopa C  3aJaHHOU Pabomams ¢ nabopaTopHbIM 00OpYIOBaHHUEM H
0 pabota Ne 2 MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA U3MEPUTEIbHBIMA TNPUOOpaMU B COOTBETCTBHH  C
paBUJIaMU TEXHUKH 0€30MacHOCTH.
Ilpo6ooums pacuéThl ¢ UCIOJIB30BAHUEM MOHSITHS
«MaccoBas J10J151 PACTBOPEHHOIO BEILIECTBAY.
Habniwooams  3a  CBOWCTBAMH  BELIECTB H
SIBJICHUSIMU, TPOUCXOSIIUMHU C BEIIECTBAMMU.
Onucvieamb ~ XUMHUYECKUH  SKCIIEPUMEHT  C
HIOMOIIIBIO PYCCKOTO (POTHOIO) A3bIKA U SI3bIKA XMMUH.
O6o6wams pe3ynbTaThl HaOMIOAEHUN B (opme
BBIBOJIA HA OCHOBE IIPOBEJIEHHOT0 SKCIEPUMEHTA
1 Maccosast nong [lonstTne o0 TexHWYecKOM oOpasne, 00 Yemanasnueams  ananorun Mexay MNOHATUSMU
1 npumMecei OCHOBHOM KOMIIOHEHT€ W O npumecd. MaccoBas | «MaccoBasi JI0Js pacTBOPEEHHOTO  BEUIECTBA» U
JoJ1s1 mpuMecu. Pacy€rsl ¢ UCIOIb30BaHUEM MOHSTHS | «MAccoBast J10JIs IPUMECE».
«MaccoBas J0Js1 IpuMecen». 1Ipogooums pacu€Thl C HCIOIB30BAHHEM STOTO
JdemoHcTpaumu. TTOHSATHS.
BuneodparmMeHTsl W clalael  MpaMOPHBIX Hnnriocmpupoéams CTENEHb YUCTOTHI BEIIECTB
aptedaktoB. BuneodparmMeHTsl U claiabpl U3IEIUN | IPUMEpaMHU.
U3 BeleCTB 0c000i uncToThl. Konmnekius ObITOBBIX,
KOHJIMTEPCKUX U MEIUIMHCKUX cMecerd. OOpasibl
MEIUIMHCKUX M MHUIIEBBIX PACTBOPOB C yKa3aHUEM
MaccoBOM 10U KoMIoOHeHTa. Dddext Tunnans ans
KOJUIOUTHBIX PACTBOPOB U Ia30BbIX B3BECEH
1 dusnyeckue siBjJeHuss B Xumuu (3 4)
2—14
1 Hexotopsie Paznenenue cmeceii Ha OCHOBE pa3iuyuid B Xapaxkmepuzosams CHIOCOOBI pa3lieNICHUs CMecen
2 CrocoObl  pazzeneHus | pusnyeckux CBOICTBax ux KOMIIOHEHTOB. | HA OCHOBE pa3MMuuii B (PU3UYECKHX CBOMCTBAX WX

cMecel

OrcrauBanue. Jlexantanus. llenTpudyrupoanue.
OunbTpoBanue u  QUIBTpaT. YCTaHOBKA s
(GuIpTpOBaHUS W MpaBmiia paboOThl ¢ HEW. BBITOBBIE
¢wibTpel s Boabl.  Ancopbums.  YcTpoilcTBo
POTUBOTa3a.

KOMITIOHCHTOB.
Pasnuuams oTcTanBanue, AeKaHTAIHIO,
ancopOuuio, GUIbTpOBaHUE, HEHTPUDYTUPOBAHUE.
IIpusooums mpUMepbl UCTIOIB30BaHUS ATUX
croco0O0B pa3JieieHus] CMeceil B OBITY U Ha
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JemoncTpaumu. Paszienenue cmecu nMopomKoB
xkenesa u  ceppl. OrTcrauBaHue U JEKaHTALUS
U3BECTKOBOIO MOJIOKA MJIHM B3BECH Mella B BOJE.
Pa3nenennie BOOHON cMecH pacTUTEIBLHOIO Macjia ¢
[IOMOIBIO JEIUTEIBHON BOPOHKH.
LentpudyrupoBanue (Buaeodparment). Kommexmms
CITaliIOB OBITOBBIX M TPOMBIIUICHHBIX MPUOOPOB, B
KOTOPBIX PUMCHSICTCS eHTpudyrupoBaHue.
VYcranoBka st ¢uibTpoBaHus U e€ pabora.
Komneknust  OBITOBBIX  (DMIIBTPOB. AncopOmmst
KYKYPY3HBIMH TAJIOYKaMU MapoB MaxXy4yuX BEIIECTB.
Koiexmust moBsI30K U pecupaToOpOB.

JlaGopaTopHble ONBITHI.

DroTaIus cepbl U3 CMECH C PEYHBIM MIECKOM

MIPOU3BO/ICTBE.
Habarwooams XuMUYECKUI SKCIIEPUMEHT U
Oenlamb BBIBOJIBI HA OCHOBE HAOIIOICHUN

Jductunnsamnus,
WJIU TIEPETOHKA

JuctrmiuinpoBaHHass BOJa W €€ IOJyYEHHE.
[Teperonka nedtu. Hedrenpoaykror.

JleMOHCTpALHH.

VYcraHOBKa Ul NEPErOHKHM KMIKOCTEH U €€
pabora (mojiyueHHWE AUCTUIUIMPOBAHHOM  BOJBI).
Buneopparment  «PektudukanmoHHas — KOJOHHA
HedTenepepabaThIBalOIET0 3aBOJa M cXeMa €€
YCTPONCTBAY. Komnekuus «HedTb u
He(TENPOAYKTHI»

Xapaxmepuszosamu MEPETOHKY, W
JTUCTUILISIUIO.

Yemanasnueams  B3aMMOCBS3M  MEXKIY OTUM
CrocoOOM pa3fieNieHus] CMeceid M ero MpaKTHYEeCKUM
3HAYECHHEM

IIpaxTrueckas
pabota Ne3

BLIpaH_II/IBaHI/Ie KpHUCTAaJIJIOB COJIN

Koncmpyuposams npubop ansi  BeIpalMBaHUS
KPHCTAJLIOB.

CaMOCTOSITENBHO nPO60OUMb SKCIIEPUMEHT.

Habniooams 3a  CBOWCTBAMH  BEIIECTB U
SIBTICHUSIMH, TIPOUCXO/ISIIIIMH C BEIIECTBAMH.

Onucvieams ~ XUMAYECKUH  OKCIEPUMEHT  C
MOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTIO)
A3bIKA U SI3bIKA XUMHUU.

O6o6wams pe3ynbTaThl HaOMIOAEHUN B (opme
BBIBOJIA HA OCHOBE IPOBEIEHHOTO KCIIEPHMEHTA
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1 [IpakTnueckas OuncTKa MoBapeHHOM COIU Pabomams ¢ nabopaTopHBIM 00OpPYIOBAaHUEM H
4 pabora Ne 4 HarpeBaTeIbHBIMA MPUOOpPAaMH B  COOTBETCTBHH C
MpaBUJIAMU TEXHUKHU 0€301TacHOCTH.
Habnooams 3a  CBOWCTBAMH  BELIECTB U
SIBIICHUSIMU, TIPOUCXOSIIIUMHE C BEIIECTBAMH.
Onucvlgams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHHU.
O606wams pe3ynbTaThl HAOMIONEHUH B Qopme
BBIBOJIA HA OCHOBE MPOBEIEHHOI0 YKCIICPUMEHTA
1 Cocras BemecTB. XuMu4ecKkue 3HaKu U popmyJibl (5 )
5—19
1 XUMHUECKUE Bemiecta MOJICKYJISIPHOTO u Pasnuuams  BemiecTBa  MOJIGKYJISIDHOTO |
5 DIIEMEHTHI HEMOJIEKYJIIPHOTO CTPOSHHS. XUMHYECKHA 3JIEMEHT | HEMOJICKYJISIPHOTO CTPOCHHUSI.
KaK ONpeACICHHBIM BUJ aTOMOB. XHUMHYECKUE Ob6vscHsamb, 9TO TAKOE «XUMUYCCKHIA DIIEMEHT.
AJIEMEHTHI B MIPHUPOJIE. DIEMEHTHBII COCTaB TUIAHETHI Onucvléams XAMHUYECKUH cOCTaB IUTOCHEPHI.
3emiisi u e€ reojorudeckux obomouek. IIpocteie u Xapakmepuzoeams IPOCTHIC U CIIOKHBIC
CJIO)KHBIE BEUIECTBA. AJUIOTPOIHUS W AJUIOTPOIHBIE | BEIIECTBA, ATIOTPOIHIO M AJTIOTPOIHBIE MOAU(DUKAIINT
Mo (DUKAITHH.
JemoncTpanuu. BuneopparMeHTsl U Ciaipl
«ONEeMEHTHBI COCTaB TEOJIOTHYECKUX 000J0YeK
3emnu».  Amgotponus — Kucinopoja.  Mogenu
(mapocreprkHeBble U CTioapTa—Dbpurneda) Moaexysn
pa3IMYHBIX MTPOCTHIX U CIOYKHBIX BEUIECTB
1 XuMHUECKue XUMHUYECKUE CHMBOJIBI, UX HPOU3HOLICHHE U Omobpaxcamv ~ XAMUYECKUE  DIEMEHTBl  C
6 3HAKH. Ha3BaHUS. OTHUMOJIOTMYECKHE Hadala Ha3BaHWHU | IOMOIIBI0 XUMHUYECKUX 3HAKOB (CHMBOJIOB).
[lepuonuueckas XUMHUYECKHX »JIeMeHTOB. [lepuoanueckas cucrema Ob6vacuams STUMOJIOTUYECKUE Hayaja Ha3BaHUI

CUCTEMA XUMHUYCCKUX
anemeHToB /I. .
Menneneena

xumuueckux snemeHtoB J[. M. MenpaeneeBa u eé
CTPYKTypa: nepuo/isl (O0NbIINe U Majble) U TPYIIIbI
(rmaBHBle W TOOOYHBIE mOArpymmbl). OTnenbHbIE
ITPYNIBl  XUMHUYECKUX  DJIEMEHTOB:  IIEJIOYHBIE
MeTaJlJIbl, TaJOTe€HbI, OJIarOPOIHBIE T'a3Hl.

demoncrpanun. Ilepuonuyeckas
XUMHUYECKHX  JJIEMEHTOB

cucreMa
H. HN. Mengeneena

XUMUYECKHUX AJIIEMEHTOB M OTACIBHBIX UX TPYIIIL.
Xapaxmepuzosams cTpykTypy llepuonnueckon
cucTeMbl XuMudeckux anemenToB /(.M. MenneneeBa
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(KopoTKomepuoasiii  Bapuant). Iloprperst M. .
bepuennyca u JI. 1. Menaeneera

1 Xumuueckue Xumuueckue  GopMynsl U QOpMYINIBHBIC Omobpasicams COCTaB BEIIECTB C IIOMOIIBIO
7 hopmyIIbI. €TUHUIIBI. KoaddurmenTs u WHJEKCHI. | (hopmyiL.
OtHocutenbuble | MHpopMamus,  KOTOpYHO  HECYT  XMMHYECKHE Pasznuuams x03pUIMEHTH 1 UHICKCHI.
aTOMHas U CHUMBOJIBI ¥ (YOPMYJIBL. Xapakmepuzoéams OTHOCUTEIIbHBIE AaTOMHYIO U
MOJICKYJISIpHAST MACChI OTtHOCHUTETBHAS aTOMHast Macca. | MOJICKYJISPHYIO MAacChl M HAXOOUMb UX.
OtHOcUTENnbHAs  MOJIEKyIsgpHas Macca M e€ Onpedenams MHOPOPMALUIO, KOTOPYIO HECYT
HaxoXJeHue. MaccoBast A0St DJIEMEHTa B CJIOXKHOM | XUMHUYECKHAE CUMBOJIBI U (POPMYITBI
BemecTBe. JlononHurenbHas nHpopManus, KOTOpyro
HECYT XUMHUYECKHE (HOPMYJIBI
1 IToBTOpenue u TectupoBanue, pelieHue 3a1a4 U yrpaKHeHUH Bvinonnams  TecThl,  pewams  3ajaud U
8 0000IIIeHUE TEMBI. 10 TeMe YIPaXKHEHUS 110 TEME.
ITonroroBka k IIposoOoumps OLIEHKY COOCTBEHHBIX JOCTH)KEHUM B
KOHTpPOJIbHOM paboTe YCBOECHHUHU TEMBI.
Koppexmuposampb cBOU 3HaHUS B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yIbTaTOM
1 KonTponbnas padora Ne 1. «Huctele BemecTBa U cMecH. XUMUYECKasi CUMBOJIUKA»
9
2 IIpocreie BemecTBa (4 4)
0—23
2 Mertansl Mertannpl: XUMUYECKUE 3JIEMEHTBl M MPOCThIE Pasznuuams MeTanipl — XUMHUECKUE HJIEMEHTHI U
0 BelIeCTBAa. MeTalulel W CIUIaBBI B HCTOPUH | METAJUTBI — IPOCTHIC BEIIECTBA.

YeIOBeUeCTBA: MEJHbIN, OpOH30BBIM U >KEIE3HBIN
Beka. 3HaueHUWe MeTauioB MW cmaBoB. OOmue
¢dusznYecKre CBOMCTBAa METAILIIOB.

Hemoncrpaumu. Kosekiusa MeTamwioB H
cruiaBoB. BumeopparMenTsl u crnaiiipl «MeTauibl U
CILJIaBbI B UICTOPHUH YEJIOBEUECTBAY.

JlabopaTopHbIe ONBITHI.
KOJIJICKIIMEH METaJIJIOB M CIIJIaBOB

O3HaKOMJIEHHUE C

Xapaxmepuszosamu busnueckue CBOMCTBa
METaJIOB U CIIJIaBOB.

Yemanasnueams npuUMHHO-CIEACTBEHHBIE CBS3U
MEXy CBOMCTBAMH METAJJIOB W CIJIABOB M OOJACTSIMHU

HUX IPUMCHCHUSA
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IIpencraBurenu
MeTaJuIoB (YpOK —
YUCHHUYECKAs
KOH(EPEHIIHS)

Kenezo. TexHHUECKM 4YUCTOE M XUMHUYECKHU
yucToe kene3o. JKenezo — OCHOBa COBPEMEHHOMU
IIPOMBIIIJIEHHOCTH U CEIbCKOT0 Xo3siiicTBa. CriiaBbl
JKeie3a: YyryH U ctajib. llepeaenbHbli M TUTEHHBIN
YyryHbl, WX  3Ha4deHue.  Yriuepoaucras U
JETUPOBAaHHAsA CTald, MX 3HadyeHue. llomarme o
YEPHOM M IBETHOM METAJUIYPIrUH.

AtoMUHUM. Hcropus IIPOMBIIUIEHHOT O
IpOM3BOJACTBA antoMuHus. IIpuMeHeHne amoMuHus
Ha OCHOBE CBOWCTB.

3os0T0. Ponb 30/10Ta B HCTOpUY YEI0OBEYECTBA.
30J0T0 — MeTaJlJI IOBEJIUPOB U 3TAJIOH MHUPOBBIX
neHer. lIpuMenenune 30510Ta Ha OCHOBE CBOMCTB.

OnoBo, ero cBoWicTBA M  IPUMEHEHHUE.
Annotponust  osioBa: cepoe M 0Oenoe  0J0BO.
«OnoBsiHHAs YyMay.

Hemoncrpanun. Komtekuus «HyryH u cranb.
Komnexknus u3gennii U3 alrOMUHHS U €r0 CIUIABOB.
Komnexkuust usnenuii u3 onosa. BuneodparmeHTs! u
cnaiabl «XyAO0KECTBEHHBIE M3JEIUS W3 4YyryHa H
cramn». Buneodparmentsl u cnaiiapl «30710T0 —
Marepual  IOBEIMPOB W MHUPOBBIE  JCHBIM.
Buneodparment «llasHue»

Haxooumuw VCTOYHUKU UHPOpPMALIUU 0
BBIOPAaHHOM METallJIe M €ro CIUIABaX, aHAIU3UPO8AMb
uHpOpMaLUIO, 20mosums UHGOOPMAIIMOHHBIN MPOIYKT,
npeocmagiaimy ero, gecmu  IUCKYCCHIO  H
KOppeKmupoeamy CBOIO MO3UIHIO IO e€ pe3ysibTaTaM

Hewmeramnsl

[Tonoxenne AJIEMEHTOB-HEMETAIUIOB B
Ilepuonnueckorn cucreme JI. WM. MeHnneneesa.
bnaropoansle  raspl.  AJUIOTpONUS  KUCJIOPOAA.
CpaBHeHUE CBOWCTB IPOCTBIX BEIIECTB METAIOB U
HEMETAJUIOB.

Jemoncrpanun. Kosulekuuss HeMeTalaoB —
NPOCTHIX BemecTB. Bugeodparment wunm cnaiin
«Kucnopon — BelecTBO TOPEHUS U IBIXaHUS».

JladopaTropublie onbIThbl. O3HaKOMIICHHE C
KOJUJIEKIIMEW HEMETAJUIOB.

IIOJIOKEHHE
Ilepuognueckoit  cucreme

9JICMCHTOB-

JINZE

Xapaxmepuszosams
HEMETaJJIoB B
Menneneesna.

Onucwvieams 01aropoaHbBIE Ta3kI.

Cpasnusamo AJUIOTPOITHBIE
KHUCJIOPOJa, METaJUIbl U HEMETAJLIIBI

MoauUKaAITII
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2 IIpencraButenu @ochop U ero amIOTPONHbIE MOIU(DUKAIUH. Haxooumuw VCTOYHUKU UHPOpPMALIUU 0
3 HEMETAIIJIOB CpaBHeHue CBOMCTB 0enoro u KpacHoro ¢oc@opoB. | BRIOpaHHOM  HEMETalsie U €ro  COCAMHEHMSIX,
(ypox — O6nactu UX TPUMEHEHUSI. AHAIU3UPOBaAMs uH(pOpMAITHIO, 20MoBUmMb
y4eHUYeCKas Cepa u 065acTH €€ TPUMEHEHHUS. nH(OPMALMOHHBIN IPOIYKT, npedCcmasiams €ro, 6ecmu
KOH(epeHIIHs) VYraepon, e€ro amioTponmHble MOIU(MUKAIUH | TUCKYCCUIO U KOPPEeKmupoeams CBOIO MO3HUIHIO MO €€
(amma3, rpadut, QyIEpEeHbl), HUX CBOWCTBA | | pe3yJibTaTaM.
IpUMeHEHHe. A30T, ero CBOMCTBA U IPUMEHEHUE.
JemoncTpanuu. BugeopparMeHTsl U Claiibl
«AnnoTtponus yraepoaay. Monenu
KPUCTAUTMYECKUX pEmETOK anMaza u Tpadura.
Konnekuust «AKTUBHPOBAHHBIN YTOJIb U 00JIACTH €ro
npuMmeHeHus». [lomydenme Oemoro ¢ochopa u
u3ydeHue ero cBoictB. ['openue cepsl u dochopa
2 Caoxnpble Bemecrna (11 )
4—34
2 BanenTtHocth BaneHTHOCTh. DIJIeMEHTBI € TMOCTOSSHHOM U Xapaxmepuzosams BAJEHTHOCTb U HAXOIUTh €€
4 NIEPEMEHHON  BaJIGHTHOCThIO. BbIBOA  QopMmysnbl | 1o popMyiie COeTUHEHMUSL.
COeMHEHUS 10 BalleHTHOCTU. Ha3zBaHue coennHeHus Buvigooumu dbopMyIbI COETMHEHUS o
110 BAJICHTHOCTHU BaJICHTHOCTH U 0a6éamb UM Ha3BaHUS
2 Oxcuipl Oxcunsl u cnocod 00pa3oBaHusl WX Ha3BaHUU. ObvscHAMb, 4TO TAKOE OKCHUIBI.
5 Okcuabpl  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO Buvisooums ¢dhopmynsl OKCHIIOB W Oagambv UM
ctpoeHus. Ponb okcunoB B mpupose. [lapHUKOBBIN | Ha3BaHUS.
¢ dexT. Xapaxmepuzoeams poiib OKCUIOB B IPUPOJE.
Jemouncrpanuu. Kosmekuust oKCHI0B. 11Iposooums pacué€Tsl 0 GPopMyIamM OKCHIOB
["amenue usBecTH. Bo3ronka «cyxoro Jibaa».
JlabopaTopHble ONBITHI. IIponyckanue
BBIJIBIXa€MOT'0 BO3/1yXa Yepe3 U3BECTKOBYIO BOJY
2 [IpencraBurenu Bogna, yrnekucaslit a3, okeun kpemausi(I1V), Haxooumw HWCTOYHUKHU uHbOpMaIuu 0
6 OKCH/IOB. UX CBOMCTBA U PUMEHEHHE BBIOpDAaHHOM OKCUJE, aHaIuzuposams WH(POpMaIHIO,
(ypoxk — 2omogums THHOPMAIMOHHBIN MPOAYKT, NPeOCmasisims
y4eHUYecKas €ro, eecmu JHUCKYCCUIO U KOppeKmuposams CBOIO
KOH(epeHIHs) MO3UIMIO IO €€ pe3ynbTaTaM
2 Kucnotsr Kucnotsl, ux coctaB u kiaccupukanms. Xapaxmepuzo6ams KACIOTHI.
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KucioTel oprannueckue 1 HEOpraHu4ecKue.
WNunukaropsl. Tabiuna pacTBOpUMOCTH.

Jemoncrpanuu. Komutekuus kucinot. Tabauna
pPacTBOPUMOCTU OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
M3meHenne OKpacKy HHIUKATOPOB B KUCIOTHOU
cpeze.

JlabopaTopHsble onbIThI. VccienoBanue
PacTBOPOB KUCJIOT UHIUKATOPAMU

Paznuuams OCHOBHOCTH KUCJIOTHI U BaJIGHTHOCTh
KHCIIOTHOTO OCTaTKa.
Knaccugpuyuposames KUCIOTHI
OCHOBaHUSIM.
Pacnoznasame
UHMKATOPOB.
Onucvleams CTPYKTYpPY TaOJIUIIBI PACTBOPUMOCTH.
11posooums pacu€Tsl 0 popMyIam KUCIOT

o  pa3jInYHbIM

KHCJIOTHI C IIOMOIIBIO

ConsiHas 1 cepHasi KUCIIOThI, UX CBOMCTBA U

Haxooump UCTOYHUKU UHPOpPMALIUU 0

[IpeacraBurenu npuMeHeHue. Jlpyrue MUHepanbHbIE KUCIOTHI. BBIOpAaHHOW KHCIIOTE, aHAnu3uposams WUH(POpPMAIHIO,
KHCJIOT. Jemouncrpanuu. [IpaBuiio pa3zdaBineHus 2omogums MHHOPMALMOHHBIN NPOAYKT, HPEOCmasisimy
(ypoxk — cepHoit KucinoTel. O0YyriMBaHUEe OPraHUYECKUX €ro, eecmu JUCKYCCUIO W KOPpPEeKmMuUpoams CBOIO
YYCHUYECKast BEIIIECTB U MAaTEPUAJTIOB CEPHON KHCIIOTOM ITO3ULIMIO TI0 €€ pe3ysbTaTam
KOH(EpEHIs)
OcHoBaHusl. OcHOBHHUS, HMX  COCTaB ¥  Ha3BaHUSL. Xapaxmepuzosams OCHOBaHUA.
[IpencraBurenu | I'mppokcorpynna. OcHoBaHus pacTBOpUMBIE Paznuuams mwénoumn.
OCHOBaHHI (ménoun) U HepacTBOpuUMBIE. M3MeHeHue OKpacku Pacnosnasamo OCHOBAHMS c MTOMOUIBIO
WHJUKATOPOB B IIEJIOYHON CpeJie. WHJIUKATOPOB.
[Muapoxcuibl HATPUS, KAIUS U KaIbIHUs, UX Hcnonvzoéams Tabmuiy pacTBOPUMOCTH  JUIS
CBOIMCTBA U IPUMEHEHHUE. XapaKTEPUCTUKHA OCHOBAHUM.
JemoHcTpanuu. Kouiekius 0CHOBaHU. IIpoooumys pacuéTsl 0 popMynaM OCHOBAHMH.
W3meHeHne oKpacky HHIUMKATOPOB B IIEIOUHOM Haxooumpw HMCTOYHUKHU uHbOopMaIuu 0
cpene. Tabnuia pacTBOPUMOCTH OCHOBAHMH, KMUCIOT | BBIOpaHHOM IENOYH, aHanuzuposams WHPOPMAIUIO,
U COJIEH B BOJIE. 2omogums UHHOPMAIMOHHBIN MPOAYKT, NPeOCmasisims
JlabopaTopHble onbITHI. €ro, eecmu JUCKYCCUIO W KOPPEKMUpoams CBOIO
HccnenoBanue pacTBOpOB 1IEIOUEH MO3UILIMIO TIO €€ pe3ysbTaTam
WHIUKATOpaMu
Comn Conu, ux cocTaB U Ha3BaHuUs. PacTBOpUMOCTh Xapakmepuszogamb ~ COIA KAk  MOPOIYKTHI

coJiell B BOJE.
HMemouncrpanun. Komnekuus coneit. Tabnuma
PacTBOPUMOCTH OCHOBAHHUM, KUCIIOT U COJIEH B BOJIE

3aMeLIeHHs BOJIOPO/Ia B KHCIIOTE HAa METAJL.
3anucvieams HopMyIbI CONEN IO BAJIEHTHOCTH.
Has3zvieams conu o popmynam.
Hcnonvzoéams TabMUIy pPacTBOPUMOCTH  JUIS
XapaKTEPUCTUKHU CBOWMCTB COJICH.
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1Iposooums pacu€Tsl 0 GopMyIam comei
3 [IpencraBurenu Xnopua HaTpus U KapOOHAT KaJbIIHs, UX Haxooumpw HCTOYHUKU uHbopMauu 0
1 coneit (ypok — CBOICTBa U IPUMEHEHUE BBIODAaHHOM  CONU, aHanusuposéams  WHHOPMAILHUIO,
y4eHUYECKast 2omogums MHHOPMALIMOHHBIN MPOAYKT, NPeOCmasisims
KOH(epeHIHs) €ro, 6ecmu JIUCKYCCUIO U KOPpPeKmupoeams CBOIO
MO3UIUIO 1O €€ pe3ynbTaTaM
3 Knaccudukanus Bemiectsa, ux xinaccupukanys u Buinoanams  1ecTel,  pewams  3agadyd U
2 HEOPraHUYECKUX MHoOroo6Opasue. [IpocTeie BelecTBa: METaLIbI U yIpaXHEHUS 110 TEME.
BELIECTB HemeTa/lbl. CI0HBIE BELIECTBA: OKCUIBL, IIposoOdums OLEHKY COOCTBEHHBIX TOCTIKEHUH B
OCHOBaHUS$1, KUCJIOTBI, COJTU YCBOCHHUU TEMBI.
Koppexmuposams cBOM 3HaHUS B COOTBETCTBUU C
TUIAHUPYEMBIM Pe3yIbTaTOM
3 Kontponbnas padota Ne 2 «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCIUHEHUI
3
3 AHanus KOHTpoJIbHOU paboThl. [lonBeneHe UTOTOB yueOHOT O Toaa
4
IIpumepHoe TeMaTHUYeCcKOe JIAHMPOBaHMeE Kypca 8-ro Ki1acca
(2 4 B Hepren10, Beero 68 4, 3 HUX 4 4 — pe3epBHOE BpeMs)
H
omep
a Tema ypoka OcHoBHoOe coJep:kaHue XapakTepucTHKa OCHOBHBIX BH/10B AesTel1LHOCTH
YPOK YPOKa o0yuarwmuxcst ¢ OB3 (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
OB
n/n

8 kiaace

HayvajbHble NOHATHS U 3aKOHbI XuMuu (20 4)
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IIpeamer
xumuu. Ponp xumun
B JKU3HM UYEJIOBEKA

Tena u  BemecrBa.  CBolicTBa
OTalloOHHbIE ¢buznyeckue CBOICTBa BEILIECTB.
Martepuansl U MartepuaioBeneHue. Poiap xumun B
KHU3HM  COBpeMEHHoOro  oOmectBa.  OTHoOuIeHHE
00IIecTBa K XUMHHU: XeMOPHIUS U XeMOPOOHsI.

HemoncTpaumnu. Komiekius maTepuanoB 1
U3/1eNINI U3 HUX.

JlabopaTopusble onbIThl. 1. O3HaKomileHUE C
KOJIJIEKIMEH 1abopaTopHON MOCY 1bl

BCIICCTB.

ObvsicHamp, 9TO TPEAMETOM HW3YYCHUS XUMUU
SIBJISTFOTCS BEIIECTBA, MX CBOMCTBA U X TIPEBPAIICHHS.

Pasnuuams  Tema W BeliecTBa, BEIIECTBA H
MaTepHabl.

Yemanasnueams TPUUWHHO-CIICICTBEHHBIE CBSI3H
MEX/y CBOWCTBAMH BEIIECTB U X IPUMEHEHUEM

Xapaxmepuzosamuv MOJIOKUTETHHYIO "
OTPUIATEIILHYIO pOJIb XHUMHH B H3HH COBPEMEHHOTO
oOrrecTBa.

Apeymenmuposams CBOE OTHOIICHHE K XeMO(pHIuu
u xemodooumu.

Metonsl
W3Y4YEHUs] XUMUU

Haomronenue.
Monenun

Meroapl  M3Y4EHHS] ~ XHUMUH.
DKCIEPUMEHT MonenupoBanue.
MaTepuaibHbIe U 3HAKOBBIE MJIM CUMBOJIbHBIC.

JemoncTpanun. Mojeny, UCHOIb3yeMble Ha
ypokax (uszuku, 6uongoruu u reorpadpun. OOBEMHBIE U
IApOCTEP>)KHEBBIE MOJEIN HEKOTOPBIX XHUMHUYECKHX
BeniecTB. Mosienu KpUCTAJUIMYECKUX PEHIETOK

Xapaxmepuzoéamsb OCHOBHBIE METOJIbI
€CTECTBEHHO-HAYYHBIX TUCIUILINH.

Ilpusooums ipuMepsl MaTepUATBHBIX U 3HAKOBBIX
WJIM CUMBOJIBHBIX MOJIETICH, HCIIOJIb3YyEeMBIX Ha YPOKax
(dbuszuku, 6uosioruu u reorpadum.

Cobupamb 00bEMHBIE U IAPOCTEPIKHEBBIE MOICTTU
HEKOTOPBIX XMMHYECKUX BEIIECTB

HU3Yy4YECHUS

ArperarHble
COCTOSIHUS BEILIECTB

I'a3el. JKunkoctu. TBEpablie BemecTBa. B3aumusie
IepeXobl ~ MEXKIYy  arperaTHpIMM  COCTOSIHUSIMH
BEIIECTBA: BO3TOHKa (CyOnuMmanus) u jaecyOnumanus,

KOHACHCcaAlIuA n HCIapcHue, KpucTallin3anusa u
IUTaBJICHHUE.
Jemoncrpanun. Cobupanue npubopa s

MIOJIyYEHHUsI Tra3a U IPOBEpPKa €ro Ha IepMETHUYHOCTD.
Bosronka cyxoro uspga, wuoja WiIM  Ha(TaJIMHA.
ArperaTHbl€ COCTOSTHUS BOJIBI.

JlabopaTopubie onbiThl. 2. IlpoBepka mpubdopa
JUIS TTOJIY4€HNUS T'a30B HA FTEPMETUYHOCTh

Pasnuuams Tpu arperaTHbIX COCTOSIHHSI BEIIECTBA.

YVemanaenueams B3aUMOCBS3M  MEXKAY HUMH Ha
OCHOBE B3aMMHBIX IIEPEXO0JIOB.

Hnnrocmpuposams 3TH Iepexo1bl IPUMEPAMH.

Habniooams XUMUYECKUH SKCIEPUMEHT U Oenamby
BBIBOJIbI HA OCHOBE HA0JII0IEHUI
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[MpakTryeckas 3HAKOMCTBO C JJaOOpaTOPHBIM 000PYIOBaHUEM. Pabomams ¢ mabopaToOpHbIM O0OpYyIOBaHHUEM U
pabota Ne 1 [IpaBuia TexHUKH O€30MACHOCTH TIPU pabOTE B HarpeBaTeJIbHBIMH ~ NMPUOOpaMH B COOTBETCTBUH  C
kabuHere Xxumun. Hekotopsie BUbI padoT. MPaBUJIAMU TEXHUKHU 0€301TaCHOCTH.
Buinonname pocTenIme MaHUNYJISIUN c
1a00opaTopHBEIM  O0OpyJOBaHWUEM: C  JIaDOpaTOPHBIM
IITAaTHBOM, CO CIIUPTOBKOM
dusznyueckue ®dusnueckue sBieHHUs. YUCThIE BellecTBa U Paznuuams  usndeckue W XUMHUYECKHE SIBIICHUS,
SIBJICHHS B XUMHUHU cmecd. ['omoreHHble M rereporeHHbie cMecH. CMECH | YUCTBHIC BEIIECTBA M CMECH.
KaK OCHOBa razooOpazuble, kuakue W TBEpAbIe.  CrocoObI Knaccugpuyuposamo cmecn.

pas3aeneHus cmecen

pasfesieHns CcMeced: MEeperoHkKa, WiIM JUCTHILISLuS,
OTCTauBaHUE, (UIBTPOBAHUE, KPUCTAJUIM3ALUSL WU
BbIllapuBaHue. Xpomatorpadus. I[IlpumeHeHue >TUX
Croco0oB B 1TaOOpaTOPHOM MpakTHKe, Ha POU3BOJICTBE
U B OBITY.

JdemoHcTpanmu. Pa3nenenue IBYX
HECMEIIUBAIOIIUXCSA  JKHJKOCTEH C MIOMOIIIbIO
JeTUTEebHON BOpOHKU. [luctuimnaTop U ero paborta.
VYcranoBka st GuibTpoBaHus U €€ paboTa. YCTaHOBKA
JUIs BbIMapuBaHusg U e€ pabota. Komnmekius ObITOBBIX
npubopoB g (uIbTpoBaHUS Bo3Ayxa. Pasnenenue
Kpacsiiero BemiectBa (uomactepa C  IOMOUIbIO
OyMaxHOU XpomaTorpaduu.

JlaGopaTopuble omnbIThl. 3. O3HaKOMIIEHHE C
MUHepajlaMH, o0pa3ymumMu IpaHUT. 4.
IIpuroToBneHue reTeporeHHO CMecu MOPOLIKOB CEpBI
U JKeJie3a U UX pas3fiesieHHe.

Ilpusooumo MIPUMEPHI cMecent Pa3IMYHOTO
arperaTHoOro COCTOSIHHUSL.
Ycemanasnueams  TPUUMHHO-CIIEICTBEHHBIE — CBSI3U

MEXIy (QU3NYECKUMHU CBOMCTBaMH BELIECTB CMECH U
ciocobamMu uX pasneneHus. Paznuuams X, onucvbléams U
xapakxmepu306ans NPaKTUIECKOE 3HAUCHHE.

[IpakTrueckas
pabota Ne 2

AHann3 MOYBEI

Pabomams ¢ naGopaTOpHBIM 00OpYAOBaHHEM U
HarpeBaTelbHBIMH ~ NPHOOpPaMH B COOTBETCTBHU  C
MIPaBUIIAMU TEXHUKHU 0€301MacHOCTH.
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Buvinonnams mpocrteiime npuéMbl  OOpalIeHus ¢
71a00paTOpPHBIM  00OPYAOBAaHHEM: BOPOHKOM, (UIBTPOM,
CIIUPTOBKOM.

Habnwooams 3a CBONCTBAMU BEIIECTB U SIBICHUSIMH,
MPOUCXOJSAIIMMHU C BELIECTBAMHU.

Onucvieams XUMAYECKUN 3KCIEPUMEHT C IOMOILBIO
pycckoro (poAHOrO) sI3bIKa U SI3bIKa XUMUHU.

[Jlenamv BBIBOABI IO pE3yabTaTaM IIPOBEIEHHOIO
9KCIIEPUMEHTA

ATOMHO- XUMHUYECKUE DSJIEMEHTBl. ATOMBI U MOJIEKYJIBI. ObvscHAmMb, 4TO TAKOE XUMUYECKUHN 2JIEMEHT, aTOM,
7 MOJIEKYJISIPHOE [IpocTeie W clOXHBIE BeleCTBA. AJUIOTPONMS Ha | MOJEKYJa, AJUIOTPOIUS, HOHBI.
YUEHHE. npuMepe Kuciaopoaa. OCHOBHbIE NOJIOKEHUS aTOMHO- Paznuuams npocThie U CI0KHBIE BELIECTBA, BEIECTBA
XuMH4YecKue MOJIEKYJIIPHOTO YUYEHHUS. Honsbl. BemectBa | MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI.
3JIEMEHTHI MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O CTPOCHHS. Yemanasnueams NTpUUMHHO-CIEACTBEHHBIE CBS3H
JleMoHCTpanum. Monenu QJUTOTPOITHBIX | MEXIY COCTAaBOM MOJIEKYJ M CBOMCTBAMU aJNIOTPOITHBIX
Moaudukanmii yrnepoaa u cepsl. [lonydenue o30Ha. Mo (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIE MOJOXKEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS
3Haku 3Haku  (CMMBOJIBI) XUMHYECKUX  DJIEMEHTOB. Haszvieamo 1 3anucvieams 3HAKN XUMAYECKUX
8-9 XUMUYECKHUX Nudopmanus, KOTOpPYO HECYT 3HAKM XHUMHYECKUX | DIEMEHTOB.
AIIEMEHTOB. 9JIEMEHTOB.  OTHMOJIOTHSI ~ HA3BaHUW  HEKOTOPBIX Xapaxmepuzoeams nHPOPMAIUIO, KOTOPYIO HECYT
[lepuonnueckas XUMHUYECKUX JJeMeHTOB. llepuoanueckas Tabiuia | 3HAKU XUMHUYECKUX DJIEMEHTOB.
Tabiuia xumuueckux  anementoB  J[.  W.  Menneneesa: Onucvieams CTPYKTYPY TaOIUIBI XUMHUYECKHX
XUMUYECKHUX KOPOTKONEPHOIHBIM M JIJIMHHONEPUOJHBIN BapuaHThl. | 3neMeHToB JI.1. Menneneesa.
snementoB JI. W. | Ilepwonsr u rpynmel. ['aBHass U moOoYHas MOATPYIIIBI ObvscHams STAMOJIOTUYECKHME Hadaja Ha3BaHUU
Menneneesa. unu A- u b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca. XUMUYECKUX AJIEMEHTOB M UX OTAEIbHBIX TPYIIIL.

Jlemoncrpauun. Iloprpers: 1. 5. Bepremnyca u
. W. MengeneeBa.  KoporkomepuonaHeli  u
JUTUHHOTIEPUOTHBIN BapUaHTHI ITepuoanueckoit
cuctemsl /[. 1. MenneneeBa

Pasznuuamo KOPOTKOTIEPHOHBIN u
JUIMHHOIIEpUOAHBINA BapuaHThl [Iepuoandeckoii cucremsr /1.
. Menneneena
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XHUMHUYECKUE Xumunueckue bopmyIbI. NHnekcsl u Omobpaxcams ~ cOCTaB  BEIIECTB C  MOMOIIBIO
0-11 | dbopmyms kod(urmentel. OTHOCUTENBHAS MOJICKYJISIpHAs Macca. | XUMHYECKHUX (popmMyL.
MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA B COCIUHECHHH. Pasznuuams nHACKCH 1 KOAPPUIHESHTHI.
Nudopmanus, KOTOpYI0 HECYT XUMUYECKHE (POPMYIIBL. Haxooums OTHOCUTENIbHYIO MOJIEKYJISIPHYIO Maccy
BEIIECTBA U MAaCCOBYIO JOJII0O XUMHUYECKOIO JJIEMEHTA B
COEIMHEHHH.
Tpancnuposams ~ WHGOPMAIHMIO, KOTOPYIO HECYT
XUMHAYECKHE (POPMYITBI
BanentHocTh BanentHoCTb. CrpykTypHbIE bopMyIIbIL. ObvscHAMb, 4TO TAKOE «BAJICHTHOCTH.
2-13 XUMUYECKUE BJIEMEHTBI C MOCTOSHHOW W MEPEMEHHOU Ilonumams OTpaxxeHHE NOPSAKA COCIMHEHUS aTOMOB
BaJICHTHOCThIO. BbIBOJ (opMysnsl coeluHEHHsS 1O | B MOJEKYJIax BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (OpMyII.
BajieHTHOCTH. OmnpezesieHne BaJeHTHOCTH XUMUYECKOTO Ymemv cocmasnsme GopMynbl COEIMHEHUH TIO
teMeHTa 10 ¢opmyne BemecTBa. CocTaBieHUE | BAIGHTHOCTH U onpeoeisms BaIEHTHOCTb HJIEMEHTa
Ha3BaHWW  COCQUHEHWM, COCTOAIIMX W3  JIBYX 1o GopmyJie ero coelMHEeHus
XUMHUYECKHX DJIEMEHTOB, II0 BAJIEHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTABA BEILIECTB.
JdemoncTpanun. KoHcTpyHnpoBaHue
IAPOCTEP>KHEBBIX MOJEIIEH MOJIEKYJI
XUMHYECKUe XuMrueckue peakiuu. PeareHTsl W MPOLYKTHI Xapaxmepuzosamb XUMUYECKYIO PEAKLIUIO U €€
14 peakuuu. [Ipuznaku | peakuuu. [Ipu3Haku XUMHYECKUX peakuil. Y CIOBHs X | yIaCTHUKOB (peareHThl U MPOIYKThl PEaKIUN).

U YCJIOBHSI X
MIPOTEKAHUS

IIPOTEKaHUs W TpeKpalleHusd. Peakuum TropeHus.
DK30TepMUYECKHE U SHAOTEPMUYECKUE PEAKIIUH.
JMemoncrpanun. Anmapat Kunna. Pasznoxenue
Oouxpomara ammoHus. ['opeHue ceppl U MarHueBOM
JICHTBI.
JlaGopaTopHble omnbIThl. 5. BzaumoneiictBue
pacTBOpPOB XJIOPHJIOB M HMOAWJOB Kallus C pPacTBOPOM

Onucvleams TPU3HAKKU U YCIOBUS TEUCHUS
XMMHYECKHUX PEAKITUH.

Paznuuams >K30TEpMUUYECKHE M HHAOTEPMUUYECKUE
peaKkIu.

Coomnocums peakli TOPEHUSI U HK30TEPMUUYECKHE
peaKIu.

Habniooamw "

onucsleambsv XUMHYECKUI
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Hutpara cepeopa. 6. [Tomyuenue ruaporcumaa meau(ll) u
€ro B3aMMOJICUCTBHE C CEPHOM  KHUCIOTOM. 7.
B3anmozencTere pacTBopa coabl ¢ KUCIOTOU

9KCIIEPUMEHT C IIOMOIIBIO PYCCKOTO (POAHOrO) f3bIKa U
S3bIKa XUMUHU.

3aKoH 3aKOH COXpaHEHUsl MacChl BEIIECTB. XUMHUYECKUE Dopmynuposams 3aKOH COXPAHEHHS MacChl BELLIECTB.
5-16 | coxpanenusi maccel | ypaBHeHHA. COCTaBleHHE XHUMHUYECKHX ypaBHeHHU. | Cocmagname Ha €ro OCHOBE XMMUYECKHE YPAaBHEHUSI.
BEILECTB. Nudopmarnius, KOTOPYr0 HECET XUMUYECKOE YpaBHEHUE. Tpancauposams nHbOPMAIUIO, KOTOPYIO HECYT
XHUMHYECKUE demoncrpauuu. [Toprperst M. B. JIoMmoHOCOBa U | XUMUYECKHE YPABHEHUS.
YpaBHEHUSA A. JI. JlaByazbe. Topenme ¢ocdopa. OnbiThl, DKCIEPUMEHTAIIBHO 100MEepHcOams
WJUTIOCTPUPYIOLIHNE 3aKOH COXPAHEHHS MAacChl BEIIECTB. | CIPABEVIMBOCTh 3aKOHA COXPAHEHUSI MacChl BEIIECTB.
JlabopaTopuble onbIThbl. 8. IIpoBepka 3akoHa
COXpaHEHHUs Macchbl BEIIECTB Ha  TpuMepe
B3aMMOJCHCTBUA MENoUn M KHUCHoThl. 9. IIpoBepka
3aKOHAa COXPAaHEHHS Macchl BEIIECTB Ha IMpUMeEpe
B3auMoencTBus ménoun u conu xenesa (111).
Turnbl Knaccudukanmss XUMUYECKHX  peakuuii 1o Knaccugpuyuposamov ~ XxuMu4ecKkue  peakiuu 10
7-18 | XuMHYEeCKHX COCTaBy M 4HCIy pEareHTOB M MPOAYKTOB. THIBI | IPU3HAKY YKCIIA U COCTaBa PEAreHTOB U MPOJYKTOB.
peakuuit XUMHUYECKUX  PEaKIH. Peakuun  coenuHeHus, Xapaxkmepuzoeams poilb KaTaanu3aropa B IPOTEKAaHUU

pasnoxeHus, 3amelieHust U1 oOmeHna. Karamuszatopsl u
KaTajus.

Jemoncrpauuu. ['openue pocdopa, pactBoperue
MPOJAyKTa TOpEeHUs B BOJAE U  HUCCIEIOBaHHE
IIOJIyYEHHOT'0 pacTBOpa JIakMycoM. BsaumopeiicTBue
COJITHOM KHMCJIOTHI ¢ IUHKOM. [lomydeHue ruapokcuiaa
meau(ll) u ero pasnoxeHue Npu HarpeBaHUHU.

JlaGoparopubie omnbiThl. 10. Paznoxenue
MIEPOKCHJIa BOJOPOJAa C IOMOULIbI0 OKCHJA MapraHua
(V). 11.3amemeHne kene3oM MeOH B MEIHOM
Kyopoce.

XUMHYECKON peaKIltu.

Habnrwooams H OnucCvHIBAmsb XUMHYECKHI
IKCIIEPUMEHT C TIOMOIIBID PYCCKOTO (POAHOTO) S3bIKA H
SI3BIKA XUMHUHA
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[ToBTOpeHue n

TGCTI/IpOBaHI/Ie, PCIICHUC 3a/ia4 U BBIIIOJIHCHUC

19 0000I11ICHUE TEMBI. YIOpakKHCHUH 110 TeMe
ITonroroBka k
KOHTPOJBbHOU
pabore
Kontponbnas pabota Ne 1 «HauanbHble TOHATHS U 3aKOHBI XUMUI
20
Ba:xuneiinmue npeacraBuTe/ M Heoprannveckux BemectB. KosmyecrBenubie oTHOMEHHs: B xumuu (18 1)
Bosnyx u ero CocraB Bo3ayxa. Xapaxmepuzoeams 00BEMHYIO JTOJIF0 KOMIIOHEHTA
21 COCTaB [TousiTe 006 00BEMHOM J10J1€ ((P) KOMITOHEHTA TaKOW MPUPOIHON ra30BOM CMECH, KaK BO31yX, U
MIPUPOIHOM ra30BOM CMECH - BO3/1yXa paccuumuléams €€ 1o 00bEMY ITOM CMecH.
Pacuer 0ObeMa KOMIIOHEHTA I'a30BOM CMECH 110 Onucvieams 00BEMHBIN COCTaB aTMOC(HEPHOTO
ero o0beMHOH J10J1€ ¥ HA00OpOT. BO3/lyXa U NOHUMAMb 3HAYEHUE ITOCTOSIHCTBA ATOT0 COCTaBa
JemoncTpanuu. OnpenencHue coaepKaHus JUISL 3/10POBBSIL.
KHCJIOPOJIA B BO3/IyX€E.
Kucnopon Kucnopona. O3on. [lonyyenue kucmopoza. Xapaxmepuzoeams ~ 030H, Kak  aJUIOTPOITHYIO
22 Cobupanue 1 pacno3HaBaHHE KUCIOPOAa. XUMUYECKHE | MOAU(PHUKAIIMIO KUCIOPOIa.

CBOMCTBA KHMCIJIOPOJIA: B3aUMO/JICHCTBUE C METAJIIAMHU,
HEMeTaJlJIaMH U CII0XHBIMHU BenlecTBamiu. [Ipumenenue
Kucioposa. Kpyropopor kuciopoja B Ipupoze.

demoncrpanumn. [lonyyenue kuciopona
Pa3IoKEHUEM NIEPMAHTAHATA KIS U IIEPOKCH]IA
Bosioposia. CoOMpaHne METOJIOM BBITECHEHUS BO3/1yXa U
BoJbl. Pacnio3naBanme kucnopoaa. ['openre maruus,
xKeJesa, yrisi, cepbl U pocdopa B KuCIopoe.

Onucvigamv GU3NUECKUE U XUMHUYECKHE CBOWCTBA,
MOJTydYeHUE U MPHUMEHEHHE KHCIIOPOAa C HCIOIb30BaHHEM
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUH.

Ycemanasnueams  TPUUMHHO-CIEACTBEHHBIE — CBSI3U
MEXy (PU3HUECKUMH CBOHCTBAMHU KHCIOPOAa U CLIOCO0aMHU
€ro cooupaHusi.

Ilposooumys, nabnooames N ONUCLIBAMb XUMUYECKUN
9KCHEPUMEHT o MOJTyYEHHUIO, coOMpaHHIO u
pacro3HaBaHUIO KHUCIIOpOJAa C COOJIIOJICHHEM  ITPaBHII
TEXHHUKHU 0€30MacHOCTH
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[TpakTrdeckas [Tomydenue, cobupanue ©  paclo3HaBaHUE Pabomams ¢ mabopaToOpHbIM O0OpYyIOBaHHUEM U
23 paborta Ne 3 KHCIIOpO/Ia HarpeBaTeJIbHBIMH ~ NMPUOOpaMH B COOTBETCTBUH  C
MpaBUJIAMU TEXHUKHU 0€3011acHOCTH.
Buvinonnsams mpocteiiniie MpHEMbl OOpalieHUs ¢
1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpaTh TPHOOpP IS
NOJYYCHHUsSI Ta30B, MPOBEPATh €ro HAa TePMETHYHOCTh H
MCIOIB30BATH JJIS MOIYUEHHS KUCIOPOa.
Cobupams KUCIOPOJ METOJIOM BBITECHEHHS BO3/yXa
U PACNO3HABAMDb €TO.
Habnooams 3a CBOMCTBAMU BCILECTB M SIBICHHUSIMHU,
HPOMCXOISIIUMH C BEIICCTBAMH.
Onucvleams XUMHUYECKUH SKCIIEPUMEHT C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO0) SI3bIKa M SI3bIKA
XUMHHU.
Cocmaensims OTYET 1O pe3ysbTaTaM IPOBEICHHOTO
HKCHEPUMEHTA
Oxcuppl Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHJIOB MO UX Bvioenamy cyiiecTBeHHbIE TPU3HAKU OKCHJIOB
24 ¢dopmynam. CocraBieHue GopMys OKCHJIOB 10 UX /Jlasams Ha3BaHMUS OKCHUJIOB IO UX (popmynam
Ha3BaHUAM. [IpencraBuTeny oKCHIOB: BOAA U Cocmagnsams GOPMYIBI OKCHIOB TI0 UX Ha3BAHHSIM
YTJIEKUCIIBIHN ra3, HerameéHast U3BecTh. Xapakmepuzoéamb TaKUX TPEACTaBUTEIEH OKCHJIOB,
Jemoncrpauuu. Koyuiekuus OKCHIOB Kak BOJIa, YIVICKHUCIIBIM a3 U HeraméHas u3BecCTh.
JlabopaTopusbie onbIT. 12. [IomyTHEHNE
M3BECTKOBOW BOJIBI IPY MPOITYCKAHHUH YTIIEKHUCIIOTO rasa
Bonopon Bonopon B npupoze. @usnueckue U XUMHYECKHE Xapaxkmepuzoeams cOCTaB MOJIEKYJIbl, (PU3NUECKUE U
25 CBOWCTBA BOAOPO/IA, €TO MOJTyYeHHE U IIPUMEHEHHE. XUMHAYECKHE CBOWCTBA, IIOJNIydeHHE W  TNPHUMCHEHHUE
Jemouncrpanuun. [lonydyenne, cobupanue u BOJOpOJA.
pacrio3HaBaHue Bojopoa. ['openne Bogoposa. YVemanasnueams — TIPUYUHHO-CIICICTBEHHBIE  CBSI3U

BzaumopeiictBue Bogopona ¢ okcugom meau (11).
JlaGopaTopHusbie onbIT. 13. [Toryuenue Bogopoaa
B3alMOJICIICTBUEM LIMHKA U COJITHOM KUCIIOTBI

Mex 1y GU3MUECKUMHU CBOMCTBAMH M CIIOCOOAMU COOUPAHUS
BOZOPOJIa, MEXIY XUMHUYCCKHMH CBOWCTBAMH U €0
MIPUMEHEHHUEM.

Ilposooumys, nabnooams N ONUCLIBAMb XUMUYECKUN
IKCIIEPUMEHT o MOJTYYEHHUIO, COOMPAHUIO u
pacro3HaBaHUIO BOJOpPOJA C COOJIOACHWEM  IPaBHII
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TEXHUKUA 0€30IMaCHOCTH.

26

IIpakTnueckas
pabota Ne 4.

[Tomydenue, cobupanue ©  paclo3HABaHUE
BOJIOpO/Ia

Pabomams ¢ nabopaTopHbIM 00OpYyIOBaHUEM U
HarpeBaTelIbHBIMH  NPHOOPaMH B COOTBETCTBHU  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.

Bvinoanams mpocteiime npueMbl OOpamieHus ¢
1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
NOJY4YEeHUsl Ta30B, MPOBEPATh €ro Ha TIepMETHYHOCTh H
WCTIOJIH30BATH JIJIS TOJTYYEHHS BOAOPOAA.

Cobupams BOAOPOA METO/I0OM BBITECHEHUS BO3/lyXa U
Ppacnosnaeams ero.

Habniwooams 3a CBOWCTBAMU BEIIECTB U SIBICHUSIMH,
MPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvléams XUMUYECKUI SKCIIEPUMEHT C MOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa M SI3bIKA
XHMUH.

Cocmaensaims OTYET TO pe3ysbTaTaM MPOBENECHHOTO
9KCHEPUMEHTA

27

KucmoTsl

KucnoThl, MX COCTaB U MX KIaCCU(PHUKALIHSL.
WNunukaropsel. Tabnuna pactBopumoctu. ConsiHast 1
CEpHasl KUCIIOThI, UX CBOWCTBA U IIPUMEHEHUE

Jemoncrpanun. Kosuiekiys MuHepabHbIX
kuciaot. [IpaBuio pa3baBieHus cepoil KUCIOTHI.
JlabGoparopubie onbIT. 14. Pacno3HaBanue KucioT

AHCUZUS’Z/lpO@amb COCTaB KHCJIOT.
Pacnosnasams KUCIOTEHI ¢ IMOMOIIIBKO MHAWKATOPOB.

Xapaxmepuzoeamsv IIpeICTaBUTENEN KHUCJIOT:
COJISIHYIO U CEPHYIO
Ymemo XapaKTepu30BaTh pacTBOpPUMOCTh

COCTMHEHHI C ITOMOIIIHIO TAOJIUIIBI PACTBOPUMOCTH.
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WHJIUKaTOpaMH.

Yemanasnueams  NpPUUMHHO-CIIEICTBEHHBIE — CBSI3U
MEXJly CBOWCTBAMU COJIIHOM M CEpPHOM KHUCIOT H
00JIaCTSIMH WX TPUMEHEHHS.

Ocosnasamb HEOOXOAUMOCTH COOJIFOACHUS TIPABHII
TEXHHUKHU 0€30MIaCHOCTH NpH pabOTe ¢ KUCIOTAMHU.

Comu Comnu, ux cocTaB U Ha3BaHUs. PacTBOpUMOCTH Xapaxkmepuzoeams cONM Kak TPOAYKThbI 3aMELIECHUS
28 cousieil B BoJie. [IpencraBurenu coneit: XJIopua HaTpus, BOJIOPOJIa B KMCJIOTE HA METAJLIL.
KkapOoHaT Hatpus, pocdar KambIus. 3anucvieams GopMyIbl coeil O BaTEHTHOCTH.
demoncrpauun. Kostekius coneit. Tabmwuia Haszvieams conu no popmymnam.
pPacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE Ucnonvszoéams  TabnWIly  pacTBOPUMOCTH  JUIS
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 10 GopmynIam cosei
KonuuecTBo [locrosinnas ABoragpo. KomuuectBo BermiecTsa. O0vsicHAmMb, UYTO TaKOE «KOJUYECTBO BEIIECTBAY,
29 BeniecTa §18 Monb. MonsspHass  macca.  KpaTHele  eIMHMIIBI | «MOJIbY», «IIOCTOSIHHAsE ABOTapo», «MOJISIpHAsi Maccay.
U3MEpPEHUs] KOJIMYECTBAa BELIECTBA — MWJUIMMOJIb U Pewams 3amaun ¢ KCHOJIB30BAaHUEM HOHATUN
KWJIOMOJIb, MWJIJIUMOJISIPHAs U KWJIOMOJISIPHAs MAacChl | «KOJMYECTBO BELIECTBA», «MOJISIPHASI MACCa», «IIOCTOSITHHAs
BEIIIECTBA. ABoraapo
Pacuetsl C HCII0JIb30BaHUEM HOHSTHN
«KOJIMYECTBO  BEILECTBAa»,  «MOJSpHAs  Maccay,
«IIOCTOSIHHAsA ABOTazpo».
JleMOHCTpALHH. Hekoropslie METaJLJIbI,
HEMETAJUIbl U COEAVNHEHUs KOJIMYECTBOM BEIECTBA B 1
MOJIb
MounspHbli 3aKoH ABorazpo. MonspHslit 00beM Obvsacuamb, 4TO TaKOE «MOJIAPHBIH O0BEM Ta30B»,
31 o0beM razoo0pa3Hbix BemecTB. OTHOCUTENbHAs IJIOTHOCTH | «HOPMajbHbIE YCIOBHSI.
ra3o00pa3HbIX OJIHOTO raza o Ipyromy. Pewams 3amaum  C  HMCHOJIB30BAaHUEM  IOHATUI
BEIIECTB Kpathbie €IMHULIBI U3MEpPEHUs — | «KOJIMYECTBO BEIIECTBa», «MOJISIPHAsl Macca», «MOJISPHBIN
MUJUTUMOJIIPHBII u KWJIOMOJISIPHBII 00BEeMBI | 00bEM Ta30B», «ITOCTOSIHHA ABOTaIPO».
ra3000pa3HBIX BEIICCTB.
Pacuertsl c HCII0JIb30BAHNEM MOHSTUN
«KOJTMYECTBO  BEILECTBa»,  «MOJSpHAs  Maccay,

«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS ABOTAIPO».
JemoncTpanuu. Mojgens MOJSIpHOTO 00beMa
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ra3000pa3HbIX BEIIECTB

Pacuérsl o Pacuetsl C HCII0JIb30BaHUEM HOHSTUI Xapaxmepuzoéams ~ KOIMYECTBEHHYIO  CTOpPOHY
2-33 | XUMHUYECKUM «KOJTMYECTBO  BEILECTBa»,  «MOJSpHAas  Maccay, | XHMHUYEeCKHX 00BEKTOB U MPOLIECCOB.

YpaBHEHUSIM «MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPO» Pewams 3agaun ¢ UCHOJIB30BAaHUEM TOHSATUI
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJISPHBINA
00BEM razoBy», «IOCTOsIHHAs ABOraapo»

Bona. I'mapocdepa. KpyroBopor Boasl B TPHUPOJE. Obvsacuamp, 4TO TaKOE «OCHOBAHUSY, «IICIOYN,
34 OcHoBaHus dusznueckue U XMMHYECKHME  CBOMCTBA  BOJBIL: | «KAQUECTBEHHAS PEAKLUS», «HUHIUKATOPY.
B3aMMO/ICIICTBUE C OKCUIAMH. Knaccugpuyuposeams ocHOBaHMS 110 paCTBOPUMOCTHU B
OcHoBanus, uXx  cocraB.  PactBopumocTh | Bojie. Omnpedensims TPUHAUIEKHOCTH HEOPraHHMUECKUX
OCHOBaHUH B Bojie. I3MeHeHne OKpacky HHIUKATOPOB B | BELLECTB K KJIacCy OCHOBaHUH 1o (opmyIie.
LIEJIOYHOU cpene. IIpencraBurenn LIEJI0YEH: Xapaxkmepuzosambo CBOMCTBA OTHEIBHBIX
TUAPOKCH]IBI HATPUSI, KM ¥ KaJIbITHUI. Mpe/iIcTaBUTENEeH OCHOBAHUH.
JleMoHCTpanum. Konnekuus OCHOBaHMII. HUcnonvzoéams  TabNHIly  pacTBOPUMOCTH  JUIS
JlaGoparopubie onbIT. 15. H3MeHeHHME OKpacKd | OompeAesieHus paCTBOPUMOCTH OCHOBAHHUM.
VMHJMKAaTOPOB B IIEIOYHOU CpEJE.
PactBops!. PacTtBopurens ¥ pacTBOPEHHOE  BEILIECTBO. Obvacuams,  YTO  Takoe  «MaccoBas  JOJA
35 MaccoBas noissi | PactBopel. PactBopenue. ['mapatel. MaccoBasi [0J4 | paCTBOPEHHOTO BEIIECTBAY.
pPacTBOPEHHOIO pacTBOPEHHOIO BEIIECTBA. PacueTsl, CBSI3aHHBIE C Yemanaenueams ananorun ¢ 00BEMHOM  joseit
BElIeCTBa HCIIOJIb30BAHUEM MOHSTUS «MaccoBast JI0JIs1 | KOMITOHEHTOB ra30BOM CMeCH
PacTBOPEHHOTO BELIECTBA. Pewamsy 3amaum ¢ HCIONB30BAaHMEM  IOHATHUI
JlabopaTopubie onbIT. 16. O3HaKOMIEHHE C | «MaccoBasl 10JI1 3JIEMEHTA B BELIECTBE», «MaccoBast A0S
npernapaTamMy JOMalllHed WM IIKOJbHOM anTeYKd — | paCTBOPEHHOTO BELIECTBAY, «00beMHas 0TSt

pacTBopaMM  TEPOKCHJA  BOJOPOAA,  CHUPTOBOM

ra3000pa3HOro BEUIECTBA
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HAaCTOMKM MOJ]a ¥ HAIIATBIPHOIO CIIUPTA.

36

[IpakTnueckas
paborta Ne 5

[IpuroroBineHnue pacTBOpOB COJIEW C UX 3aJaHHOU

MAacCOBOH JoJIeH

Pabomams ¢ naGopaTOpHBIM 00OpYHZOBaHHEM U
HarpeBaTeIbHBIMM ~ MpHOOpaMH B COOTBETCTBUU  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.

Buinonnams mpocTeiiiue mpueMbl OOpalieHHs ¢
71a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM LIMJIUHIPOM, C
BECaMH.

Habnooams 3a CBOMCTBAMU BCILECTB U SIBICHUSIMHU,
MPOUCXOSIINMHU C BEIIECTBAMHU.

Onucwvieams 9KCIIEPUMEHT c MIOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U S3bIKa
xumu.  Cocmaenams ~ OTUETBI N0  pe3yjbTaTaMm
IIPOBEJEHHOIO

JKCIIEPUMEHTA

I'omoéumsb pacTBOPBl C ONPEIEICHHOM MacCOBOU
JI0JIEN paCTBOPEHHOTO BEILIECTBA.

Jlomarnuuit
sKkcriepuMent Ne 1

BelpamuBanue  KpHUCTaIOB
KBacCLOB WJIM MEIHOIO KyIopoca.

AJIIOMOKaJIMCBBIX

Buinonnsams 6e30nacHbIe B JOMAITHUX YCIOBHUSIX
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOCHUS 32 POCTOM
KPHCTAJLIOB.

Ogopmaams OTUET O TPOJIENTaHHON paboTe ¢
HCITIOJIb30BAHHUEM PYCCKOI'O A3bIKA M A3bIKA XUMUU.

37

O06o0menre 1 cucTeMaTr3als 3HaHui 1o TeMe «BaxxHele npeicTaBuTeNIn HeOpraHndeckux BemecTs. KomnyecTBeHHbIE

OTHOIICHHA B XUMUN»

38

KOHTpOJ’IBHaSI pa60Ta mo TeMe «BaknHeie MMPpEACTAaBUTCIIN HCOPTaHNYUCCKHUX BCUICCTB. KoauuecTBeHHBIC OTHOIICHUS B XUMMI)

OcHoBHBIC KJ1acChl HeOpraunieckux coenunennii (10 v)
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Oxcuper: O6o6Omenne  cBefeHW 00  OKcHaax, WX Obvsichamb, 4YTO  TaKoe  «HECOJIeoOpasyrolme
39 KJ1accupuKanus KiaccupuKaluy, Ha3BaHUSAX U cBoMcTBaxX. CHOCOOBI | OKCHIIBI»,  «COJEOOpa3yrolue  OKCUIBD»,  «OCHOBHBIE
CBOICTBa MOJIy4EHUSI OKCHJIOB OKCHJIBI», «KUCIIOTHBIC OKCHJIBD.
JlaGoparopuble onbIThl. 17. B3aumopelictBue Xapaxkmepuzosams 0O0IIME XWMHYECKHE CBOMCTBA
okcuga Kamblmst ¢ Bomoil. 18,  IlomyTHenue | conmeoOpa3yromux OKCHIOB (KHUCIOTHBIX M OCHOBHBIX)
M3BECTKOBOM BOJIbI Cocmasnsasms ypaBHEHMsI peakIUil ¢ y4acTHEM OKCHJIOB.
Habnwooams n onucvieams peakyy ¢ y4aCTUEM OKCHJIOB C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U
SI3BIKA XUMUHU.
1Iposooumsb ONBITHI, TOATBEPKIAIONINEC XUMUYECKUE
CBOMCTBA OKCHIOB C COOJIIOJIGHHEM TIPaBUI TEXHUKU
0€30MacCHOCTH
OcHoBaHws: OcHoBaHus, WX KiIacCU(UKALNNSA, Ha3BaHUSI U Cocmaensams  ypaBHEHHS] pEaKIMid C y4acTHEM
40 KJaccupuKanus cBoiicTBa. B3aumopeiicTBue ¢ KUCIOTaMU, KUCIOTHBIMU | OCHOBAHMIA.
CBOICTBa OKCHJIAMH U COJISIMH. Pa3joxeHne HepacTBOPUMBIX Habniooams wn onucvieams peakuu ¢ y4yaCTUEM
ocHoBaHu#. CriocoObI MOTYYEHHs] OCHOBAHHIA. KUCJIOT C TIOMOIIBI0 €CTeCTBEHHOro (pycCKOro WU
JlabopaTopHble ONBITHI. 19. Peakuust | pogHOrO) SI3bIKA U SI3bIKA XUMUU.
uewrpanuzaiun. 20. [onyuenue rumpokcuaa meau (I1) 1Iposooumsb ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
U ero B3auMojieiicTBue ¢ kucioToi. 21. PasznokeHue | CBOMCTBA OCHOBaHHWM, C COONIOJEHHWEM TMPaBUI TEXHHUKHU
ruapokcuaa meau (1) mpu HarpeBanum. 0e30MacHOCTH
Kucnotsr: Kucnotel, wux xmaccudukamuss ¥ Ha3BaHMUSL. Xapaxmepuzoeams 00IIMEe XUMHYECKHE CBOWCTBA
1-42 | xnaccupukanus Ob6mue XUMHYECKHE CBOMCTBA KHCJIOT. | KUCJIOT
CBOICTBa BzaumoneiictBue KHUCTIOT c MeTalJIaMHu. Cocmaesnams ypaBHEHHS peaklUid C y4acTHEM

ONEeKTPOXUMHUYECKUN PAJ  HANpsDKEHUM  METaJUIoB.
BzaumogeiicTBue KHCIOT C OKCHIAMH METajjIoB.
B3anmopeiicTBie KUCIOT ¢ OCHOBAHMSIMH — PEAKIUA
HEeWTpayM3auuu. B3auMOJIEHCTBUE KHUCIOT C COJISIMU.
[Tonyuenne GECKHCIOPOIHBIX M KHUCIOPOICO ISP KAIINX
KHCIIOT.

JlaGoparopHble onbIThl. 22. B3auMmojelcTBue
KHCIIOT ¢ MeTauiaMmu. 23. BsaumopneiicTBue KHUCIIOT C
COJISIMH

KUCIOT. Habnrwoams n onucviéams PEaKIUUA C y9aCTHEM
KHCIOT C TIOMOIIBID €CTECTBEHHOTO (PYCCKOTO WM
POJTHOTO) SI3BIKA U SI3bIKA XUMUM.

1Iposooumsb ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOMCTBAa KHCIIOT, C COOJIOJIEHUEM TIPaBUJI TEXHUKU
0€e30macHOCTH
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Conu: Comun, wux KiaccupuKamuss ©  CBOICTBA. Paznuuath mNOHATUS «CpPEAHHME COJIM», «KUCIbIE

3-44 | xnaccudukauua U | BlaumoneiictBue coseil ¢ MeTalulaMH, OCOOEHHOCTH | COJIM», KOCHOBHBIE COJIM.

CBOMCTBA 9TUX peakuuil. BzaumonencTsue coeu ¢ CoIsIMu. XapakTepu3oBaTh OOLIME XWMHYECKHE CBOMCTBA
JlaGoparopuble onbIThl. 24. O3HaKOMJICHHE C | COJICH.
KoJIeKuen coneil. 25. BsaumopeiictBue cynbdara Cocmasnsams ypaBHEHUsI PEAKIUI ¢ y4acTUEM COJIEH.
menu (II) c xenesom. 26. B3aumoneiictBue comnedt ¢ | Habarooams W onucvléams Peakliii C y4acTHEM COJIEH ¢
COJISIMHU. IIOMOLIBIO0 €CTECTBEHHOIO (PYCCKOI0 WJIM POJHOIO) s3bIKA U
sI3pIKa XUMUHU.
IIpoooums ONBITH, NOATBEPKIAOIINE XUMUYECKHUE
CBOWCTBA coOJIeH C COONIONEHUEM TMPaBHJ TEXHHUKH
0€30MacHOCTH
I'enernyeckas I'enernueckue psgpl MeTalula M HEMETAUIA. Xapaxmepuzoéams IOHATHE «T€HETUYECKUN PSII».

5) CBSI3b Mexay | I'eHeTnueckas CBA3b MEXAY KJlacCaMU HEOPTraHUYECKHUX Hnniocmpupoéams ~ TEHETUYECKYIO  B3aMMOCBS3b
KJIacCaMH BELIECTB. MEXJy BEIIECTBAMHU: IIPOCTOE BEILECTBO — OKCUA —
HEOPraHUYECKUX JlabopaTopHble onbIThI. 27. ['eHeTHYECKast CBSI3b | TUAPOKCU]] — COJIb.

BELICCTB Ha IIPUMEPE COCAUHEHNUN MEHU. 3anucvieams ypaBHEHHS PEAKLUI, COOTBETCTBYIOIUX
IIOCJIEI0BATEIBHOCTH («uenouke») IIpEBpAILCHUI
HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KIACCOB.
[TpakTrueckas Pemenne skcriepuMEHTAIBHBIX 3a7a4 Ymemo oOpamarbes c 1a00paTOPHBIM
6 pabota Ne 6 o0opy/loBaHMEM M HarpeBaTelbHBIMU NpudbOpamMu B

COOTBETCTBHUH C MPAaBHIAMHU TEXHUKU 0€30MaCHOCTH.
Pacnosnasams HEKOTOpHIE aHUOHBI M KATHOHBI.
Habnwoams CBOICTBa IIEKTPOJINTOB "

MPOMCXOSAIIMX C HUMU SIBJICHUH.

Habniwooams WM onucviéams peakluu € y4yacTHEM
ANIEKTPOJIUTOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) SI3bIKA H S3bIKA XUMHH.

@opmynuposamb  BBIBOABI IO
MPOBEJICHHOTO KCIIEPUMEHTA

pe3yibTaTam

O06o0menre u cucTeMatr3alus 3HaHui 1Mo TeMe «OCHOBHBIE KJIACCHl HEOPTaHWYECKUX COCTHHCHHIN
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KonTponbnas pabota mo reme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUIN

Iepuoauuecknii 3akoH u [lepnoanueckas cucrema xumuieckux 3jiemMenToB .M. MeHnaeseeBa u crpoenne atoma (8 )

EctecTBeHHbIE EcrectBennbie cemeicTBa XUMHUYECKHX Obvsacuambs TPU3HAKU, IO3BOJIAIOLIME OOBEIUHSATH
4| cemenicTBa JJIEMEHTOB:  IIEJOYHbIE M ILIEJIOYHO3EMEJBbHBIE | TPYIIIBI  XMMUYECKMX  JIEMEHTOB B  E€CTECTBEHHBIE
XUMHYECKHX METaJUIbl, raJloreHbl, MHEPTHbIE (OJIarOpo/HbIE) Ia3bl. | CEMEHCTBA.
AJIEMEHTOB. AmdorepHocTb. AM(pOTEpHBIE OKCHABI U TUAPOKCHIBI. Packpvieams  xumuueckuili cMbICaH  (3TUMOJIOTHIO)
AmpoTepHOCTb Komr1uiekcHsle comu. Ha3BAHUN €CTECTBEHHBIX CEMENCTB
JlaGopaTtopubie omnbiThl. 28. Ilomyuenue Apeymenmupoéams ~ OTHOCUTEIIBHOCTb  Ha3BaHUS
aMm(pOTEepHOr0 TUAPOKCUAA U  HUCCIEJOBAHME €r0 | KMHEPTHBIE ra3bl»
CBOMCTB. Obvsacuamb, 4TO Takoe «aM(OTEpHbIE COCTUHEHUSD.
Habnwoams v onucvieams peakuuil MEXKAY BEILECTBAMU C
IIOMOILBIO PYCCKOT'O (POJHOI0) SI3bIKA U SI3bIKA XUMUHU.
Xapaxkmepuzoseamuw JIBOMICTBEHHBIN Xapaxkrepe
CBOMCTB aM(OTEPHBIX OKCUA0B U TMIPOKCUIOB.
IIpogooumy OIIBITHI 1o MOJTyYEHUIO u
HNOATBEPXKIECHUIO  XMMHUYECKMX CBOMCTB  aM(oTepHBIX
OKCHJIOB U THIPOKCHIOB C COOMIOZAEHUEM NPaBUI TEXHUKU
0€30MacHOCTH.
5 OtkpeiTHE OtkpsiTHE . . MenneneeBbiM Paznuuams  €CTECTBEHHYIO U HCKYCCTBEHHYIO
.. MenneneesiM | Ilepuonnueckoro 3aKOHa " CO37jaHue UM | KJIacCU(UKALINU.
ITepnoanueckoro Ileproanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB. Apeymenmupoeams  oTHeceHue llepnomnueckoro
3aKOHa JdemoncTpanun. Pasnuubble ¢opMbl  TaOnMIl | 3aKOHA K €CTECTBEHHOH KiaccuUKaIiy.
NIEPUOAUYECKON CUCTEMBI. MopenupoBanue Mooenupoéamsy ~ XUMHUYECKHE 3aKOHOMEPHOCTH C
nocrpoenust  I[lepuogmueckoit  cucrembl  JI. . | BelgesneHHeM CYHIECTBEHHBIX XapaKTEpUCTUK OOBEKTa U
Menneneena MIpe/ICTaBJICHUEM UX B MPOCTPAHCTBEHHO-IpapuuecKoi nin
3HaKOBO-CUMBOJIMUECKOH hopme
5 OcHoBHbIE ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUECKUX Obvacuams, 4YTO TaKOE <«IIPOTOH», «HEHUTPOHY,
CBEZICHHUS O 251eMeHTOB. OCHOBHBIE CBEJCHMSI O CTPOCHUHM ATOMOB. | «QJIEKTPOH», «XUMHUYECKHUI 3JIEMEHT», «MACCOBOW YHUCIIO».

CTPOCHUHU aTOMOB.

JlokazarenbCcTBa CIIOKHOCTH CTPOEHUSI aTOMOB. ONBITHI
Pezepdopna. [lnanerapuas Mojenbp CTpOSHUS aToMa.
CocTtaB aTOMHBIX s€p: NPOTOHBI, HEHUTPOHBI.

Onucvieamy CTPOEHUE SApa aToMa HCHOJIb3Ys
[Iepnonnueckyro cucteMy XUMUYECKHX dnemeHToB JI.H.
Menpeneesa.
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OTHOcHUTENbHAsA aTOMHAas Macca. B3auMOCBsI3b MOHATUH
«IPOTOH», «HEUTPOH», «OTHOCHUTEJIbHAsA aTOMHas
maccay.

JemoncTpauuu. Mojien aTOMOB XUMHUYECKHUX
3JIEMCHTOB.

Honyuams MHGOPMAIUIO TI0O XUMHH U3 PA3ITUIHBIX
UCTOYHUKOB, AHANU3UPOBAMb €E.

Crpoenue Mukpomup. DnekTpoHbl. CTPOECHUE AIEKTPOHHBIX ObvsicHamb, 9TO TaKOE «DIIEKTPOHHBIN CIION» WU
2 3JIEKTPOHHBIX ypOBHEHl aTOMOB XUMHUYECKHUX 3yeMeHTOB NeNe 1-20. | «3HepreTHUeCKUil ypOBEHbBY.
YPOBHEW aTOMOB [TonsiTHE O 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE. Cocmasnsams CXeMbl paclpeieleHUsl JIEKTPOHOB 110
XUMUYECKHX ANEKTPOHHBIM CJIOSIM B DJIEKTPOHHON 000JIOUKE
anemeHToB NeNel-20
B Tabmuue J[.1.
Meneneesa.
[lepuonnueck N3otonbl.  ®u3MUECKUl  CMBICI  CUMBOJMKH Packpvieamsy  Pu3uveckuii  CMBICI:  MOPSIKOBOTO
3 uii 3axoH /.M. [Iepnoanueckoit CUCTEMBI. CoBpemeHHast | HOMepa XHMMMYECKOTO JJIEMEHTa, HOMepa Iepuoja u
MeneneeBa u dbopmynupoBka [lepuonnueckoro 3akonHa. V3MmeHeHus | HOMepa rPyMIIbL.
CTPOEHHE aToMa CBOMCTB DJIEMEHTOB B IIepHoAax M TIpyINIax, Kak ObvscHamb 3aKOHOMEPHOCTHU U3MEHEHUS
(GyHKIHS CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB. METAIMYECKUX U HEMETAJUNINYECKUX CBOWCTB XUMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUH B IEPHOJAX U IPYIIIAX.
Xapakrepucrtu XapakTepucTuKa 3J€eMEeHTa-MeTaljla U 3JIeMeHTa- Xapaxmepuzoeams XUMUYECKUE 3JIEMEHTH 1—3-T0
4-55 | Ka XUMHYECKOI0 HEMeTaula II0 HUX IOJO0KeHHIo0 B Ilepmonnueckoi | meproaoB IO MX MOJOKEeHHIO B llepnommyeckoit cucreme
3JIEMEHTA Ha cucTteMe Xxumuueckux anemenToB /. . Menneneesa. xuMmudeckux aneMeHToB 1. . Menneneesa.
OCHOBAHUH €r0 JemoncTpanuu. Mosieny aTOMOB 3JIEMEHTOB 1— Apeymenmuposamo CBOMCTBA OKCHJIOB u
MI0JIO’KEHUS B 3-T0 nepHooB TUAPOKCUIOB META/NIOB M HEMETAIUIOB  IOCPEICTBOM
ITepnonnueckoi YpaBHEHUH peakunui
cucreMe
3HaveHHe CooOmieHust yyammuxcsi O KU3HU, HaydyHOU U Onpeodenamop NCTOYHUKNA XUMHUYECKON MHpOpMaLiu
56 ITeproauueckoro obmectBenHoit  nestenbHocTH  JI.MI.  MeHpaeneeBa Honyuamo HEOO0XOIUMYIO uH(}OpPMAIIHIO u3
3aKOHa U «[lepuonnyeckoMy 3aKOHY HE TPO3UT pa3pylleHUe, a | pa3IU4HbIX HCTOYHHUKOB, aHAIU3UPOBaAmMb €€, opopmusims
[lepuonnueckoit TOJIBKO pa3BUTHE U HAJICTPOUKH OOCIIAI0TCS» WH(GOPMALIMOHHBIA TPOIYKT, npe3eHmosams €ro, eecmu
CHUCTEMBI Hay4HYIO TUCKYCCHIO, OMCMAa8ams CBOK TOUKY 3PEHUS WU
XUMUYECKHUX Koppekxmuposamas €€.

snemenTtoB 1. U.
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MenpaeneeBa
XuMnueckas cBsi3b. OKHCANTENbHO-BOCCTAHOBUTEIbHbIE peakuu (8 4)
Honnas Nonnast xumudeckas cBsi3b. MIoHbI, 00pa3oBaHHBIC ObwsacHAmMb, YTO TAKOE MOHHAS CBA3b, HOHEI.
57 XMMHYECKas CBA3b aTOMaMH METAJIOB U HeMeTauioB. CxeMbl 00pa3oBaHUs Xapakmepuzosams MeXaHU3M 00pa30BaHUS HOHHOMN
MOHHOM CBSI3U JUIsl OMHApHBIX coequHEHMH. VOoHHBIE | CBS3M.
KPUCTAJUTMYECKUE PEMmETKH W (PU3MYecKue CBOMCTBA Cocmaensims cXeMbl 00pa30BaHUsI HOHHOU CBSI3H.
BEIIECTB C OTUM THUNOM pemérok. Ilonarue o Hcnonvzosams 3HAKOBOE MOJEIUPOBAHUE.
(GhopMyIbHON eIMHUIIE BEIIECTBA. Onpedenams TUN XUMHYECKOM CBsi3u 1o  Qopmyne
JemoncTpauuu. BuneodparmMeHTHI © ClaiIbl | BEHIECTBA.
«MoHHast XMMHYECKas CBA3b». KOJUIEKIHMSA BEIIECTB C Ilpusooums puMepHI BEIIECTB C HOHHOH CBS3BIO.
HOHHOM XHMHYECKON CBA3bI0. Moaelnn HOHHBIX Yemanaenueams — npUYMHHO-CIIEACTBEHHBIE — CBSI3U
KPUCTAJUIMYECKUX PEIIETOK. MEXAYy COCTaBOM BELIECTBA M BUJOM XUMHUYECKOM CBS3H,
MEXJly MOHHOM CBSI3bI0 M KPUCTALINYECKUM CTPOEHUEM
BEILECTBA, MEKY KPUCTAUIMYECKUM CTPOCHHEM BELIECTBA
U ero (PU3NYECKUMHU CBOWCTBAMHU
KoBanenThas KoBanieHTHast xumuyeckas CBsA3b. DJIEKTPOHHBIE U ObvsicHamb, UTO TAKOS «KOBAJICHTHAS CBSI3bY,
58 XHUMHYECKAs CBA3b cTpykTypHbie (opmynbl. [loHATHE O BaJIGHTHOCTH. | «BAJEHTHOCTHY.

KoBasienTHas HemonspHas cBsizb. CxeMbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U Uil OWHApHBIX COEAUHEHM.
MonekyigpHble M aTOMHbIE  KPUCTAJLIMYECKUE
PELIETKH, U CBOMCTBA BEIIECTB C ’TUM THUIIOM PEIIETOK.

JlemoncTpauuu. BuneopparmMeHTsl u  chaiiibl
«KoBaneHnTHass  xumudeckas  CBA3b».  Kosmekmus
BEIIECTB MOJIEKYJISIPHOTO M aTOMHOIO CTPOEHHUS.
Mopenn MOJIEKYJSIPHBIX M aTOMHBIX KPUCTAJUIMYECKHUX
PELIETOK.

Cocmasnsams cxembl 00pa30BaHMsI KOBAaJIEHTHON
HETIOJISIPHON XUMUYECKOH CBSI3H.

Hcnonv306ams 3HAKOBOE MOJIEITMPOBAHUE.

Onpedename TUN XUMUYECKOU CBSI3U 1O hopmyie
BEILECTBA.

IIpusooums puMepHI BELIECTB C KOBAJICHTHOMN
CBSI3BIO.

Yemanaenueams TPUYUHHO-CIIEACTBEHHBIE CBSI3H
MEX]y COCTAaBOM BEIIECTBA U BUJOM XUMHUYECKOH CBS3H,
MEXTy KOBAUICHTHOH CBSI3BI0 M KPUCTAJUIMICCKIM
CTPOEHHUEM BELIECTBA, MEKIY KPUCTALITHYECKUM
CTPOCHHUEM BEIIeCTBA U €T0 (YN3NIECKHUMHU CBOWCTBAMH

Kosaneurnas
MOJISIpHAS
XUMHUYECKAsA CBA3b

DNEeKTPOOTPULATENBHOCTD. P
3IEKTPOOTPULATENBHOCTH. KOBaJIEHTHAs OIspHAs
XUMUYecKas cBs3b. Junonab. Cxembl 00pazoBaHUs

Obvacuamb, 4YTO TaKoe «KOBAJIEHTHAs TIOJIApHAs
CBSI3bY», «IJEKTPOOTPHUILATEIBHOCTY, «BO3TOHKA»  HIIH
«CyOIMManus.
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KOBAJICHTHOH TOJIAPHOM CBSI3H [T OMHAPHBIX
coeuHEHNI. MOJIeKyJIIpHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEUIETOK.

JdemoncTpanuu. Mongenu MOJEKYISAPHBIX U
ATOMHBIX KPUCTAJIUIMYECKUX PEIIETOK.

Cocmasnamb  CXEMBbI KOBaJICHTHOI
MOJISIPHON XMMHUYECKOM CBA3HU.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.

Xapaxmepuzosamo MEXaHU3M o0OpaszoBaHus
IIOJISIPHOM KOBAJICHTHOH CBSI3HU.

Onpedensmb THN XUMHUYECKOH CBs3U 10 (opmyiie

BCIICCTBA.

00pa3zoBaHUs

Ilpusooums TIpUMEpPHI BEIIECTB C KOBAJIECHTHOMN
HOJISIPHOM CBSI3BIO.
Yemanasnueamb  TPUUMHHO-CIEICTBEHHBIE — CBSI3U

MEXJly COCTaBOM BEIECTBA M BHJIOM XMMHYECKOM CBS3H,
MEXJy KOBAJIEHTHOM CBA3BI0O M  KPUCTAUIMYECKUM
CTpOEHUEM BEIIIECTBA, MEXIY  KPUCTAJUIMYECKUM
CTPOEHHUEM BEUIeCcTBa M €ro (PM3NYECKUMHU CBOHCTBAMH.

Cocmasnams (Hopmynbl OWHAPHBIX COCTUHEHHUH IO
BaJEHTHOCTH W HAXOOUMb BAJEHTHOCTU JIJIEMEHTOB IO
(opMmysie GMHApHOTO COCIUHEHMS.

Hcnonvszoeams MaTepuanbHOE MOJIEITUPOBAHHE

MeTtannuueck
asg XUMHUecKas
CBA3b

MeTtannudeckas XHMUYECKas CBSI3b u
MeTaJuIMuecKasi Kpucramuimueckas pemérka. CBOMCTBa
BEIIIECTB C ITHUM THUIOM pemérok. Emunas mpupona
XUMHUYECKHUX CBSI3EH.

JemoncTpanuu. BuneopparmeHTs! U craiasl
«Mertamnmdeckas XUMAYECcKas CBA3by». Kommekuus
«MeTalIbl M CINIaBhI».

JlabopaTopHblie onbIThI. 29. M3rorosicHue
MOJIEJIH, UJUTIOCTPUPYIOLLIEH CBOMCTBA METAJUTMYECKOU
CBSI3U

Obvscrame, 9TO TAKOE METAIUTNYECKAs CBI3b.

Cocmasnsams cXeMbl 00pa30BaHUS METAJIMYECKOM
XUMHYECKOM CBS3H.

Hcnonvszoeams 3HaKOBOE MOJIEIMPOBAHHUE.

Xapaxkmepuzosamv MEXaHH3M o0Opa3oBaHHs
METAUINYECKOM CBA3H.

Onpedensms TUN XUMUYECKOW CBsI3M MO (Qopmyre
BEIIIECTBA.

Ilpusooums TpUMEpHl BEIIECTB C METaNINYECKON
CBSI3BIO.

Ycmanasnueamy  TPUUMHHO-CIEACTBEHHBIE — CBSI3U
MEXJTy COCTaBOM BEIIECTBA W BHJIOM XHMHUYECKOH CBSI3H,
MEXIY METaNIMYeCKON CBS3bI0 M KPUCTAUTHYECKUM
CTpOCHUEM BEIIECTBA, MEXTY KPUCTALTHICCKAM
CTPOCHHEM BEIIECTBA M €T0 (PHU3NIECKIMH CBOHCTBAMHU.
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Hcnonvzosams MaTepruaJIbHOC MOACIIUPOBAHNC

Crenenn Crenenb  okucinenus. CpaBHEHUE  CTEIEHU ObvsicHAmMb, YTO TaKOE «CTENEHb OKUCICHUS,
OKHCJICHUS. OKHCJICHUSI ¥ BaJEHTHOCTHU. [IpaBuiia pacuéra CTENEeHel | «BaJIEHTHOCTHY.
OKHCJICHHUA 10 (popMyTaM XUMUYECKUX COeTUHEHUI. Cocmasnams GopMynbl OUHAPHBIX COETMHEHUN Ha
OCHOBE 00IIeTro crocoda uX Ha3BaHUM.
Cpasnueams 6aneHmHOCMb U CTENIEHb OKUCIICHUS
Paccuumvieams CTETICHH OKHCIEHHS TI0 (QopMmyam
XUMHUYECKUX COCTMHEHUM.
OKuCNIUTENbH OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH. ObvscHame, 4TO TaKkoe «OKHUCIIUTEIBHO-
62 o- OmpeneneHue  CTENEHEW  OKHUCIEHMS  JJisi | BOCCTAHOBUTEIIbHbBIC peaKuumn, «OKHCIIUTEIIbY,
BOCCTAHOBUTENbHBIE | DIEMEHTOB, OOpa3yIONIMX BEIECTBA Pa3HBIX KJIACCOB. | KBOCCTAHOBUTEIDY, OKHCIEHUEY, BOCCTAHOBIICHUEY.
peakuuu Peakiiun  monHoro oOMeHa U OKUCIUTENIHHO- Knaccugpuyuposamov ~ XxuMudeckue  peakiuii 1o
BOCCTAaHOBUTEJIBHBIE  PEaKLUU. Okucnutens U | OIPU3HAKY «M3MEHEHHE CTETIEHEW OKHUCIICHUSI JIEMEHTOBY.
BOCCTAaHOBHUTEJIb, OKHCJIEHHE UM  BOCCTAHOBJICHUE. Onpedensimb ~ OKUCIWUTENh W BOCCTAHOBUTEIIb,
CocraBneHre ypaBHEHUN OKUCIUTENb IIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHUS.
HO-BOCCTAHOBUTEIbHBIX peakuui METOJIOM Hcnonvzoeamsb 3HAKOBOE MOJIETTUPOBAHUE
ANEKTPOHHOTO OanaHca.
demoncTpaumu. B3aumoneicteue LHMHKA C
cepoil, comnstHOM kucinotod, xijopuaoM wMeau (II).
I'openune wmarausa. BsaumonencTBue XJIODHOW U
CEpPOBOJAOPOIHOMN BOJIBI.
O06o0menue u cucremarn3anus 3HaHui 1Mo Temam «llepuoguyeckuii 3akoH u [lepuoanueckas cucrtema xumudeckux snemeHToB J[.M.
63 MenneneeBa u ctpoeHue aroma» U «CtpoeHue BeniectBa. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITII

KOHTpOJ’IBHaSI pa60Ta o TéMamM «HCpI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH " HepI/IOIlI/ILICCKaSI CHUCTEMAa XHMMHUYCCKUX J3JICMCHTOB I[I/I MeHnzaeneeBa u
CTPOCHUC aTOMa» U ((CTpO@HI/Ie BCIIIECTBA. OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIC pEaKkuumnd
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e3epB

IIpumepHoOe TeMaTHUYeCcKOe IJIAHMPOBaHKE 9-T0 KiIacca
(2 4 B Hennes10, BCero 68 4., U3 HUX 2 4 - pe3epBHOE BpeMmsi).

omep

YpPOK
OB

n/n

Tema ypoka

OcHoBHOE cogepkaHue
ypoka

XapakTepucTHKA OCHOBHBIX BH/I0B JeAATeIbHOCTH
odyyaromuxcs ¢ OB3 (Ha ypoBHe y4eOHBIX J1eiicTBHII)

IToBTOpeHune 0 0600meHHe cBeAeHUIT O Kypcy 8-r1o kiacca. Xumnueckne peakuuu (S 1)

Knaccuduxkari
UsI HEOPTAaHHUECKUX
BEIIECTB U UX
HOMEHKJIaTypa

bunapnsie COETMHEHMUSI. Oxcunpl
cosieoOpasymotire u HecojeoOpasyromue. [ uapoKcu b
OCHOBaHUs1, aMpoTepHbIe, KUCTOTH. CpelHue, KUCIbIE,
OCHOBHBIE COJTH.

Jemoncrpanun. O3HaKOMIIEHHE C KOJUICKITUSIMHU
METaJuloB W HeMmeTaiioB.  O3HaKOMJIGHHE ¢
KOJUIGKIIUSIMHA OKCUJIOB, KHCIIOT U COJIEH.

Xapaxmepuzoeamp OKCH/IBI, THPOKCHUIBI
(ocHOBaHWS, amdoTepHbIe THJIPOKCHJIBI,
KHCJIOPOICOIepIKaIllie KUCIOThI) U COJU MO TJIAHY: COCTaB,
cnocoObl 00pa30BaHUs Ha3BAHUM, XapaKTepHbIE CBOICTBA U

MOJIyYEeHHE.
Knaccuguyuposamo OKCHJIBI, TUIPOKCHIBI
(ocHOBaHU, am(poTepHbIe TUAPOKCHIBI,

KHUCJIOPOJICOICPIKAIINE KHUCIOTHI) W COJU IO Pa3THYHBIM
MPU3HAKAM.
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Ymemv monrBepxkaaTh XapaKTEPUCTUKY OTAEIbHBIX

HpCHCTaBHTCHCfI KJIaCCOB HEOPTraHUYCCKUX BC€IICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHHﬁ.
Pac;cpbzgamb B3aNMOCBA3b MCXKIOY Kj1aCcCaMHu

HCOPraHu4CcCKuXx COGI[I/IHCHI/Iﬁ KaK TCHCTHUYCCK
b

Knaccudukarn O06o01ieHne CBEJCHUH 0 XUMHUYECKUX PEaAKLUsAX. Obvsacuamb, UYTO TaKOE «XUMHUYECKas pPEaKLUsi»,
2-3 1Sl XUMUYECKUX Knaccupukanuss XUMHUYECKUX PEaKIUi MO Pa3IMYHBIM | «PEAKIMH  COCIMHEHHSA»,  «PEAKUUH  PaA3TO0KCHHUSN,
peakuuii no OCHOBAHHUSM: COCTAaBy M YHCIY PpEAarupyrolX U | «peakiuu OOMEHa», «pEeakLUH 3aMEIleHUs», «Peakluu
Pa3IUYHBIM 00pa3yIOmMXCsl  BEMIECTB,  TEIUIOBOMY 3P QeKTy, | HeWTpaau3aumy, «OK30TEPMHUYECKUE peaxim,
OCHOBAHHUSM HalNpaBJICHUIO, HW3MEHEHHMIO CTENEHEeH OKMUCICHHUS | «OHAOTEPMUYECKUE PEAKIUN», «OOpaTUMble pPEaKLUN»,
JJIEMEHTOB, O00pa3yIOUIMX pEearupyrolllie BeIecTBa, | «HeoOpaTUMbIe peaxmumny, «OKHCITUTEIFHO-
¢a3ze, UCIIOIB30BAHUIO KAaTaJIN3aTOPA. BOCCTAHOBUTEJIbHBIE PEAKIUH», «TOMOTEHHBIE PEAKIIUN,
JlaGopaTopuble onbIThl. 1. B3anMmoseiicTBHE | «TE€TEPOTCHHBIE PEAKIHNY», «KATATUTUYCCKHE PEAKIIUN»,
aMMHaKa U XJIOPOBOJIOPO/A. 2. Peakius | «HeKaTaIUTUYECKUE  peakUUu»,  «TeIoBod 3¢ dexT
Heiitpanmzanun. 3. HaGmronenue TtermoBoro 3Qdexra | XUMUYECKON peakiium.
peakiuu HeuTpanuzauuu. 4. BzaumoneiicTBue cepHoii Knaccugpuyuposams ~ XUMUYECKHE  PEAKUUU  I10
kuciotel ¢ okcuaom  meau(ll). 5. PasnokeHue | pa3iMvHBIM OCHOBAHHUSIM.
MEPOKCH/Ia BOJIOPOJIa C OMOIIBIO KaTasla3bl KapTodes. Onpedensamv ~ OKUCIAMTENb W BOCCTAHOBMTEIb,
MIPOIIECCHI OKUCIICHHS U BOCCTAHOBJICHUSI.
Habniooams w  onuceligames  peakiul  MEXIY
BEUIECTBAMHM C IOMOIIBIO PYCCKOro (POAHOrO) s3bIKa U
A3bIKa XUMUHU
[TonsTHe o [ToHATHE O CKOPOCTH XUMHMUYECKOW peaKIuH. Obvacuamb, 4YTO TaKOE «CKOPOCTh XUMHYECKOU
4-5 CKOpPOCTH @akTopbl, BIMAONME HA CKOPOCTh XHMHUYECKHX | PEaKITU».
XUMUYECKOM peakiMii: T[pupoJa pearupyrolluxX — BElIeCTB, HUX Apaymenmuposams BbIOOp eUHULL U3MepeHus VP.
peakuuu. Katanus. KOHILEHTpaLus, TeMIeparypa, Iouaib Yemanasnueams  NPUYMHHO-CIIEICTBEHHBIE — CBSI3U

COIIPUKOCHOBEHHS, HAIMUME KaTanu3aropa. Karanus.
JdeMoHcTpanuu. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOHN pPEaKIIMK OT NPUPOABI PEArupYyIOIINX
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuu
OT KOHLIEHTPALMU PEarupyrouX BEIIECTB.
3aBHCUMOCTh CKOPOCTH XMMUYECKON peaKIi OT

BIIMSIHUSI PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKUX
peaKuui.

Habniooams 1 onuceiéamv  peaklud  MEXIY
BEUIECTBAMH C IOMOIIBIO PYCCKOrO (POAHOIO) S3bIKa M
SI3bIKA XUMUH

IIpo60o0umsb ONBITHI, MOATBEPIKAAIOIINE 3aBUCHMOCTD
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IJIOLIA/IA CONPUKOCHOBEHMSI pEarnpyroluX BEIIECTB
(«kunsIU Cok»). 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKOH peakLiiu OT TeMIEPaTyphl pearupyromux
BEIIECTB.

JlaGopaTopHblie ONbIThI. 6. 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU PEAKINH OT MPUPOIBI
pearupymoIuux BEeIEeCTB Ha IPUMEPE B3aUMOAEHCTBUS
pacTBOpoB THOCYNb(aTa HATPHS U XJIopuaa Oapus,
TUOCYJIb(aTa HATPHUS U COJITHON KUCIIOTHL. 7. 3aBUCH-
MOCTb CKOPOCTH XMMHUUYECKOH peakluu OT MPUPO/IbI
METAJIJIOB MPU MX B3aUMOACHCTBUH C COJISTHOM
KHCIIOTOH. 8. 3aBUCHMOCTh CKOPOCTU XUMUYECKOM
peaKkuu OT IPUPObI KUCIOT MPU B3aUMOICUCTBUU UX
C JKeJe30M. 9. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakuuu ot Temreparypsl. 10.

3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUH OT
KOHIIeHTpauuu. 1 1. 3aBUCUMOCTB CKOpOCTH
XUMHUYECKON peaklMy OT IJIOLAAN COPUKOCHOBEHUS
pearupyromux BemecTs. 12. 3aBUCMMOCTb CKOPOCTH
XUMHUYECKON PEAKLUN OT KaTalIu3aTopa.

CKOPOCTH XUMHUYECKOH PeaKIUu OT PA3ITUUHBIX (PaKTOPOB

XuMnueckue peakuuu B pacrsopax (10 u)

DIEeKTPOIUTHY
ecKas AMCCoLUaIus

[TonsiTe 00 AIEKTPOTUTHUCCKON TUCCOIMAIIHH.
DNEKTPOIUTHI Hu HE3JIEKTPOJIUTHI. MexaHu3Mm
JUCCOITHAITUH DJIEKTPOJUTOB C PA3IUYHBIM XapaKTEPOM
cBa3u. CTeneHb AIEKTPOJUTUUYECKON JIMCCOLMALINU.
CuiibHBIE U CITa0bIe DJIEKTPOITUTHL.

Jemoncrpaumu. HcnoblTaHue BEmECTB U HUX
PacTBOPOB Ha AJIEKTPOIPOBOTHOCTH
JlabopaTopuble onbiThbl. 13. Jluccommarus

CJ1a0bIX 3JIEKTPOJUTOB HA MPUMEPE YKCYCHOM KHCIIOTHI.

Xapakmepuzosamv TOHATUS  «DJIEKTPOIUTHUYECCKAS
JUCCOLUALIUS, «QIEKTPOIUTHD, «HEITEKTPOITUTHD.

Yemanasnueams — TpUUMHHO-CIIEACTBEHHBIE — CBSI3H
MEXIy NpPUPOAOH  DIEKTPOJIMTA M  CTENEHBIO  €ro
JICCOIHAIINH.

Yemanasnueams  NpUUMHHO-CIEACTBEHHBIE — CBSI3U

MCXKAYy THUIIOM XUMHYECKOH CBS3H B OJICKTPOJIUTE H
MEXaHU3MOM €T0 JUuCCOoOHalu.
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OcHoBHBIE OcHoBHBIE MOJIOKEHUS TEOPUH Xapaxmepuszosamu MOHSATHUSA «CTETEHb
7 MOJIOKEHUS TEOPUH | ANEKTpOoNUTHYeCKOor nuccounanuu. Kraccuduxamus | gucconuanumn»,  «CWIbHBIE — DJIEKTPOJIUTBI»,  «ciaadble
3JEKTPOJUTUYECKON | MOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAHMS U COJIM KaK | DJIEKTPOJIUTHD),  «KATHOHBD», «AHHUOHBI»,  «KHCIIOTHD,
JUCCOLUAIUU anekTponuthl. X kinaccudukamus u quccouuanusi. «OCHOBaHHUSI, «COIIN». Cocmasnamos ypaBHEHUS
(TOM). JdemMoHcTpanum. 3aBUCUMOCTb | JIEKTPOJIUTUUECKONU JUCCOLMAIIMU KUCIOT, OCHOBaHUN H
ANEKTPONPOBOTHOCTH YKCYCHOM KHUCIIOThI OT | COJEH.

KOHIIGHTpaluu. JIBMJKEHHE OKpallleHHBbIX HWOHOB B HUnnrocmpuposeams ipuMepaMu OCHOBHBIE TIOJIOKEHUS

AIEKTPUUYECKOM TIOJIE. TEOPUH JIEKTPOIUTHUECKOU JTUCCOIUAIIUU.
Paznuyams KOMIIOHEHTBI JJOKa3aTENbCTB (TE3UCOB,

apryMeHTOB ¥ ()OPMBI JJOKA3aTEIIbCTBA)

XUMUYECKUE O6mme XUMHYECKHE CBOICTBa KHUCJIOT: Xapaxkmepuzosams 00UME XUMHUYECKHE CBOWCTBA

CBOMCTBA KUCJIOT B
CBETE TEOPUHU
NNEKTPOJINTUIECKON
M CCOLIMALUT

HU3MCHCHUC OKpACKU HHAUKATOPOB, B33.I/IMO,ZLCI\/'ICTBI/IC C
MCTaJIaMH, OKCHIAMHU W THAPOKCUIAAMU MCTAJIOB U

colsiMU. MounekynspHble ¥ HWOHHbIE (IIOJHBIE H
COKpalI€HHbIC) ypaBHEHUS peakiuid. XUMHUYECKUN
CMBICH COKpaIICHHBIX YpaBHEHUM. Ycnosus

MIPOTEKAHUS peaklui MeXy 3JIEKTPOJIUTAMH 10 KOHIIA.
P akTMBHOCTH METaIIOB.

JlabopaTopuble onbiThl. 14. U3menenue
OKpPAaCKM MHIMKATOPOB B KUCIOTHOU cpene. 15.Peakuns
HEWTpanu3allMd  pacTBOpa  WIENOYM  Pa3IUYHBIMU
kucioramu. 16. [Tomydenne runpokcuaa meau(ll) u ero
B3aUMOJCICTBME C pa3IMYHBIMU KHcIOoTamu. 17.
B3aumopelicTBrue CHIBHBIX KUCIOT ¢ okcuaoM meau(ll).
18-20. BzammopeiicTBue KuCIOT ¢ Metamiamu. 21.
KayecTBeHHast peakiusi Ha  KapOOHaT-woH. 22.

KHUCJIOT C MO3UITHM TeOpHUn BHCKTpOHHTHHGCKOﬁ
JUCCOIMalluH.
Cocmaesnsamo MOJICKYJISIDHBIC, ITIOJIHBIC 151

COKpAII€HHBIE WOHHBIC YpaBHEHHS PEaKIHWid C y4acTHEM
KUCIIOT.

Apeymenmuposams ~ BO3MOXXHOCTH  TPOTEKAHUS
peakiuii ¢ ydacTHeM KHCJIOT Ha OCHOBe NpaBuia beprose
U psijia aKTUBHOCTH METAJUIOB.

IIpo6oOoumps OTIBITHI, MOITBEPKIAOIINE XUMUYECKHE
CBOWCTBA KUCIIOT, C COOTIOICHUEM TTPABHIT TEXHUKH
0€30MacHOCTH.

Habniooams 1 onucvieams peakliuy ¢ y4acTUEM
KHCJIOT C TOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA
XUMHUHU
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[lonyyenne CTygHs KpPEMHHMEBOM  KUCIOTHL.  23.
KauecTBeHHas peakuys Ha XJIOPUA- WIH CYJIb(aT-HOHBI
XuMHUYeCKue OO0mue  XMMHUYECKHME  CBOWCTBA  IIEJIOYCH: Cocmasgname MOJIEKYJISIPHBIE, MIOJIHBIE u
CBOMCTBAa OCHOBaHUH | B3aUMOJIEUCTBUE C KUCIOTaMH, OKCUJAMU HEMETAJIOB, | COKPALLIEHHbIE HOHHBIE YpPaBHEHUS PEAKUUW C y4acTUEM
B CBETE TEOPUU COJISIMU. Oomme XUMHUYECKUE CBOMCTBA | OCHOBAaHHM.
JJEKTPOJIUTUYECKON | HEPACTBOPUMBIX  OCHOBAaHUW:  B3aMMOJEHUCTBHE  C Apeymenmupoeamu BO3MOKHOCTb MIPOTEKaHUs
JUCCOLMALIUI KHMCIIOTaMH, Pa3JI0KEHUE IPU HarPEBAHUU. peakuuii C ydyacTMEM OCHOBAaHMM Ha OCHOBE IIpaBWJIa
JlabopaTopuble omnbIThl. 24. U3menenue | beprome.
OKpacKd HWHJIUKATOPOB B IIETOYHOM cpeme. 25. 1Ipo6ooums ONBITHI, TTOATBEPKIAIONINE XUMHUYECKUE
BiaumopeiicTBue mienodeil ¢ yriekuciabiM Ta3oM. 26. | CBOMCTBa OCHOBAHUM, C COONIOJACHHEM IMPAaBHII TEXHHUKHU
KauecTBeHHast peakuuss Ha KaTHOH aMMOHHMs. 27. | 6€30MacHOCTH
[Tonyuenue runpokcuna meau(Il) u ero paznoxenue Habniooams W onucvigams peakuud ¢ y4acTHEM
KHCJIOT C IOMOIIBI0 PYCCKOTO (POJHOIrO) sI3bIKa U S3bIKA
XUMUHU
XUMUYECKUE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapakmepuzosamv 00UME XUMHUYECKHE CBOWCTBA
CBOMCTBA COJIEH B B3aUMO/ICICTBUE C KUCIOTaMHU, LIEJI0UYaMHU, COJIIMU U collel  C  MO3UIUHA  TEOpPUU  BJIEKTPOJIUTUYECKOU
CBETE TEOPUH MeTajutamMu. B3anmoaencTBre KUCibIX Coien co JUCCOLALNH.
NMEKTPOJINTUYECKON | LIEIOYaMHU. Cocmasnsamo MOJIEKYJISIPHBIE, IIOJIHBIE U
qUcconanuu JlaGopaTopubie onbIThl. 28. B3amMopelcTBUE | COKpalIéHHbIE WOHHBIE YPAaBHEHHUS PEaKIUil C y4acTHEM
KkapOoHaToB ¢ kucinoramu. 29. [lomydeHne rugpokcuaa | comuei.
xeneza(lll). 30. BzaumoneiicTBue xkene3a ¢ pacTBOPOM Apeymenmuposamuo BO3MOKHOCTh MPOTEKaAHUS
cynbdara menu(1l) peaxkLMii ¢ y4acTHEM COJIed Ha OCHOBE npasuiia beprouie.
1Ipo6ooums ONBITHI, MOATBEPHKAAIOIINE XUMHUYECKHE
CBOWCTBA CoOJIe, C COOJIOJEHHEM TMpaBUJI TEXHUKU
0€301MMacHOCTH.
Habniooams WM onuceiéamv peakuuu ¢ ydacTHEM
coJiell ¢ TOMOIIBI0O PYCCKOTO (POAHOIO) fA3bIKA M S3bIKA
XUMUHU
[TonsTHe o I'unponus, kak 0OMEeHHOE B3aUMOJIEHCTBUE COJE Yemanaenueams 3aBUCUMOCTD MEXIY COCTABOM COJIM

TUAPOJIN3E COJIEH

¢ Bomoul. ['maponus conu CHIBHOIO OCHOBAHUS U
cmaboit KucioTel. ['uaponu3 conu ciaboro OCHOBaHUS U
cuibHOM kucnoTsl. [kana pH.

JdemoncTpaumuu. OrmnpeneneHre  xapakTepa

U XapaKTepoM THIPOJIH3a
Ananuzuposams cpeny pacTBOpa COJH C TOMOIIBIO
WHINKATOPOB
IIpocno3uposams THUIl TUAPOIN3A COJM HAa OCHOBE
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Cpedbl B pacTBOpax COJIEH.

aHasm3a ero GopMyIbl

[IpakTueckas CBolicTBa KUCIOT, OCHOBaHMI, OKCHUIOB U COJIEH B Ymemyo oOparmiarscs c 1a00paTOPHBIM
3 pabota Ne 1. | cBeTe TEOpUM DHIEKTPOJIUTHUYECKON JuccolManuy U | o0OpyJOBaHMEM W  HarpeBaTelIbHbIMU NpuOOpamMu B
Pemenue OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMM. COOTBETCTBUH C IPABUJIAMU TEXHUKHU 0€30IMaCHOCTH.
JKCIIEPUMEHTAIIbHBIX Habnwoams CBOICTBa IIEKTPOJINTOB U
3aja4 = 1O  TeMe IIPOUCXOSIINX C HUMHU SIBJICHUM.
«QIIEKTPOIUTHYECKA Habniooams WM onuceiéamv peakuuu C ydacTHEM
sl TUCCOLIMALUS» AJIEKTPOJIUTOB C IOMOIIbIO €CTECTBEHHOI'O (PYCCKOro WIIU
POJZIHOTrO) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsp BBIBO/JIbI 1o pe3ysbTaraMm
IIPOBEJEHHOT0 YKCIIEPUMEHTA
O060011eHre U cucTeMaTU3alus 3HaHU| 10 TeMe «XMMUYECKUE PEaKLIUK B PACTBOPAX JIEKTPOJIUTOBY
14
KonTponbnas padora Ne 1 o reme «XUMHUYECKHE PEAKIIMM B paCTBOPAX JIEKTPOIUTOBY
15
Hemertasibl M ux coequnenns (25 4)
Oo6mas CrtpoeHne aTOMOB HEMETAJUIOB U UX IIOJIO)KEHUE B Ob6vsacuams, 4TO TAKOE HEMETAIUIHI.
16 XapaKTepPUCTUKA [Tepuonnueckoit cucreme. Psin Cpasnusamo QJUIOTPOITHBIE  BUJAOU3MEHEHUSA
HEMETAJIJIOB NEKTPOOTpHULIATENbHOCTU. KpHcTauinueckne pemeéTku | KUCiaoposa.
HEMETAJIJIOB — IMPOCTHIX BEUIECTB. AJUIOTPONUS U €€ Packpvieams pu4nHbI ATUIOTPOIUH.
npuurHbl. PU3NUecKue cBOMCTBa HeMeTaioB. Oouue Xapaxmepuzoeambv XUMHYECKHE JJIEMEHTBI-

XUMHYECKHE CBOMCTBA HEMETAJIOB: OKUCIUTEIbHEIE U
BOCCTaHOBUTEJbHBIE.

JleMoHCTpaIUM. Komnekuust ~ HeMeTayuIoB.
Monenn KpHCTAJUIMYECKUX PEHIETOK HEMETaJJIOB:
ATOMHBIC 1 MOJICKYJISIPHBIC. OBOH&TOp W IIPUHIUIIBI €T0
paboTel. ['opeHHe HEMETalIOB — MPOCTHIX BEIIECTB:
cepsl, hocdopa, IPEBECHOTO YTIIsl.

HEMETaUIbl W MPOCTHIE BEIIECTBA-HEMETAJUIBL: CTPOCHHUE,
busznuecKre 1 XUMHUYECKHE CBONCTBA HEMETAJIIIOB.

ObwsicHams 3aBUCHUMOCTD OKHUCIIUTENILHO-
BOCCTAHOBUTENBHBIX ~ CBOHCTB (MU  MpeocKasvleéambs
CBOWMCTBA) DJIEMEHTOB-HEMETAJIOB OT HX TOJIOKEHHUS B
[lepuoanueckoit cucreMe xumMuueckux 3yemeHToB JI. U.
Menneneesna.

Yemanaenueamb  TPUUYMHHO-CIENCTBEHHBIE  CBSI3U
MEXK]y CTPOCHUEM aTOMa, XWMHYECKOW CBS3bIO, THUIIOM
KPUCTAJUIMYECKON PELIETKH HEMETAIJIOB U UX COEAUHEHHU,
X (U3HMYECKUMU CBONCTBAMU.

Joxa3vieams OTHOCUTEIBHOCTh IMOHATHH «MeTaLl» U
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«HEMETAILII»
OO6was l'ayorensl, cTpoeHHE HX AaTOMOB U MOJIEKYIL. Xapakmepuszoeamv ~ CTpoeHHME,  (U3NYECKHE U
7 XapaKTEPUCTUKA @usznueckue M XUMHUYECKHME CBOMCTBA TaJOlCHOB. | XMMMYECKHE  CBOMCTBA, IIOJy4EHHME U  IIPUMEHEHHE
aneMeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHMs CBOWCTB TaJIOTEHOB B | IAJIOI€HOB B IIaHE 00IIEro, 0COOEHHOI0 ¥ €JMHUYHOTO.
IPYIIIBl — 3aBUCUMOCTH OT HX InojiokeHuss B Ilepmoamueckon Yemanaenueams  NPUUYMHHO-CIEACTBEHHBIE — CBS3H
raJIoOreHOB cucreMe. HaxoxaeHue rajnoreHoB B INPUPOAEC M HUX | MEXKIY CTPOCHHMEM aTOMa, XHMHMYECKOH CBS3BIO, THUIIOM
[I0JIy4eHHUe. 3Ha4eHUE U IPUMEHEHNUE TaJJOTEHOB. KPUCTANTUIECKON PEIETKH rajJloreHOB, UX (PU3HMUYECKUMH U
Jemoncrpanuu.  OOpasnbl  TajoreHoB  — | XUMHUYECKHMMH CBOMCTBaMU
IIPOCTBIX BEIIECTB. B3auMMOIEHCTBUE TaJIOI€HOB C
MeTaulaMu. BeiTecHeHue Xjopa OpoMoM WM HOJa U3
pacTBOPOB UX COJIEH
CoenuHenus I'amoreHoBOIOpOABI M COOTBETCTBYIOUIME WM Xapaxmepuzoeambu COCTaB, ¢duznyeckue U
8 raJIOr€HOB KHCIIOTBI: IIJIJABUKOBas, COJIIHAs, OpOMOBOAOPOJHAs, | XMMUYECKHE CBOICTBa, MOJY4YeHHME M IMPUMEHEHUE
HOJI0BOJIOPOAHAS. I"anorenuns!. KauecTBeHHBIE | COEIMHEHUN TaJOT€HOB C HCIOJIB30BAHMEM PYCCKOIO
peakuuu Ha raJIOr€HU-UOHBI. [Ipumenenue | (pOAHOIO) SI3bIKA U SI3bIKA XUMUHU.
COEZIMHEHUI raJIoreHOB U UX OMOJIOTHYECKas pOJlb. Has3zvieamb coeqUHEHUs TaJOreHOB MO (GopMmyse U
JdemMoHcTpanus. Konnexnus HNPUPOJHBIX | cocmasnsime HOPMYIIbI 10 UX Ha3BaHUIO
COEMHEHMI XJI0pa. Ycemanasnueams ~ IpUYMHHO-CIIENCTBEHHBIE — CBS3U
JlaGopaTopusle onbIThl. 31. PacrioznaBanne MEXJYy XHMHYECKOW CBA3BIO, THUIIOM KPHUCTAJUINYECKOU
raJIOr€HUA-UOHOB pPELIETKH COETUHEHUH TaloreHoB, UX (U3NYECKUMHU H
XUMHUYECKMMH CBOMCTBaMH.
1Ipogooumys, Hab00ame N ONUCHIBAMb XUMUYECKHIMA
DKCIIEPUMEHT II0 PACHO3HABAHWIO TaJOT€HUJ-UOHOB C
co0JTI0/IeHHEeM IIPAaBUJI TEXHUKU OE€30MacCHOCTH.
Buinonname pacueTsl MO0 XUMHUYECKUM (QopMmyiam U
YPaBHEHHSAM  DPEaKLUi, MPOTEKAIUX €  Y4acTHEM
COECIUHEHNN TaJIOr€HOB
[IpakTnueckas ConsiHast KMCIOTa — CHJIBHBIA  DJIEKTPOJIUT. Ymemo oOpamarbcs c 1a00paTOPHBIM
19 pabora Ne 2. Tunuunple peakuuu KHUCIOT: B3aUMOJACHCTBHE C | OOOpyIOBaHMEM W  HarpeBaTebHBIMU NpuOOpamMu B

«M3ydeHne CBOUCTB
COJITHOW KHMCIIOTBD»

METaJulaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHIAMH,
OCHOBaHUSIMU M aM(OTEpHBIMU  TUIPOKCHUIAMH,
consiMu. KauecTBeHHas peakius Ha XJIOPHUI-UOH.

COOTBETCTBUH C IPABUIAMU TEXHUKHU 0€30MaCHOCTH.
Habniooams CBOIiCTBa AIIEKTPOJIUTOB U
MPOUCXOAIINX C HUIMHU SIBJICHUH.
Habnwoams u onucvieamv peakuuu € ydacCTHEM
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JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOrO (PyCCKOrO WM

POZHOTrO0) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsp BBIBOJIBI 11O

IIPOBE/IEHHOTO YKCIIEPUMEHTA

pe3ysbTaraMm

Obmas O6mas xapakrepuctuka 31emMeHToB VI A — Jlasamb 0OIIYI0 XapaKTEPUCTUKY aToMam, MPOCTHIM
20 XapaKTePUCTHKA rpynmbsl. Cepa B Ipupoe u e€ moaydeHHeE. BEIIECTBAM M COSAMHCHHSIM XaJIhbKOTCHOB B 3aBUCHMOCTH OT
asemeHToB VI A - AnnorpornHble MOAM(UKALIUU CEPhI M UX CBOMCTBA. ux nojioxxenus B [lepuoaudeckoii cucreme.
xabkoreHoB. Cepa | XMMHUYECKUE CBOWCTBA CEPHI M €€ IPUMEHEHUE. Xapaxmepuzoeams CTpOEHHUE, IOTPOTIHS,
JemoncTpanuu. B3anmoelictBue cepsbl ¢ du3nveckue M XUMHYSCKHE CBOWCTBA, TOJIYYCHUE U
MeTtayiamMu. ['opeHue ceprl B KHCIIOPOJIe MIPUMCHECHHE CEPHI.
Yemanaenueams — MPUYMHHO-CIICICTBEHHBIC — CBSI3H
MEXIY CTPOCHHEM aTroMa, XUMHYECKOH CBSI3bI0, THIIOM
KPUCTAUNTHYECKON pEmETKH cepbl, e€ (QHU3MUECKUMH U
XUMHUYECKHUMH CBOHCTBAMH.
Buvinonname pacu€Thl MO0 XUMHUYECKUM (QopMmyiaM U
YPaBHEHHSIM PEAKITUH, POTEKAOIIUX C YIaCTHEM CEPHI.
1Ipogooumys, Hab00ams N ONUCHIBAMb XUMUYECKHIMA
9KCIIEPUMEHT TI0 TOPEHHUIO CepPhl Ha BO3yXE U B KHCIIOPOJIe
¢ cOOJII0/ICHEM TPABHII TEXHUKH 0€30MaCHOCTH
CepoBoaopon CepoBoiOpOI: CTpOEHUE MOJEKYIbI, (PU3nYECKue Xapaxmepuszosamuo COCTaB, duzndeckue u
21 U CyIbGUIbI u XUMHYECKHE, MOJIy4eHUe u 3HaYeHHUE. | XUMUYECKUE CBOMCTBA, TMONY4YeHHE U TNPUMEHEHHE
CepoBonopoHas kuciora. CyabQuIasl U UX 3HAYCHHE. | COSAMHCHU Cephl B CTCNICHH  OKHCICHUS —2 C
JIroMuHOQOPBHL. UCIONIb30BAaHUEM PYCCKOTO (POAHOrO) S3bIKa U S3bIKA

demoncrpauus. Komteknus cyasOUIHBIX Y.
KauecTBeHHas peakuus Ha Cyab(UI-HOH

XUMUH.
Ha3zvieams coeqMHEHUs Cephbl B CTENIEHU OKUCIICHUS —
2 no popmyne u cocmasnsims HOPMYIIBI TI0 UX HA3BAHUIO.
Cocmasnsims MOIEKYJSIPHBIE U WOHHBIE YpaBHEHUS
peaKkuuii, XapakTepHU3ylOIIHe XHUMHUYECKHE  CBOMCTBa
COEIMHEHUH Cephl B CTENIEHU OKUCTICHHUS —2.
Onucviéams TPOLECCHl OKUCIIEHUS-BOCCTAHOBJICHMUS,
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onpeodensimy OKUCIUTEIb U BOCCTAHOBUTENb U COCMABIAMb
ANICKTPOHHBIA OajlaHC B peakIMsIX C y4acTHEM Cephl B
CTEIIEHHU OKUCIICHUS —2.

Yemanasenueams ~ MPUUYUMHHO-CIEACTBEHHBIE — CBSI3U
MEXKJY XHUMHUYECKOW CBSI3bI0, THUIIOM KPUCTAIIIMYECKOU
peméTKM  COCAMHEHUH  Ccepbl, WX (QHU3MUESCKUMH |
XUMHYECKHIMH CBOMCTBAMH

Kucnopoausie
COCJIMHEHHUS CePhI

Oxcun cepsi(IV), cepaucTas KUCIoTa, CyabQUTHL
KagecTBeHHast peakiust Ha CyJIb()UT-HOH.

Oxcun cepri(VI), cepHas kucnota, cyabhaTsl.
Kpucramnorugparsl. KauecTBeHHas peakuus Ha
Cyib(aT-HoH.

JemoncTpanun. O0ecuBeurBaHiE OKPAILIEHHbIX
TKaHEH U I[BETOB CEPHUCTHIM ra30M.

B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM
KHCIIOTHI ¢ Mepl0. OOyrauBaHue OpraHuYecKuX
BEILIECTB KOHIICHTPUPOBAHHON CEPHON KUCIIOTOM.

JlaGopaTopHble ONBITHI.

32. KauecTBeHHbIE peaKkluu Ha CyJb(aT-nOHBI.

3anucvisams GOPMYIbI OKCUIIOB CEPBI, HA3bIBAMb UX,
onucvl6amb CBOMCTBA HA OCHOBE 3HAHUU O KHUCIOTHBIX
OKCHJIaX.

Xapakmepuzoeambo COCTaB, ¢duznueckue U
XMMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI KaK 3JIEKTPOJIMTA C
WCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) S3bIKa U SI3bIKA
XUMUH.

Cocmasnsaims MOJIEKYJISIPHBIE U HWOHHBIE YpaBHEHUS
peaKimii, XapaKTepU3yOLMX XMMUYECKHE CBOMCTBA CEpHON
KHCIIOTBI.

Pacnosznasams cynbdaT-nuoHsbI.

Xapaxkmepuzoeamb CBOMCTBA KOHLEHTPUPOBAHHOU
CEpPHOM KHCIOTBl KAaK OKHUCJIHTEIS C HCIOJIb30BaHUEM
pyccKoro (poHOro) sI3bIKa U s3bIKa XUMUH.

Cocmasename ypaBHEHUS OKHUCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA METOJIOM DJIEKTPOHHOTO
OaytaHca.

Buvinonansams pacd€Tel MO0 XUMHUYECKUM (opMynam u
YPaBHEHUSM peaKLUi, MPOTEKAIOUUX C Y4acTHEM CEepHOM
KHCIIOTBHI.

Habniooams 1 onucviéams XUMUYECKUN SKCIIEPUMEHT

[IpakTnueckas
pabota Ne 3.
«M3yueHne cBOMCTB
CEpPHOM KHUCIIOTBD»

CepHasg kucimoTa — CHIBHBIM  DJIEKTPOJIUT.
CBoiicTBa pa30aBIEHHOW CEpHOM KHUCIOTHI, Kak
TUNWYHOM KHUCJIOTHI: B3aWMOJEHCTBHE C MeETajulaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJAaMH, OCHOBAHUSMHU
u amM(OTepHBIMU TUAPOKCUIAMH, COJISIMHU.

Ymemn oOparaThcs c 1a060paTOPHBIM
0o0Opy/ZIOBaHMEM H HarpeBaTeJbHBIMH TpUOOpaMu B
COOTBETCTBHUH C MPABUIAMHU TEXHUKU OE30MaCHOCTH.

Habnwoams CBOMCTBa AIIEKTPOJIUTOB U
HPOUCXOASAIINX C HUMH SIBIICHHH.
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KauecTBeHHas peakuus Ha Cyab(haT-HOH.

Habnwooams WM onuceliéamv peakuuul ¢ y4acTHEM
AJIEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOTO) SA3BIKA U SA3bIKA XUMHH.

Dopmynuposamn BBIBO/JIbI o
IIPOBEJIEHHOT'O SKCIIEPUMEHTA

pe3yibTaTam

OO6was OOwiast XapakTepuCcTUKa IEMEHTOB VA TpyIIIbL. Hasams 0011YI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM
24 XapaKTepUCTHKA A30T, cTpoeHue aTtomMa M MoJIeKylbl. PU3NYECKUE U | BEUIECTBAM U COEIMHEHHUSM IHHUKTOTEHOB B 3aBUCHUMOCTU
XUMHUYECKUX XMMHUYECKHE CBOWCTBAa M INpHMEHEHHE a30Ta. A30T B | OT UX nojoxeHus B Ilepuoauueckoii cucreme.
2J1eMEHTOB VA IIPUPOJE U €ro OMOJIOruYecKast poib. Xapakmepuszoeamv ~ CTpOCHHME,  (U3UYECKHE U
rpynnsl. A30T Hdemoncrpanus. {uarpamma «CoctaB Bo3nyxa». | XMMHUYECKHE CBOWCTBA, MOIYYEHHE M NPUMEHEHHE a30Ta C
Buneodparmentst u cnaiiasl «lItuubu 6azapbi» HCIIOJIb30BAaHUEM PYCCKOTO (pOAHOrO) s3bIKa U S3bIKa
XUMUH.
Hasvisams coequHeHHs a3zora 10  (Gopmylne W
cocmaenims GOPMYIIbI 110 UX HA3BaHHUIO.
Ycemanaenueams — TPUYMHHO-CIENCTBEHHBIE  CBA3M
MEX]y CTPOEHHEM aToMa M MOJIEKYJIbl, BUJIOM XUMHUYECKON
CBSI3M, TUIOM KPHUCTAIUIMYECKOM PpEMETKH a30Ta U €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.
Buinonnams pacu€rhl MO0 XUMHUYECKUM (opMysiaM U
YPaBHEHHUSM PEAKLUH, IPOTEKAIOIINX C YYaCTUEM a30Ta
Ammuak. Conu AMMUak, CTpOE€HHE MOJEKyJIbl H (U3HUEcKHe Xapakmepuzoeams COCTaB, CTPOCHUE MOJIEKYJIBI,
5 aMMOHHS CBOWCTBAa. AMMHUAuHasi BOJA, HAIIATBIPHBIA CHOUPT, | GU3NUYECKUE W XUMHUYECKHE CBOWCTBA, IOJy4YE€HUE U
ruapar aMMuaka. J|OHOpPHO-aKUENTOpPHBIM MEXaHW3M | IPUMEHEHHE aMMHaka C  HCIOJIb30BAaHUEM PYCCKOTO
o0pa3oBaHMs KaTMOHAa aMMOHMA. BoccTaHOBUTENbHBIE | (POJHOIO) SI3bIKA U SI3bIKA XMMHUU.
CBOWCTBA aMMHAKa. Hasvieamyb comu aMMOHMS 1O  (QopMmyliaM U

Conu ammoHuA U ux npuMmeHenne. Kadectsennas
peakiys Ha KaTHOH aMMOHMUSL.

Jemoncrpauuu. [Tonydyenue, cobupanue u
pacrno3HaBaHie aMMuaka. Pa3noxkenue 6uxpomara
aMMOHUSL.

JlabGopaTopHbie ONBITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

cocmaesiisimos (I)OpMyJ'IBI 1O UX Ha3BaHUAM.
3anucvisams MOJICKYJISIPHBIE W HMOHHBIC YpPaBHCHUSA

peaKkuuii, XapakTepU3yKIIHEe XUMHUYECKUE  CBOMCTBA
aMMMaKa U COJIEM aMMOHMUS.
Cocmasname YpaBHEHUS OKHUCJIUTEIHLHO-

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C Yy4dJaCTUEM aMMHaKa C
MMOMOIIBIO 3JICKTPOHHOT'O Oananca.

Yemanasnusame IIPUYNHHO-CJICICTBCHHBIC CBsA3U




66

MEXITY BHIaMU XUMHYECKUX CBSI3EH, THIIAMHU
KPUCTAJUTMYECKUX PEHIETOK aMMHaKa M COJIel aMMOHUS U
X QU3UIECKIMH U XUMHYECKUMU CBOMCTBAMH.

IIposooumys, HabawOams U onucvieams XUMUIECKUN
OKCIIEPUMEHT 10 pPACIO3HABAHUIO HWOHOB aMMOHHS C
COOJTI0ICHHE MTPABHIT TEXHUKUA 0€30MaCHOCTH.

Buvinoansams pacy€Tel 0 XUMHYECKUM (opMynam u
YPaBHEHUSM PEAKIUH, MPOTEKAOIINX C YIaCTHEM aMMHaKa

[MpakTnueckas [Tonyuenue, coOupanue 1 paclo3HaBaHNE Ilonyuame, cobupams W pacno3Hasams aMMHUAK
6 pabota Ne 4. ammuaka. M3yueHnue pacTBOpUMOCTH aMMuaka B Bofie U | Obpawjamvcsa ¢ 1a0OpaTopHbIM — O0OpyIOBaHUEM U
«[Tomyuenue XapaKTEePUCTHKA OCHOBHBIX CBOWCTB I'MJpaTa aMMUaKa. | HarpeBaTeNbHBIMH ~ NMPUOOpPaMH B COOTBETCTBHH  C
aMMHaKa U U3Y4YCHUC KauecTBennas pC€aKkiyg Ha KaTUOH aMMOHHA. paBHUJIaMH TCXHUKHU 0€e30IMacHOCTH.
€ro CBOHCTB» Habniooams 1 onucvieams XAMUYECKUI SKCIEPUMEHT
C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SA3BIKA XHUMHH.
Dopmynuposams BBIBOJBI IO  pe3yjibTaram
MIPOBEIEHHOTO YKCIIEPUMEHTA.
Compyonuuamo B nporecce y4eOHOro
B3aMMOJICICTBUS MpU paboTe B Irpynmax
Kucnoponcone Oxkcuipl a30Ta: HECOJIEO0OPA3YIOIITHE U Xapaxmepuszosamuo COCTaB, duzndeckue u
7-28 | pxatue KHUCJIOTHBIE. XMMUYECKHE CBOWCTBA, NOJYYEHUE U MIPUMEHEHHE OKCUIIOB

COCIUMHCHUA a30Ta

A30THCTAast KHCII0TA U HUTPUTHI.

A30THas KACIIO0TAa, €€ MOJIyYEHHUE U CBOMCTBA.
Hurpartsr.

Jdemoncrpauuu. Bzaumozeiicreue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
I'openue u€pHoro nopoxa. Paznoxkenue Hurpara Kanus
Y TOPEHUE JPEBECHOTO YrOJIbKA B HEM.

JlabopaTopubie ombIThl. 34. XuMuueckue
CBOMCTBA a30THOM KMCIIOTBI, KaK JIEKTPOIUTA

a30Ta C MHCIOJIb30BAaHUEM pPYCCKOro (POJHOTO) sI3blKa M
A3bIKa XUMUH.
Cocmaensams MONEKYJISIPHbIE M HOHHBIE YPaBHEHUS

peakimii, XapaKTepU3YIOIIUEe XUMHUYECKHE  CBOHCTBA
OKCHJIOB a30Ta.
Yemanaenueams — MPUYMHHO-CIICJICTBEHHBIC — CBSI3H

MEXy BUJIOM XUMUYECKON CBSI3U, THTIOM KPUCTALTHYECKON

pemIéTKH  OKCHJOB a30Ta M UX (U3HYECKUMU H

XUMHUYECKUMH CBOMCTBAMHU.
Xapaxmepuzoeambs

COCTaB, duznyeckue "
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XMMHYECKHE CBOMCTBA A30THOM KHUCJIOTHI KaK 3JIEKTPOJINTA,
MIPUMEHEHHE C UCIIOIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKa
U S13bIKa XUMHH.

3anucvieams MONEKYISIPHBIE M HOHHBIE YPaBHEHMS
peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KAaK 3JIEKTPOJIUTA.

Ilposooumys, Habarooams U onucviéams XUMUYECKUN
DKCIIEPUMEHT,  XapaKTEepU3YIOLIUKA CBOMCTBA  a30THOM
KHCIIOTBI KaK OJJIGKTPONIUTA, C COOMIOJEHUEM IIPaBHII
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIOTY KakK
OKHCJIUTEND.

Cocmagname ypaBHEHUs OKHCIIUTENbHO-
BOCCTAHOBUTEIIBHBIX peakiuii, XapaKTEePU3YIOLIUX
XUMHUYECKHUE CBOMCTBA a30THOM KHUCIOThI KaK OKUCIIUTENS, C
MTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

1Ipogooumys, Hab0ams N ONUCHIBAMb XUMUYECKHIA
SOKCIEPUMEHT, XapaKTepU3YIOIIHWA  CBOWMCTBA  a30THOU
KHCIIOTHI KaK OKUCIIUTENS, C COOMOICHUEM TPAaBUI TEXHUKU
0€e30MacHOCTH

®docdop u ero
COCTUHEHUS

d®ocdop, cTpoeHHE aroMa W ALIOTPOIHSL.
®ochunel.  Dochun.  Oxcua  docdopa(V) u
oprodochopuas kuciora. Docdarel. DochopHbIE

ynoopenusi. THCEeKTHIIHIBI.

JemoncTpanuu. O6pa3isl NpUPOAHBIX
coenuaeHuit pocdopa. ['openue dhochopa Ha Bo3ayxe u
B kucnopoe. [lonydenue 6enoro ocdopa u
HCTIBITAHUE €T0 CBOMCTB

JlabopaTopHblie onbIThl. 35.KauecTBeHHBIE
peaknuu Ha GocdaT-HoH.

Xapaxmepuzosamuv CTpOCHHUE, IIOTPOTIHIO,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, TOJy4YE€HUE U
npuMeHeHne ¢ochopa ¢ UCHOIB30BAaHUEM PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMHUHU.

CaMOCTOATENbHO  Onucbléamb  CBOWCTBA  OKCHUJ
dochopa(V) Kak KHUCIOTHOTO OKCHJIa W CBOWMCTBA
oprodocHopHON KUCTOTHI.

Hnnrocmpuposams  5TH  CBOWCTBA  ypaBHEHUSIMHU

COOTBETCTBYIOIIUX PEAKIIUH.

IIposooumys, HabaOOamv U onucvi6ams XUMUIECKUN
DKCIIEPUMEHT C  COOJIIOIGHWEM  TpaBWJI  TEXHUKHU
0€301acHOCTH.

Pacnosznasamv pocdar-uonsl
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Oo6mas OO6mmas xapakrepucTuka 31emMeHToB 1V A- Jlasamb 0ONIYI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
30 XapaKTepUCTHKA TpyHIbl: 0COOEHHOCTH CTPOCHUS ATOMOB, IPOCTHIX BEIIECTBAM U COEJUHEHHSAM 3jeMeHTOB [V A- rpynmsl B
snemeHToB 1V A- BEILIECTB U COCAMHEHUN B 3aBUCUMOCTH OT IMOJIOKEHHUSI | 3aBUCUMOCTH OT UX mojoxkeHus B [lepuoauyeckoit cucreme.
rpynnsl. Yriaepoa anemeHToB B [lepuonnueckoii cucreme. Yriepo. Xapaxkmepuzosams CTpOCHHE, AIJIOTPOIIHIO,
AnnotpornHbie MoaU(HUKAINN: aiMa3, TpadurT. dusnueckne ¥ XWMHYECKHE CBOWCTBA, TMOJNYYCHHE U
AMop(HBI# yriiepo u ero copra: caxa, pUMEHEHHEe aMOp(HOro yriepoga M €ro COpToB C
aAKTUBHUPOBAHHBIN YToyb. AcopOmus. XUMUYECKUE HCIIOJIb30BAHUEM PYCCKOTO (POJHOIrO) sI3bIKa M SI3bIKA
cBOKcCTBA yriepoaa. KokCoOXuMruuecKkoe Npou3BOJCTBO | XMMUHU.
u ero npoxaykuus. Kapoussr. CpasHusamsb cTpOEHUE U CBOMCTBA aiMasa U rpadura.
JleMoHCTpanum. Konnexuus «O0pa31pl Onucvieams OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
NpUPOJHBIX coenuHeHuit yraeponax». lloprper H. /I. | cBoiicTBa yriaepona.
3enuHckoro. IlorjomeHne akTUBUPOBAHHBIM YIJIEM IIposooumy, nabawoame N ONUCHIBAMb XUMUYECKUM
pacTBOPEHHBIX BELIECTB HJIM Ta30B. YCTPOWCTBO | OKCIIEPUMEHT C  COOJIIOJIGHHEM  MpaBWJI  TEXHUKHU
MIPOTHBOTAa3a 0€301acHOCTH
Kucnoponcone Okcun  yraepoma(ll):  cTpoeHue  MOJIEKYJIBI, Xapaxmepuszosamuo COCTaB, duzudeckue u
31 pokaiue noinydyeHue U ero cpoiictBa. Oxcup yriaepoaa(lV) ): | xumuueckue cBOWCTBA, MOJyYeHHE U IPUMEHEHUE OKCHJIOB
COEIMHEHUS CTpPOCHHE MOJIEKYJIbI, NOJyYE€HHE U €ro CBOICTBa. | yriiepoJa ¢ UCIOJIb30BaHUEM PYCCKOIo (POIHOIO) sA3bIKA U
yriaepoja VYronpHas kuciota. Conu  yroibHOHW  KHUCJOTHI: | SI3bIKA XMMHH.
KapOoOHaThl W TUApOKapOoHaThl. TexHuueckas W Yemanasnueams  IPUUMHHO-CIIEICTBEHHBIE — CBSI3U
MUIIEBAs COAA. MEXIy  BUAAMH  XUMHYECKHX CBsI3ei, TUTIAMU
JlabopaTopHble ONbITHI. KPUCTANIMYECKUX  PEHETOK  OKCUJOB  yrjiepoaa, HX
36. Ilony4yeHue u CBOICTBA YrOJIbHOW KUCIOTHI. GU3MYECKUMHU U XUMHUYECKUMH CBOICTBaMH, a TaKkKe

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

IPUMEHEHHUEM.
Cobnio0oames TpaBUIIa TEXHUKH O€30MaCHOCTH MpHU
MCTOJIb30BAaHUH NTE€YHOTO OTOIUICHUSI.

Okasvigamsb TIEPBYIO TOMOINb TIPH  OTPaBICHUU
yrapHbIM T'a30M.

Xapaxmepuzosams COCTaB, buzndeckue "
XMMUYECKHE CBOWCTBA, IOJIyueHHE U  MPHUMEHEHHE
YJrOJIbHOM  KHUCIOTBI u €€ coned (kapOOHATOB U

THIPOKapOOHATOB) C HCIIOJIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKA XUMHU.

Hnnrocmpuposams ~ 3aBUCUMOCTb ~ CBOWCTB  COJIEM
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YTOJIbHOM KHUCIIOTBI OT UX COCTABaA.

IIposooumys, HabawOams U onucviéams XUMUIECKUN
OKCIIEPUMEHT C  COOJIFOJICHHEM  MpaBWI  TEXHUKHU
0e30IacHOCTH.

Pacnosnasamn xapOOHAT-NOH.

Buinoansme pacdéTsl M0 XUMUYIECKUM (GopMyIamMm

U ypaBHEHUSM PEaKIHi, MTPOTEKAIOIIUX C YIaCTHEM

COEMHEHUI yriaepoia

[IpakTnueckas
pabora Ne 5.
«Tomnmyuenne
YIJIEKHUCIIOTo ra3a u
M3y4YEHUE €ro

[Tonyuenue, coOupanue 1 paclo3HaBaHNUE
yIJIEKUCIIOTO ra3a. VM3yueHne pacTBOpUMOCTH
YIIIEKHUCIIOTO Ta3a B BOJIE M XapaKTEPUCTHKA KHCIOTHBIX
CBOMCTB yroyibHOU KUCIOTHl. KayecTBeHHas peakuus Ha
KapOOHAT- U THIPOKAPOOHAT-NOHBI

Ionyuams, cobupamv W pacno3nasams YrIEKUCIBINA
ra3 Obpawamecsi ¢ J1a0OpAaTOPHBIM OOOPYIOBAaHUEM U
HArpeBaTCIIbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
NpaBUJIAMU TEXHUKU 0€3011aCHOCTH.

Habnooams u onucvléams XAMAYECKUAN SKCTIEPAMEHT

CBOWCTB C TMIOMOIIBIO PYCCKOTO (POIAHOTO) S3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBO/IBI nmo  pe3yjibTaram
MIPOBE/ICHHOTO YKCIICPUMEHTA.
Compyonuuamse B npoiiecce y4e0HOTO
B3aMMOJICHCTBUS MpU paboTe B rpymmax
YrneBoaopona Heopranunueckue u opraHnyeckre BeliecTBa. Xapaxmepuzoéams 0COOEHHOCTH COCTaBa U CBOICTB

BI.

YrieBonopopl. XUMHUYECKOE CTPOCHUE OPraHUYECKUX
BELIECTB, KaK MOPAIOK COEAMHEHNS aTOMOB B MOJIEKYJIE
10 BaJIECHTHOCTH.

Mertan, 9TaH, KaK IpeEIIbHBIE YTIIEBOLOPOIBIL.
OTUJIEH U aleTHIIeH, Kak HenpeeIbHbIe
(HeHacCBIIIEHHbIE) YTIeBO0pObl. ['opeHue
yraeBoaopoaoB. KauecTBeHHbIE peakIiK Ha
HENpPEeENbHbIE COCIUHEHMS.

JemoncTpauuu. Mojenu MOJIEKyJT METaHa,
JTaHa, ITWIECHA U alleTuieHa. B3aumopelicTBrie STUIIEH
¢ OpOMHOI1 BOJIOM U pacTBOPOM IE€pMaHraHaTa Kaus.

OPraHUYEeCKUX COCTMHEHUH.

Paznuuamo IIpeIeIbHbIE u HENpeIelbHbIE
YIIEBOIOPOABI.

Haszvieamov 1 3anucvieams HopMysbl (MOJIEKYIIpHbIE
u CTPYKTYpHBIE) BAKHEUIIINX MIpEeICTABUTENEH
YII€BOIOPOIOB.

Ilpeonazames ~ 3KCIEPUMEHT 1O  PaclO3HABAHUIO

COEJIMHEHUH HEMPEeeIbHOTO CTPOCHUSI.
Habniooams 3a X00M XUMHYECKOIO SKCIIEPUMEHTA,
OIHCHIBATH €T0 U JeJaTh BBIBOABI HA OCHOBE HAOIIOJCHUH.
Quxcuposams ~ PE3yNbTaThl  HKCIEPHUMEHTa  C
MIOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA, a TAKXKE C MOMOILBIO
XMUMUYECKUX (GOPMYJ M ypaBHEHHH.
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Kucnoponcone OTUIOBBIN CIUPT, €TI0 MOJIy4E€HUE, IPUMEHEHUE U Xapaxmepuzoeambv CIUPTBHI, KaK
pxka- ¢busnonoruueckoe nercreue. TpexaroMHbINH COUPT KHCIIOPOJICO/IEPKAIIE OPTAaHUYECKUE COSAMHECHHUS.

e mmiepud. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE Knaccugpuyuposams ciupThbl 10 aTOMHOCTH.
OpraHu4ecKue CHUPTHI. YKCyCHasi — IpeICTaBUTelNb Kilacca Ha3zvieams npencraButeneil OJHO- M TPEXATOMHBIX
COEIUHEHUS KapOOHOBBIX KHUCJIOT. CIIUPTOB U 3aIUCHIBATH U3 (DOPMYIIBL.

JemoncTpanuu. O0IMe XUMHIESCKHE CBOMCTBA Xapaxkmepuzosamo KHUCJIOTHI, Kak
KHMCJIOT Ha IPUMEPE YKCYCHON KUCIOThl. KauecTBeHHast | KUCIOPOCOAEprKallie OPraHu4eCKUE COEIMHEHNUS.
peakiys Ha MHOTOATOMHbBIE CITUPTHI. Hazvieams ~ npencraBuTenell  NpPEAENHbHBIX U
HEeNpeeNbHbIX KapOOHOBBIX KHCJIOT M 3alKChIBaTh W3
(bopMyIIBL.
Kpemuuii u Kpemuuii, ctpoeHue ero aroma 1 CBOMCTBA. Xapaxmepuzoéams CTpPOEHHE aTOMOB M KPHCTAJUIOB,

€ro COCAMHCHUA

Kpemuuii B npupoae. Cuinuuas! u cuiiad. Okeng
kpemuansa(IV). KpemHuueBas kuciora u €€ COJIH.
Jdemoncrpanun. Komtekius «O6pasiis
IIPUPOJHBIX coelnHeHu kpeMHusD». Koneknus
CTEKJIa, KepaMHUKH, [IEMEHTa U U3JeNUi U3 HUX.
JlaGopatopHsle onbiThl. 38. [Iponyckanue
YTJIEKUCIIOTO ra3a Yepe3 pacTBOP CUIIMKATA HATPUS

¢usznueckne M XMMHUYECKHE CBOWCTBA, MOJY4YEHHE U
IIPUMEHEHHE KPEMHHS C HCIOJIb30BAaHUEM PYCCKOIO
(poiHOTO) sI3bIKA U A3BIKA XUMUH.

Ycemanasnueams ~ IpUYMHHO-CIIENCTBEHHBIE — CBS3U
MEXIy CTPOCHHMEM aTOMa, BHJIOM XHMHUYECKOW CBS3H,
TUNIOM  KPUCTAJUIMYECKOM  pEmIETKM  KPEeMHHS,  €ro
($U3NYECKUMHU U XUMUYECKUMU CBOMCTBAMHU.

Buinonnsams pacy€Tbl 10 XUMHUECKUM (popMyiam

Y YPAaBHEHUSM PEAKLNN, TPOTEKAIOIIUX C YI4aCTHEM

KPEMHUS U €70 COCITUHEHUM.

Xapaxkmepuzoeams COCTaB, duznveckue u
XUMUYECKHE CBOICTBA, TMOJYyYEHUE M  NPUMEHEHUE
COCIMHEHUN KPEMHHUS C HCIOJIb30BAHUEM PYCCKOIO

(poIHOTO) SI3BIKA U A3BIKA XUMUH.
CpasHusams TUOKCUABI YIIIEPOJA U KPEMHUS.

Onucvieamvy ~ BOXHEWIIWE  TUIBI  MPUPOTHBIX
COCIMHEHUN  KpPEeMHHsT KaK  OCHOBHOTO  DJIEMEHTa
TUTOCQEPHIL.

Pacnosznasame cunukaT-uoH
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CunukartHas IIpousBoacTBO crekia u neMenra. Ilpoaykuus Xapaxmepuzoeams CUINKATHYIO IPOMBILUIEHHOCTb U
IPOMBIIIICHHOCTb CHJIMKAQTHOM MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, | €€ OCHOBHYIO IIPOAYKIHIO.
kepamuka, papdop, pasac. OnTudeckoe BOIOKHO. Yemanasnueams ananoruu Mexy pa3IuaHBIMU
Jemoncrpanuu. Kosuiekuus npoayKuuu OTpacisiMH CUJIMKAaTHOW IPOMBIIIJIEHHOCTH
CHJIMKAaTHOM MPOMBINUIEHHOCTH. BuneodparmenTs! u
craiapl «IIpou3BOJICTBO CTEKIIA M LIEMEHTAY.

[Tonmyyenue Hemeransl B pupoze. Onucvieéams HaX0XJIEHUE HEMETAIJIOB B IIPUPO/IE.

HEMETAJIJIOB @pakiMOHHAas EPEeroHKa KUAKOTo BO3/1yXa, KaK Xapakmepuzoseams  (PpaKIMOHHYIO IEPETOHKY
Croco0 MoJIy4eHHs KUCIopo/a, a30Ta, aproHa. JKHUJIKOTO BO3/1yXa, KAK COBOKYITHOCTb (PU3MUECKUX
[Tonmy4yenue pochopa, KpeMHHUsI, XJI0pa, HOJA. MIPOIIECCOB.
DNeKTpOJIN3 PacTBOPOB. Apaymenmuposams OTHECEHUE aKTUBHBIX HEMETAIJIOB

Hemoncrpauuu.  Komnexknmss — «IIpuponHble | K OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM

COEIMHEHUS HEMEeTaJUI0BY». BuneodparMeHTsl U criailabl
«DPpakIMOHHAs  MEpPEeroHKa  JKUJIKOIO  BO3IyXay.
Buneogpparmentsl u cnaiinel «Ilomyuenue Bogopoza,
KHCIIOpOJla U TaJIOTEHOB  AJIEKTPOJIUTUYECKUM
CIoco00OM»

[Tonyuyenue [Tonyyenue cepHON KHCIOTBI: CBIPBE, XUMH3M, Xapaxmepuzoeamsb XUMH3M, CBIPBE, anlniapaTypy,
BaXHEHUIINX TEXHOJIOTUYECKAsl CX€Ma, METOJ KHIIAIIEro CIJos, | Hay4yHble IPUHIMIIBI ¥ IPOIYKIIMIO IPOU3BOJCTBA CEPHON
XUMHAYECKHX MPUHLIMIIBI TEIII000MEHA, MPOTUBOTOKA U HUPKYJSIUHU. | KUCIOTHI.

COCIMHEHUI Oneym. CpasHusams IPOU3BOJICTBO CEPHOU KHCIIOTHI C

[IpousBoncTBO  amMMuaka:  CbIpbE€, XHMMM3M, | IPOM3BOJACTBOM aMMHaKa

TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu.
Monenu annapatoB Jyis IPOU3BOJICTBA CEPHOM

KHCIOTHI. Mozens Kunsuiero ciost. MoJienb KOJTOHHBI

CHHTE3a aMMHaKa. BujeopparMeHTs! U caaiiipl

«[Ipou3BoaCTBO CepHOI KUCIOTHI». BuneopparmeHTs!

u cnaitnel «[IponsBoacTBo ammuakay. Komnekuus

«CpIpBE ISl TOJTYYEHHS] CEPHOM KHCIOTBD».

O60061meHue VYpok-yrpaxHeHue ¢ UCIOJIb30BaHUE 1Ipogoodumsb OLEHKY COOCTBEHHBIX JIOCTHIKEHUH B
10 TEMe CaMOCTOSITEJIbHON PaOOThI IO BHIMOJIHEHUIO YCBOEHHUH TEMBI.

«HewmeTauibsl 1 ux

IIPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPAKHEHUMN.

Koppexmupoeamb cBoM 3HaHUSI B COOTBETCTBUU C
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COCANHCHUA»

MJIAHUPYEMBIM PE3YJIbTaTOM
Ionyuams XUMHYECKYIO0 MH(OPMALIUU U3 PA3TUYHBIX
HMCTOYHHKOB.
IIpeocmasnsams undopmanuio no teme «Hemeramnbi»
B BUJIE Ta0JIUII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeHenuem cpencts MKT.

KonTponbnas padot Ne 2 o teme «HemeTauibl 1 UX COSTMHECHHUS

0
MeTtasuibl u ux coequnenus (16 u)
[Tonoxenue [lonoxenne wmerawoB B Ilepuogumueckoit O0vscHAMb, YTO TAKOE METAJIHI.
41 METAJIOB B cucreme xumuyeckux snemeHToB . M. Menaeneesa, Paznuyams  GopMBI  CyIIECTBOBAHHUS  METAJUIOB:
[lepuoanueckoii CTPOCHHE HMX aTOMOB U KpPHUCTAUIOB. MeTaimyeckasl | 3JIEMEHTHI U IPOCThIE BEIIECTBA.
CUCTEME, CTPOCHHE CBA3b M METAJUIMYECKAs KPUCTAUIMYECKas pelETKa. Xapaxkmepuzoeamb XUMHYECKUE 3JIEMEHThI-METAILIBI
aTOMOB U @dusnueckue CBOWCTBA  METAUIOB:  JJIEKTPO- U | N0 uX mnojoxeHuto B Ilepmommueckoir cucreme [[. U.
KpUCTAJIJIOB TEIIONPOBOJHOCTb, OTpaKaroIas CIOCOOHOCTh, | MeHeneeBa.
MIaCTUYHOCTh. CIuIaBbl YEPHBIE U IIBETHHIE Ilpoenosuposams CBOICTBA HE3HAKOMBIX METAILJIOB
Mo MoJoXeHuto B lleprnonnyeckoi cuCTEME XUMHYECKHX
snemeHToB /I. 1. Menpaeneena.
Yemanaenueams  NPUUMHHO-CIEACTBEHHBIE  CBSI3H
MEXIy CTPOEGHHMEM aToMa, BHJOM XHWMHUYECKOW CBS3H,
TUTIOM KPUCTAIUTMYECKON PEIMIETKH METaNIOB — MPOCTHIX
BEILECTB U UX COECIMHEHUI
Ob6mue Merannbl Kak BOCCTAHOBUTEINH. O0vscHAMb, 4TO TAKOE PSAJl AKTUBHOCTH METAJIJIOB.
2 XUMUYECKUE DNEeKTPOXUMHUIECKUT A HaIpsDKEHUH. Ilpumensimo €ro uisi XapaKTEPUCTUKH XUMHUUYECKHUX

CBOMCTBa METAJLJIOB

BzaumoneiicTBre MeTalIIOB ¢ HEMETAINIAMHU, OKCHIAMH,
KHCJIOTaMH, COJIIMH. AJTFOMUHOTEPMHSI.
JdemoncTpauuu. B3aumoseiicTBue HaTpus, TUTUS
U KaJIbLMs ¢ BOJOM. ['opeHne HaTpusi, MarHus M Kejne3a
B Kuciopoje. Bcemobllika  TEpMUTHOHM  CMECH.
B3anmoneiicTBre cMecH TOpPOIIKOB CEpbl M Keye3a,
LMHKA U CEephl. BzaumoneiicTBue amiOMHHUS C
KHCJIOTaMHU, IeJaodaMH U Bojod. BzammopeiicTBhe

CBOICTB MPOCTHIX BEIIECTB-METAILIOB.

0b606wams CUCTEMY XUMHYECKUX CBOMCTB METAJJIOB
KaK «BOCCTAaHOBUTEIbHBIE CBOWCTBAY.

Cocmaensims MONEKYJSIPHBIE YpPaBHEHHUS PEaKIIHid,
XapaKTepU3yIOIUX XUMHYECKHE CBOWCTBA METAUIOB B
CBETE YyUYEHUS 00 OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
mpoleccax, a peakmud C y4acTHeM dJIEKTPOJIHTOB,
NPEJICTABIISITh TAKXKE U B HOHHOM BUJIC.
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Keleza U MeOu ¢ XJopoM. BsaumopeiicTBue menu c
KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTOW W a30THOMU
KHCIIOTOH (pa30aBiICHHON M KOHIICHTPUPOBAHHOM).

JlaGoparopubie onbIThbl. 39.B3aumoneiicTBue
xelesa ¢ pactBopoM cynbhara meau(Il)

Habnwooams 1 onuceiéamv — peakud  MEXIY
BEIIECTBAMH C IOMOIIBI0 PYCCKOrO (POAHOrO) s3bIKa U
A3bIKa XUMUH.

CaMocTosTenbHO npo8ooUmy OTIBITHI,
MOJATBEPXKJIAIOIIUE XUMUYECKUE CBOMCTBA METAUIOB C
cOOJII0ZICHHEM MPaBWJI TEXHUKH 0€3011aCHOCTH

Oo6mas CrpoeHne aTOMOB UM IPOCTBIX  BEIIECTB. Obvacuams ~ HTUMOJIOTUIO  HA3BaHUS  TPYIIIBI
3-44 | xapakTepHucTUKa 3aBUCUMOCTh (IU3MUECKUX U XHMHUYECKUX CBOMCTB | «IIIEIOYHBIC METAJIbI.
LIEJIOYHBIX LIEJIOYHBIX METaUIOB OT 3apsA0B sI€p UX aTOMOB. Jasamb  oOUIyI0O  XapaKTEPUCTUKY  ILIEIOYHBIM
METaJIJIOB Oxcuapl W THAPOKCHABI IIETOYHBIX METAUIOB, UX | METajulaM M0 uX mojnoxeHuto B Ilepuogmueckoit cucteme
MOJy4E€HHUE, CBOMCTBA, MpUMEHEHHE. BaxkHenmue conu | xumuueckux annemeHToB . . Menneneesa.
IIEIOYHBIX METalIOB, WX 3HA4Y€HHWE B JKUBOH U Xapakmepuszoéams ~ cTpoeHue,  (U3NYECKUE U
HEXUBOW MPUPOJIE U B )KU3HU UEIOBEKA. XMMHUYECKHE CBOMICTBa ILEJIOYHBIX METAJUIOB B CBETE
Jemoncrpanun. Oxpacka MnjiaMeHu 0011ero, 0COOEHHOTO U EAMHUYHOTO.
COEIUHEHUSIMHU ILEJT0YHBIX METAVIOB Ilpeockaszvieamy ~ Qu3nyeckue U XUMHYECKHE
CBOIICTBa OKCUOB M THAPOKCHIOB IIEJIOYHBIX METAIIOB Ha
OCHOBE MX COCTaBa U CTPOCHHUS U MOATBEPKIAATh MPOTHO3BI
YPaBHEHHSMH COOTBETCTBYIOIIMX PEAKIIUM.
1Ipo6ooume pacy€Tbl MO XUMHUYECKUM (popMysaM H
YPaBHEHHSAM  DPEaKIHi, NPOTEKAIUX C  Y4acTHEM
IEJIOYHBIX METAJIJIOB U UX COEMHEHUH.
Oomas CrpoeHne aTOMOB UM IPOCTBIX  BEIIECTB. Obvsichams ~ STUMOIIOTUIO  Ha3BaHUS  TPYIIIBI
5-46 | xapakTepucTHKa 3aBUCUMOCTh (PU3MYECKHX M XHUMHYECKHUX CBOWCTB | «IIETOYHO-3€METbHBIE METAILIBI.
LIEJIOYHO3EMENBHBIX | LIEJIOYHO3EMEIBHBIX METAJIJIOB OT 3apsioB SAIEp HX Hasamv o00mIyI0 XapakTepucTuky Metamnam |IA
METaJIJIOB aToMOB. OKcuAbl M TUIAPOKCUIBI HIETOYHO3EMENbHBIX | TPYMIbl  (IMIETOYHO-3€MENBbHBIM ~ MeTalljlaM) [0  HX

METaJUIOB, WX IIOJIy4YeHHE, CBOWCTBA M TPHUMEHEHHE.
Baxnenmue coan METOYHO3EMENFHBIX METAINIOB, UX
3HaUEHUE B MPUPOJC U KU3HU uenoBeka. KapOboHaTsl 1
THAPOKAPOOHATHI KAJIBITHS.

JemoncTpanun. Oxpacka IjIaMeHH
COCTMHEHUSMH MIEI0YHO3EMETBHBIX METAJLIOB.
lNamenue u3Bectu BOOOM.

Jlaboparopubie onbIThl. 40.1lonyyenue

MOJIOKCHUIO B [lepuojuueckoil CHUCTEME XHUMHYECKHX
anemenToB /1. 1. Menaeneera.

Xapaxmepuszoeams  cTpoeHue,  GU3NYECKHE U
XUMHUYECKHE CBONCTBA INEIOYHO-3€MEIBHBIX METAJUIOB B
cBeTe 00I11ero, 0COOEHHOTO U €IMHUYHOTO.

Ilpeockazvieames ~ Qu3NUECKUE U XUMHUYECKHE
CBOWCTBA OKCHJIOB U THIPOKCHAOB MeTaiuioB |IA rpymmsi
Ha OCHOBE HMX COCTaBa U CTPOCHUS M NOOMBEPHCOAMDb




74

U3BECTKOBOU BOJBI Y OMBITEI C HEW.

MIPOTHO3bI YPABHEHUSIMU COOTBETCTBYIOIIUX PEAKIIUM.

1Iposooums pacy€Tbl MO XUMUYECKUM (GopMylaM H
YpaBHEHUSM  pEaKlMii, MPOTEKAIIHUX C  Yy4acTUEM
[IEJIOYHBIX METAJIJIOB U UX COCTMHEHUN

KécTtkocTb JKE€cTkocTh BOABI: BpEMEHHAs M IOCTOSHHAS. O06vscHAMb, 9TO TAKOE «OKECTKOCTH BOIBD».
BOABI U criocoObl €€ | CrocoObl  yCTpaHEHUSI  BPEMEHHOM  KECTKOCTH. Paznuuams BpeMEHHYI0 M IMOCTOSIHHYIO KECTKOCTH
YCTpaHEHHUsI Cnocobbl  ycTpaHEHUsI  MOCTOSIHHOM — KECTKOCTH. | BOJIBI.

HNonuTsl. IIpeonazams ciocoObl YCTPaHEHUS KECTKOCTU BOJIBI
Hdemoncrpaumuu. IlosydyeHue KECTKOM BOIBI IIposooumys, Habn0Oams U onucviams XUMUYECKUN

B3aMMO/ICHICTBHEM YTJIEKUCIOrO C U3BECTKOBOI BOJOH. | OKCIEPUMEHT, C  COOJIIOIGHHEM  TpaBUI  TEXHHUKHU

VYcTpaHeHne BpeMEHHOW JKECTKOCTH KHUIITYEHHUEM U | OE30MAaCHOCTH.

100aBKOM COfbl. YCTpaHEHHE TOCTOSHHOW JKECTKOCTH

no0aBkoi coabl. MOHUTHI M TPUHIUI WX JICHCTBUA

(BumeodparMeHr).

[IpakTnueckas [Tonydenue xKECTKOM BOABI B3AUMOACHCTBUEM Ionyuams, cobupamv W pacno3nasams YrIEKUCIBINA
pabota Ne 6. YIJIEKHUCIIOTO C U3BECTKOBOM BOJOU. Y CTpaHEHUE ra3 Obpawamsbcs ¢ J1a0OpaTOPHBIM OOOPYIOBAaHUEM U
«[Tomyuenne BPEMEHHOM KECTKOCTU KUTISTYCHUEM M I00aBKOM CONbI. | HAarpeBaTeIbHBIMA ~ MPUOOpaMH B COOTBETCTBUU  C

’KECTKOU BOILI U
CIIOCOOEI €€
YCTpaHEHHUSI»

YcTpaneHue NOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.
HcnbiTanue %ECTKOM BOABI paCTBOPOM MbLIA.

IpaBUIaAMU TEXHUKHU 0€30MaCHOCTH.
Habniooams v onuceléams XUMUYECKUNA SKCTIEPUMEHT
C MIOMOUIBIO PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.

Dopmynuposams BBIBOJBl IO  pe3yjibTaram
MIPOBEJICHHOTO SKCIIEPUMEHTA.
Compyonuuamse B npoiiecce y4e0HOTO

B3aUMOJICHCTBHS ITPU paboTe B rPyMIax
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ATTOMUHUNA 1

CoenuHeHUs alfOMUHUS B IPpUPOAE. XUMHUECKUE

Xapaxmepuzosams aTFOMUHUN IO €r0 IOJIOKEHUIO B

9 €ro CoOeqUHCHUSA coiictBa  amoMuHms. OcoOeHHOCTHM  okcuaa U | [lepuogmyeckoit cucreme Xxumuyeckux sjeMeHtoB J[. .
THJIPOKCH/Ia aTFIOMUHUS Kak aM(OTEpHBIX coenuHeHui. | Menmemneena.
Baxneiimme conu amoMuHus (XJ10pu, cyiabdar). Onucvieams CcTpoeHHE, (PU3NYECKHE W XHUMHYECKHE
demoncTpauuu. Koyuiekius npupoHbIx CBOMCTBA aJIFOMUHUS, TOATBEPK/IAas X COOTBETCTBYIOLIUMU
COCTMHECHUH allfoMUHUs. BueodparMeHTs! U cinaiapl YpPaBHEHUSIMH PEAKIIHIA.
«Okcun anmroMuHUS U ero Moaudukaumy. [lonyuenue ObvsicHams IBOWCTBEHHBIM XapakTep XUMHUYECKUX
aM(pOTEepHOr0 TUAPOKCUIA ATFOMUHUS U UCCIIEIOBAaHUE | CBOWCTB OKCHIA U THIPOKCH/IA ATFOMUHHUS.
€ro CBOMCTB Koukpemuszuposams 31€KTPOIUTHUECKOE TMOTYYCHHE
METaJUIOB ONMCAHUEM MTPOU3BOICTBA ATFOMUHMUSL.
Yemanasnueams 3aBUCUMOCTD 00J1aCTEH TPUMEHEHUS
AJIFOMHHHS U €T0 CIJIABOB OT CBOMCTB.
1Ipogooums pacy€Tbl MO XUMUYECKUM (GopMylaM H
YpaBHEHUSAM  pEaKIHil, TMPOTEKAIIUX C  y4aCTUEM
AJTIOMUHUS U €r0 COeAUHEHNH
Keneso u ero OcobeHHoCcTH CTpOCHHMS aToMa xee3a. JKene3o B Xapaxmepuszosamuo ITOJIOKECHUE Kelesa B
0-51 | coemuHeHUs npupoje. Baxueimmue pyasl xene3a. Okcuabl U [lepnonnueckoid cucrteme xumuueckux snemento JI. WM.

ruapoxcuabl xxene3a(ll) u (1II). Conu xenesa(1l) u (III).
OO6Hapy>keHne HOHOB KaTHOHOB Kelle3a B PacTBOPE.
3HayeHne COSINHEHNH JKee3a.

JlabopaTopHbIe ONbITHI.

41. Mony4uenue ruapoxcuaos xxenesa(ll) u (111).
42.KauecTBeHHBIE pEeaKIIMU Ha KaTHOHBI JKeJe3a

MenneneeBa, 0COOCHHOCTH CTPOECHUS aTOMa.

Onucvieamv (U3NYECKUEe U XUMHUYECKHE CBOWCTBA
Kenesa, MIOJITBEPK1ast 170 COOTBETCTBYIOIIMH
YPaBHEHUSIMU pPeaKLni.

ObvsichHamb HaNU4Me JBYX TEHETUYECKUX PsI0B
coenmHenHii xenesa Fe?* u Fe®* .

Yemanasnueams 3aBucMMOCTh 001acTel IPUMEHEHHS
JKeJe3a M €ro CIJIaBOB OT CBOMCTB.

IIpo6ooums pacy€Tbl MO XUMUYECKUM (GopMyiaM H
YPaBHEHMSIM peakiuii, MPOTEKAIOIINX C YYaCTHEM XKele3a U
€ro COSIMHEHUN.

Habniooams 1 onuceiéamv  peaklMd  MEXIY
BEUIECTBAMH C IOMOIIBIO PYCCKOrO (POAHOIO) S3bIKa M
A3bIKa XUMUHU
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[IpakTuueckas Pemenne  sKkcnmepuMEHTaNbHBIX  3aJady  Ha DKCIEPUMEHTAIBHO UCCe008amb CBOMCTBA METAJLIOB
2 pabora Ne 7 pacro3HaBaHUE W TOJYYEHHE METAUIOB M UX | U UX COCIMHEHMH, peniaTh 3KCIEPUMEHTAIbHbIE 3aa4l 110
«Pemenne COEAMHEHHI teme «MeTaib.
JKCIEPUMEHTAIBHBIX Pabomams ¢ nabopatopHbIM 000pYAOBaHUEM H
3a/1a4 1o TeMe HArpeBaTeIIbHBIMU ~ NMPUOOpaMH B COOTBETCTBHH  C
«MertamibDy MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Habniooams cBOWCTBa METAIJIOB M UX COCTUHEHHUH H
SIBJICHUH, IPOUCXOSAIIUX C HUMH.
Onucvléambs XUMUYECKUN SKCIEPUMEHT C MOMOILBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBO/IbI o pe3ynbTaTam
MIPOBECHHOTO SKCIIEPUMEHTA
Onpeodensms  (ucxolas U3  y4yeOHOM  3amaym)
HEOOXOIUMOCTh  WCIOJB30BAHUS ~ HAOJIOJCHUS WU
SKCIIEPUMEHTA
Koppo3sus Koppo3ust xumudeckas v 31eKTpOXUMHUYECKasl. ObvscHAMb, 4TO TAKOE KOPPO3HUSL.
3 METAJUIOB U 3ammTa METaJlJIOB OT KOPPO3HUH. Paznuuams  XuMHUYECKYI0 H  DJEKTPOXMMHYECKYIO
CHOCOOBI 3aIIUTHI OT JdemMoHcTpanum. KOPPO3HH.
Heé Konnexknust « XuMuueckre UICTOYHUKHA TOKAY. HUnnmocmpuposamo MOHSTHUSA «KOPPO3UAD,
Pe3ynbTarhl AMUTEIBHOTO SKCIIEPUMEHTA MO U3YUCHHUIO | «XUMUUYECKAsi KOPPO3HS», «IIIEKTPOXUMUUYECKAS KOPPO3US»
KOPPO3UH CTAIBHBIX U3/IEIUI B 3aBUCIMOCTH OT puMepamu.
YCIIOBUM MPOIECCOB Xapaxmepuzoeams CHOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3UH
Meranisl B MerTainmsl B ipupo/ie: B CBOOOIHOM BUJE U B BUJIE Knaccugpuyuposams HopMbl IPUPOAHBIX COCTUHEHHIA
4-55 | mpupone. [lonaTre o | coeMMHEHUIA. METAJLJIOB.
METAJLIyPrUUu ITonsaTue o meraimypruu. YépHas u LBeTHas Xapakmepuzoéams  00IIME CHOCOOBI  MOTYyYSHHS

METaJUTypTHSI.

[MupomeTannyprusi, THAPOMETAILTYPTHSs,
3JIEKTpOMeTaILTyprusi. JJoMeHHBIN TTporiecc.
[TepepaboTka 4yryHa B CTalb.

DIIEKTPOJIN3 PACILIIABOB.

JemoncTpauuu. BoccTaHOBIEHUE MEIU U3
okcuna meau(ll) Bomoponom. BuneodparmeHTs! n

METaJUIOB: MUPO-, TUAPO- U JIEKTPOMETATUTYPTHH.

Koukpemuszuposams 3T CHOCOOBI TMpPUMEPAMU |
YpaBHEHUSMH PEAKIMH C COCTABJICHHEM JJIEKTPOHHOTO
OanaHca.

Onucwisams JTOMEHHBIH npouecc "
ANEKTPOJUTUYECKOE TOJTYyYEHHUE METAJIOB.

Paznuuams qépHble W IIBETHBIE METAJUIBI, YYT'YHBI U
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cnaiinbl «I[Ipon3BOACTBO YyryHa U CTAIN».
BuneodparmenTs! u cnaiiasl «M3nenus U3 4yryHa u
crann». Buneodparments! u cnaiiast «I[IponsBoactso
AIIOMUHUS

CTaJin

O06006111eH1E
3HAaHUHU 110 TEME
«MeTtaibl»

YPOK-ylpaXHEHHE € UCII0JIb30BaHUE
CaMOCTOSITEJIbHON PaOOThI IO BHINOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHEHUN.

IlIpo6ooums OLIEHKY COOCTBEHHBIX JOCTHXKEHUN B
YCBOCHHUHU TEMBI.

Koppexmuposampb cBOM 3HAaHUS B COOTBETCTBHH C
IUTAHUPYEMBIM Pe3yiIbTaToOM

Ionyuames XUMUYECKYI0 MHPOPMALUU U3 PA3ITUIHBIX
HMCTOYHUKOB.

IIpeocmasname naPopMmanuio no teme «MeTamibl» B
BUJIE TAaOJMII, CXEM, OTMIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHeHueM cpeacts MKT.

KonTponbnas padot Ne 3 o Teme «MeTamib»

XuMusi 4 OKpy:kaomasi cpeaa (2 1)

XuMuueckas
OpraHu3alus
IUTAHETHI 3eMITA

Crpoenue 3emnn: siIpo, MaHTHsI, 3€MHAs KOpa, X
XUMUYeCKHi cocTaB. Jlutocepa u e€ XUMHUUECKUN
coctaB. Munepansl. Pynel. Ocamodnble  TOPOIBI.
ITonesnble  uckomaemple.  XUMHUYECKMM  COCTaB
ruapocheprl. XuMUYECKHI cocTaB aTMOC(EPBHI.

JemoncTpauuu. BuneopparmMeHTsl U claiiabl
«Ctpoenne 3emin u €€ XUMHUYECKHM COCTaBy.
Komnekuust MuHepanoB u ropHeix nopofd. Kosieknus
«Pynabl MeTaIoB.

JlabopaTopHble onbIThl. 43. V3yueHue rpaHuTa.

Hnmeepuposamys cBenenust no Guandeckoit
reorpaduu B 3HaHUS O XUMUYECKON OpraHU3aIlNH [IJIaHETHI.

Xapaxkmepuzoeams XUMHUYECKUH COCTaB
reoJOrH4ecKuX 000I04eK 3eMITH.

Paznuuams MuHEpaIBl U TOPHBIE TIOPOJIBI, B TOM
YHUCIIE U PYJIbI

OxpaHa
OKpY’Karollen cpebl
OT XUMHUYCCKOI'O
3arpsi3HEHUs

NcTtounuku XUMHUYECKOT0 3arpsi3HEHUS
OKpyKatomeld cpenpl. [7100anbHBIE IKOJIOTHYECKUE
npoOJieMbl  YelloBeYecTBa:  MApHUKOBBIA  3(PPexT,

KHUCJIOTHBIE JO0XIU, 030HOBBIE JIbIPbl. MeXIyHapOaHOE
COTPYIHUYECTBO B 00JIACTH OXpaHbl OKpYXKarolieu
Cpelbl OT XHMHYECKOTO 3arpsi3HeHus. «3enéHas
XUMHUSI.

Xapakmepuz06amb NUCTOYHUKH XUMUYECKOTO
3arpsI3HEHUS OKPYKAIOLIEN CPEbl.

Onucvieams T100aJIbHBIE SKOJIOTMYECKHE MTPOOIEMbI
4eJI0BEYECTBA, CBA3AHHBIE C XUMUUECKUM 3arpsi3HEHUEM.

IIpeonazame myTH MUHUMH3ALUU BO3AEHCTBUS
XMMHUYECKOT0 3arpsA3HEHMSI Ha OKPYKAIOIILYIO CPELy.

IIpusooump IPUMEPbI MEXTYHapOAHOT O
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JemoncTpauuu. BugeopparMeHTsl U crai bl
«I'moGanbHbIe HKOJIOTUYECKUE POOIEMBI
YEJI0BEYECTBA»

COTPYAHMUYECTBA B 00JIACTH OXPAHBI OKPYKAIOLIEH CpeIbl OT
XMUMUYECKOI'0 3arpsi3HEHMsI

O0001IeHHe 3HAHMIT 10 XMMHH 32 KYPC OCHOBHO# MKO0JbI. [10roToBKa K 0CHOBHOMY rocyiapcTBeHHomMy 3k3ameny (OI'9) (7 u)

BemecrBa CrpoeHue aTromMa B COOTBETCTBUH C I0JIO)KEHUEM IIpeocmasname UHPOPMALIUIO 1o TEMeE
0 XUMHUYECKOTro 3eMeHTa B [lepuoanyueckoil cucreme. «Ilepnoanyeckuii 3akoH u Ilepuonuueckas cucrema JI. U.
CrpoeHue BemiecTBa: XHUMHUYEcKass CBs3b U | MeHjeneeBa B CBETE TEOPUM CTPOEHHUS aTOMa» B BHJE
KPUCTANINYECKUE PEIETKH. 3aBUCUMOCTh CBOMCTB | TaOJMI, CXEM, ONOPHOIO KOHCIEKTa, B TOM YHUCIE C
00pa30BaHHBIX  JJIEMEHTaMH  MPOCTBHIX  BemecTB | npuMeHeHuneM cpencts MKT.
(MeTayuioB, HEMETAJUIOB, OJIarOpOJHBIX TIa30B) OT Buvinonnamo TeCTOBBIE 3aJaHUSA 110 TEME.
II0JIO’KEHHUS JIEMEHTOB B llepunonnueckoii cucreme. IIpeocmasnams uHpOpMaLuio0 10 TeMme «Buabl
Tunosoruss HEOPraHWMYECKUX BEIIECTB, JACIICHHE | XMMUYECKUX CBA3EH M TUIBl KPUCTAUIMYECKUX PELIETOK.
UX Ha Kjaccel U rpynnsl. [IpencraBurenu B3auMocBA3b CTpOEHHMSI M CBOWCTB BELIECTB» B BHJIE
TabJIML, CXEeM, ONOPHOIO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHeHneM cpeacts MKT
XuMudeckue [Ipu3Haky U ycioBHs MPOTEKAHUS XUMHUUECKHUX IIpeocmasnsamo UHPOPMALINIO 1o TeMe
1 peakuuu peakuuil. TUIIOIOrusa XMMUYECKUX PEAKLUI 11O «Knaccupukanmss XUMHUUECKUX pEaKIHMH MO pa3IMdHbIM
pa3IUYHBIM OCHOBaHUAM. Peakiiuy HOHHOTro oOMeHa. npusHakaM. CKOpOCTh XMMHMUYECKHX pEaKIHi» B BHIE
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH TabJIML, CXeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT.
Buvinonnams TeCTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzoéams OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIIUTEIb U
BOCCTAHOBUTEIIb.
Omauuams 3TOT TUII PEaKIUil OT peakuii oOMeHa.
3anucvieamsv ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN C IIOMOILBIO MIEKTPOHHOTO
OanaHca
OcHOBBI XHWMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB. Xapaxmepuszoseambo oOurue, 0COOEHHbIE )51
2-63 | HeOpraHU4YecKon XapakTepHble XUMHUYECKHE CBOMCTBA | UHAMBUyaJbHbIE CBOICTBA KHCIIOT, OCHOBAaHMMH, COJEH B
XUMUU COJIe00pa3yOIUX OKCUIOB, THIPOKCUIOB (OCHOBAHUM, | CBETE TEOPUH IIEKTPOIUTHUECKON AUCCOIHUAIIIH.

KHUCJIOT M aM(OTEPHBIX TUAPOKCHUJIOB), COIEH

Apeymenmuposams BO3MOKHOCTb IPOTEKAHMS
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XUMHUYECKUX PEAKIUN B PACTBOPAX AJIEKTPOIUTAX UCXOMIS
W3 yCIOBHIA.

Knaccugpuyuposams HeopraHuUECKUE BEIECTBA 1O
COCTaBY M CBOWCTBaM.

IIpusooums ipuMepsbl MPEACTaBUTENCH KOHKPETHBIX
KJIACCOB U TPYII HEOPraHUYECKHUX BEIIECTB

IToBTOpenue u TectupoBanue, pemieHUE 3a1ad U BBIIOJHECHHE

Buinonnsams TeCTH U YIIpA)KHCHUA, peuiamsb 3aa4n

4 0000111eHHE 110 TeME. | yIpakKHEHHH 110 TemMe 10 TEME.
[ToaroroBka k I1Iposodumps onleHKY cOOCTBEHHBIX JOCTIKEHHUH B
KOHTPOJIbHOM YCBOEHUH TEMBI.
pabore Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM Pe3yJIbTaTOM
KonTponbnast padota Ne4 «Torosas o Kypcy OCHOBHOW IIKOJIBI»
5
AHanu3 KOHTPOoJIbHOM paboThel. [ToBeneHNE UTOTOB roja.
66

7-68

PesepBHOE Bpems
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YuyeOHO-MeTOANYeCKOe o0ecTieueHue Kypca XUMHH
OCHOBHOM 00111€00pa30BaTEJIbLHOM IIKOJIbI

Y4eOHO-MEeTOINYECKUH KOMIUIGKT I HM3y4eHHs Kypca XuMHM B 7—9 Kiaccax,
CO3/IaHHBIN aBTOPCKUM KOJIJIEKTUBOM MoA pykoBoacTBoM O. C. 'abpuensiHa, conepXur, Kpome
y4eOHbIX TOocOoOuii, y4eOHO-METOIUYeCKne U JUAAKTUYECKHE I[0CcOOWs, TeTpagu Ul
BBITMIOJTHEHUS TAOOPATOPHBIX U MPAKTUYECKUX PadoT U Ap.

YMK «Xumua. 7 knacc»

1. Xumus. 7 kinace. Yuebnoe mocobue (aBropsl O. C. 'abpuensu, 1. I'. Octpoymos, C.A.
Crnankos).

2. Meroanueckoe nmocooue. 7 kiacc (arop O. C. I'abpuensn). [Iporpamma Kypca XuMuu
ist 7—9 kitaccoB 001eo0pazoBaTeNnbHbIX yapexaenuit (aBropst O. C. 'abpuensa, U. T
OctpoymoB, C. A. CrnagkoB).

3. PaGouas terpanp. 7 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos).

4. Tetpaap ams 1abOpaTOPHBIX OIBITOB U MpakTHUYeckux padbot. 7 kiacc (aBropsl O. C.
["abpuensu, 1. B. AkcéHosa).

5. DnexTponHas popMa yueOHOro MOCOOus.

YMK «Xumusa. 8 knaccr

1. Xumus. 8 knacc. YueOnoe nocodue (aBtopst O. C. I'abpuensn, U. I'. Octpoymos, C.A.
CrnagkoB).

2. Metonuyeckoe nocobue. 8 kiacc (aBropel O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB). [Iporpamma kypca xumum ajisi 7—9 KiaccoB oO0IIeo0pa30BaTENbHBIX YUPEKICHUN
(aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaaxos).

3. Pabouas terpans. 8 kinacce (aBropsl O. C. N'abpuensin, C. A. Cinankos).

4. Terpanp Ains 1a00paTOPHBIX OMBITOB U MpaKTUUYEeCKUX padoT. 8 kiacc (aBTopsl O. C.
["abpuensu, 1. B. AkcéHosa).

5. IlpoBepounble U KOHTposbHbIE paboThl. 8 kimacc (aBtopel O. C. I'abpuensH, . B.
Tpuryoyak).

6. Xumus B TeCTax, 3a7a4ax u ynpaxuenusx. 8 kiaacc (asropsl O. C. ['abpuens,

. B. Tpuryouax).

7. DnexTpoHHas popMa yueOHOTO MOCOOUS.

YMK «Xumusa. 9 knacc»

1. Xumus. 9 xnacc. Yuednoe noco6ue (aBropsl O. C. I'abpuensy, U. I'. Octpoymos, C.A.
Crnaaxos).

2. Metonuueckoe nocooue. 9 kmacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
CnankoB). IIporpamma kypca xumuu Ui 7—9 kiiaccoB 00111€00pa30BaTeNbHbIX YUPEKICHUN
(aBTopw! O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cinankos).

3. PabGouas terpans. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. CrankoB).

4. Terpans aiist 1a00PaTOPHBIX OMBITOB M TPaKTHYECKUX padot. 9 kimacc (aBTopsl O. C.
["a6puensu, 1. B. Akcénosa).

5. IlpoBepounsie W KOHTpOJbHBIE paboThl. 9 kmacc (aBtopel O. C. I'abpuensu, 1. B.
Tpuryouak).

6. Xumus B TeCTax, 3aja4ax u ynpaxuenusx. 9 kinacc (asropsl O.C. ['abpuens,

H. B. Tpuryouyak).

7. DnexkTpoHHas Gopma yaeOHOTO TOCoOus.

Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol Ha pyccKom A3biKe
1. http://www.alhimik.ru. TIpencraBieHsl cienyroue pyOpHKH: COBETHI aOMTYpPHEHTY,
YUUTENI0 XUMUH, CIIPAaBOYHUK (04eHb OO0JIbIlas Noa00pKa TaOIHIl U CIPAaBOYHBIX MaTEPHUAJIOB),


http://www.alhimik.ru/
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Becénass XWMUS, HOBOCTH, OJHMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKHX
CBEJICHUM).

2. http://www.hij.ru. XXypaan «XuMust 1 KU3HB)» MOHATHO M 3aHMMATEIILHO PAaCCKa3bIBAET
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. Dnexrponuslii KypHaI «XUMHKHA H XHUMHUS»,
B KOTOPOM MPEICTABIEHO MHOXECTBO OIBITOB 110 XMMHH, 3aHHMATEbHONW HWH(OpMAIKH,
MIO3BOJISAIONICH YBIICYb YYCHUKOB IKCIIEPUMEHTAIbHON YACThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3amoskHast tuTeparypa o XuMHuHu.

5. http://www.prosv.ru/. TTocobust aas yd4ammxcsi, B TOM YHCJIE€ WU I IOATOTOBKH K
utoroBoii arrecraruu (OI'D u EI'D), Meroamueckue mmocoOus I YYUTENCH, HAYIHO-
HOMYJISIPHAs JINTEpPaTypa Mo XUMHH.

6. http://1september.ru/. XypHan a1 yauteneit U He TObKO. bosbiioe Koin4yecTBo paboT
YYCHUKOB, B TOM YHCJI€ U HCCIIEIOBATEILCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOJIbHBII TOPTAIT CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI M0 XMMHUH.

8. www.periodictable.ru. CoopHuk cTareii 0 XUMUYECKUX DJIEMEHTAX, ILTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

Humepuem-pecypc Ha anziuiickom sa3vike

http://webelementes.com. CoaepKUT HCTOPUIO OTKPBITHS M OINKMCAHHWE CBOWCTB BCEX
XMMHYECKHUX 3JIEMEHTOB. ByieT nmosesen st 00y4arommxcst S3bIKOBBIX [IKOJ U KJIACCOB, TaK KaK
COJICP’KUT Ha3BAHUS SJICMEHTOB M BEIIECCTB HA PA3HBIX S3bIKAX.

Oo6vekmul yuedoHbIX IKCKYpCUil

1. My3eu: MUHEepalOrHuecKre, KpaeBeauecKre, XyA0KeCTBeHHbIE, [10IMTeX HHUECKHIA.

2. JlaGopatopuu: y4eOHBIX 3aBEIEHHUI, arpoXMMiIabopaToOpHH, 3KOJIOTHYECKHE,
CaHAIHIIMHUOJIOTUIECKHE.

3. Anreku.

4. TIpou3BOACTBCHHBbIE OOBEKTBHI: XMMHYECKHE 3aBOJIbI, BOJOOYUCTHBIC COOPYKEHHS H
JPYTHe MECTHBIE TPOM3BOICTBA.

MarepuaibHO-TeXHUYecKoe odecriedeHre KabHeTa XuMumn
HarypasibHble 00beKThI

HarypanbHble 00BEKTHI, HCIIONIb3yeMble B 7—9 Kilaccax MpH 00y4Ye€HUH XUMHUH, BKIIOYAIOT
B ce0s KOJUIEKIIMM MHUHEpPAJIOB M TOPHBIX MOPOJ, METAJIOB M CILJIABOB, OKCHJIOB, KHUCIOT,
OCHOBaHUM, COJIEH, B TOM YHCJIE U MUHEPAJIbHBIX YAOOPEHUH, a Takke 00pa3Ibl OpraHMYECKUX
BEIIECTB M MaTepuanoB, npeaycMoTpeHHbIx PI'OC. O3nakomiieHHe ¢ 0Opa3lamMHM HCXOTHBIX
BEUIECTB M TOTOBBIX H3JEIMM MO3BOJISIET MOJYYUTh HAIJISIIHBIE MpPEICTaBICHHUS 00 ATHX
MaTepHajiax, UX BHEIIHEM BHJIE, @ TAKXKEe O HEKOTOPHIX (PM3UUECKUX CBOWCTBaX. 3HAUUTEIbHBIE
yueOHO-TT03HABATENbHbIE  BO3MOXHOCTM  HMMEIOT  KOJUIEKLIMH, HW3TOTOBJIEHHBIE CaMHUMU
oOyyatromumucs. IIpeaMeTs! 11 TaKuX KOJUIEKLIUH cOOMpPAarOTCs BO BpeMs SKCKYPCHI U Jpyrux
BHEYPOYHBIX 3aHATUN.

Konnekuy ucnonb3yroT TONIBKO AJIi O3HAKOMIJIEHUS! 00YYaIOLUXCsl C BHEIIHUM BUIOM U
(Gu3NYECKUMHU CBONCTBAMH PA3JIMYHBIX BEIIECTB M MaTepuanoB. JlJig MpoBeleHUs XUMUYECKUX
OIBITOB KOJUIEKIIUH UCIIOJIB30BATh HENb3S.

XumuyecKke peakTUBbI M MaTePUAJIbI

OOparieHrie O MHOTHMH BEIIECTBAMU TPeOyeT CTPOroro CoOIOACHUS MPaBUII TEXHHUKH
0e30MacHOCTH, OCOOEHHO IIpH BBIIIOJIHEHUU OIBITOB CcaMUMHU oOydaromumucsa. Bcee
HEOOXO/UMBIE MEpbl TMPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTax U
MHCTPYKILUSAX, a TAKXKE B MOCOOUSX ISl yUUTeNeH XUMHUU.

Bce peakTuBRl M Marepuanbl, HYXHBIE [ TNPOBEACHUS JEMOHCTPAlMOHHOIO U
YUEHUYECKOr0 SKCIIEPUMEHTa, IOCTaBISAIOTCA B 0O0pa3oBaTelbHbIE YUPEXKIEHHS OOIIEero
o0pa3oBaHMsl LEHTPAJM30BaHHO B BHJE 3apaHee CKOMIUJIEKTOBaHHBIX Habopos. Ilpu
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HEOOXOJUMOCTH TPUOOPETEHHs] JOMOJIHUTEIbHBIX PpPEAaKTUBOB M MaTepHUajoB CJIEAyeT
oOpamiarbes B CrIeUAIN3UPOBaHHBIC Mara3uHbl.
Xumuueckas JJadopaTopHasi ocyaa, anmnaparbl ¥ MPUOOPHI

XuMuyeckass I1ocyla MOApa3JeNseTcs Ha JBE TIPyHIbl: i1 BBIIOJHEHUS OIBITOB
00y4JaromUMUCS U 17151 IEMOHCTPAIMOHHBIX OMBITOB.

[TpuOopsl, anmapaTsl U yCTAaHOBKM, HUCIIOJIB3yEMbIE Ha YpOKax XUMHUHM B 7—9 Kiaccax,
KJIACCU(UIUPYIOT Ha OCHOBE MPOTEKAIOMIMX B HUX (PU3UUECKUX U XUMHUYECKUX MPOIIECCOB C
y4acTUEM BEIIECTB, HAXOAIINUXCS B Pa3HbIX arperaTHbIX COCTOSHUSAX:

1) mpuGopsl s pabOThl C Ta3aMH — TMOJy4YeHUE, COOMpaHHWE, OYHUCTKA, CYIIKA,
MOTJIOUIEHHUE ra30B; PEAKIIMN MEKIY NOTOKaMHU Ia30B; PEaKIIMU MEXAY Ia3aMU B 3JIEKTPUUECKOM
paspsijie; peakuu MeXy ra3aMu Ipy MOBBIIICHHOM JaBJICHUU;

2) anmapatbl ¥ TPUOOPHI AJIS OIBITOB C KUAKUMHU U TBEPABIMH BEIIECTBAMHU — IIEPETOHKA,
bunbTpoBaHUe, KpPUCTAUIM3ALMA;, TPOBEACHUE pEaKUuid MeXay TBEPABIM BEIIECTBOM U
KUAKOCTBIO, JKUAKOCTBIO U KHUIKOCTBIO, TBEPIBIMU BEILIECTBAMM.

Bue »sToli Kkiaccubukanuu HaXOAUTCs YydeOHas anmaparypa, MpeJHa3HayeHHas s
U3YYEHHUs TEOPETHUUECKUX BOINPOCOB XMMHUU — JUISl MJUIFOCTPALIMU 3aKOHA COXPAHEHUS MaccChl
BEIIECTB, i1 JEMOHCTPAIlMH 3JIEKTPONPOBOJAHOCTH pPACTBOPOB U JABUKCHHUS HOHOB B
AIIEKTPUYECKOM II0JI€, Ui HM3Y4YEHHS] CKOPOCTH XMUMHYECKOM pEaKIMH, IOCIEI0BATEIbHOCTU
BBITECHEHUS TaJIOTEHOB M3 PACTBOPOB UX COEIUHEHUH.

BcenomoratenbHylo  pojib  UrparOT M3MEPHUTEIbHBIE M HarpeBaTelbHblE MPUOOPHI,
pa3ryYHbIe MPUCTIOCOOICHUS JIJ1S1 BBIIOJIHEHUS OTBITOB.

Mopnemm

OObekTaMu MOJICTHPOBAHUS B XHUMHH SIBISIOTCA AaTOMBI, MOJIEKYJbI, KpPUCTAIIJIBI,
3aBOJICKHE allllapaTthl, a TaKXKe MPOUCXOASILINE MTpoLecchl. B nmpenonaBaHuy XUMUU UCIIOJIB3YIOT
MOJIeTM KPUCTAUTHYECKUX PemEToK anmasa, rpaduta, cepsl, pochopa, okcuaa yriaepoaa(lV),
M0/1a, JKeJe3a, MEJIU, MarHusl.

BrimyckaroTcst Habopel Mojesieil aTOMOB JJisi COCTaBJICHMS IIAPOCTEPKHEBBIX MOJeen
MOJIEKYII.

YueOHbIe 10co0Usl HA IEYATHO OCHOBE

B npomecce oOyueHus XUMHUM UCHOJB3YIOT CIEAYIOIIME TaOIMIBI IOCTOSHHOTO
skcrionupoBanus: «llepuoanueckas cucrema xuMuueckux dsiemeHToB [[. M. Menneneesay,
«Tabnuua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM M cojei», «DJIEKTPOXUMHUYECKUH P
HanpsHKeHUH METaIoB» U Jp.

Jlns opraHuzanuy caMOCTOSITENIbHOM pPAa0OThl OOy4aroluXcsi Ha YpOKax HCIHOJb3YIOT
pa3sHOOOpa3Hble TUAAKTUYECKHE MaTepHajbl: TeTpajud Ha IEYaTHOW OCHOBE WJIM OTJIENIbHBIE
paboume JNHUCThl — MHCTPYKIMH, KapTOUYKH C 3aJaHUsSMU pPa3HON CTENEeHW TPYAHOCTH MJis
W3Y4EHHUs HOBOI'O MaTepHalla, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUM.

JKPAHHO-3BYKOBbIE CpeICcTBa 00y4eHus

K 3KkpaHHO-3BYKOBBIM CpeicTBaM 00Y4YEHHs OTHOCAT TaKHe MOCOOMsI, KOTOpbIe MOTYT OBbITh
BOCIPUHATHI C MOMOIIBIO 3pEHUs U ciayXa. ITO KUHO(UIBbMBI, KHHOPPAarMeHThl, TuapuIbMBbI,
JMAro3uTHBBl  (Clalpl), €IWHUYHBIE TpaHCHapaHTbl Juid  Tpadomnpoektopa. Cepun
TPaHCIAPAHTOB IO3BOJSIOT UMUTHPOBATh JABM)KEHHE IMYTEM IOCIIEJOBATEILHOTO HAJIOKEHUS
OJIHOTO TpaHCMapaHTa Ha APYTOH.

Texnuueckue cpeacrsa ooyuenusi (TCO)

BonbmMHCTBO U3 TEXHUYECKUX CPENICTB OOyUeHUs HE pa3padaThiBajioCh CHEIMAIbHO JUIS
IIKOJIbI, a U3HAYaJIbHO CIYXKWIO JUIsl mepefaud U oOpaboTkKu MHGOpPMAIUMU: ATO Pa3IMYHOTO
poZia MPOEKTOPHI, TEIEBU30pPbI, KOMIBIOTEPHl U T. . B y4eOHO-BOCHHMTATENBHOM IpoOLIEcCe
KOMITBIOTEP MOXKET UCIOJIb30BAThCA VIS PEIlIeHNUs 3a]]a4 HayYHOU OpraHu3aluu Tpya yUUuTes.

[Tpr MCMONB30BaHUM TEXHUYECKHX CPEJACTB OOYUEHHs CIIEAYET YYUTHIBATh BpPEMEHHbIE
orpaHnuueHusi, Hanaraemble CanutapHsiMu npaBwiamu 1 HopMmamu (CanlluH). HempepriBHast
MPOJOKUTEIBLHOCTh JIEMOHCTPAllMM BHJIEOMATEPHAIOB Ha TEJNEBU3HMOHHOM OJKpaHE M Ha
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OO0JBIIOM 3KpaHe ¢ MCIOJIb30BAHUEM MYJIbTUMEAMMHOIO MPOEKTOpa HE JOJDKHA MPEBBINIATE 25
muH. Takoe e orpanuueHue (He Oonee 25 MHUH) pacHpOCTpaHSETCS Ha HEMPEpPBIBHOE
UCMOJIb30BAaHUE HMHTEPAKTUBHOM JIOCKM M Ha HENpPEpbIBHYIO paboTy oOydaromuxcs Ha
NEPCOHAIBHOM KOMIIbIOTEPE. YHCIO YpOKOB C MCIOJIb30BAHUEM TAKMX TEXHMUECKHUX CPEICTB
o0yuyeHMsl, KaK TeJleBU30p, MYJIbTUMEAUNWHBIA IMPOEKTOp, MHTEPAKTUBHAS JOCKA, JOKYMEHT-
KaMepa, JOJHDKHO OBITh He 0ojiee IIeCTH B HENENI0, a YUCIO YPOKOB, KOTJa OOydarouiuecs
paboTaroT Ha NEPCOHATIBLHOM KOMIIBIOTEPE, — He 0oJiee TPEX B HEJEIIIO.
Oo6opynoBanue kabUHeTa XUMUH

Kabuner xumMun J0mKeH ObITh 00OPYIOBaH CHEHMAIbHBIM JAEMOHCTPALIMOHHBIM CTOJIOM.
Jns  obecrieueHust Jydiied  BUAUMOCTH  JIGMOHCTPAIMOHHBIA  CTON  PEKOMEHIYeTCs
YCTaHABJIMBATh Ha MOAUYM.

B xabuHerax XMMUM yCTAaHABIMBAIOT JBYXMECTHBIC YUCHUYECKHE JTAOOPATOPHBIE CTOJIBI C
MOJIBOJKOM 3JIEKTPOIHEPIUU. YYEHHUYECKUE CTOJIBI JOJDKHBI UMETh IOKPBITHE, YCTOWYMBOE K
JEHCTBUIO arpeCCUBHBIX XMMMUYECKUX BEIIECTB, U 3alUTHbIE OOPTUKU IO HAPYKHOMY Kpalo.
Kabunersl Xxumun 00OpYAYIOT BBITSDKHBIMU IIKa()aMH, PACHOJIOKEHHBIMU y HAPYXKHOH CTEHbI
BO3ie croyia yuutens. [[ns mpoBeneHHs 1a0OpPaTOPHBIX OMBITOB HCIOJNB3YIOT TOJBKO MHUHH-
CIIUPTOBKH.

VY4eOHble JOCKM MOJDKHBI OBITh HM3TOTOBJICHBI W3 MAaTEpUANOB, HUMEIOIINX BBICOKYIO
aJIre3uI0 C MaTepuallaMy, UCIOJIb3yEMbIMHU JIJIsl MMChbMa, XOPOIIO OYUIIATHCS BJIAXKHOMN I'yOKOM,
OBITh M3HOCOCTOMKMMH, MMETh TEMHO-3€JIEHBIM LIBET U AaHTHUOJIMKOBOE IOKpBHITHE. YueOHbIE
JIOCKA 000pynyloT copUTaMu, KOTOpPbIE OJKHBI NMPUKPEIIsAThbcs K creHe Ha 0,3 M Bble
BEPXHEro Kpasi JOCKU U BbICTyNaTh Biepés Ha paccrosiHue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT Ha ClELUANbHBIX TymOax Ha Bbicote 1,0—1,3 M oT mona.
[Tpu nmpocMoTpe Tenenepenad 3pUTENIbCKUE MECTa JTOJIKHBI PacIioyiaraTbCsl Ha PacCTOSIHUM He
MeHee 2 M OT 3KpaHa JI0 IJ1a3 00y4YaroIuxcsl.

s MakcUMajabHOIO HCIIOJIB30BAHMUSI JTHEBHOTO CBETa M PAaBHOMEPHOI'O OCBELIEHUS
y4eOHBIX MOMEUICHUH He cielyeT pa3MellaTh Ha MOJOKOHHMKAaX UIMPOKOJIMCTHBIE PACTEHMS,
CHIJKAIOILIME YPOBEHb €CTECTBEHHOI'O OCBElLEHUs. BbicoTa pacTeHMi He JOJKHA MPEBBILIATh 15
cM (oT moAoKoHHMKaA). PacTeHus nenecooOpa3HO pa3MellaTh B IEPEHOCHBIX I[BETOYHHUIAX
BBICOTOM 65—70 CM OT 10J1a WJIM MOJBECHBIX KAIIIIO B MPOCTEHKAX MEXY OKHAMHU.

Jns oraenku ydyeOHBIX IMOMEIICHHUH MCIONb3YIOT MaTephalibl M KpacKd, CO3Zarolue
MaTOBYIO MOBEPXHOCTb. [[1s1 CTEH y4eOHBIX MMOMEIEHUH ClIelyeT UCIOJIb30BaTh CBETJIbIE TOHA
xEnToro, 0EXKEBOTr0, PO30BOroO, 3€JIEHOTO, roly0Oro IBETOB; AJs JBEped, OKOHHBIX paM —
Oenblif 1BET.

Kabuner xumuu J0/KeH OBITh OCHALIEH XOJOJHBIM U TOPSYMM BOAOCHAOXKEHUEM U
KaHaJIU3aluuen.

B xabunere xumun 0053aTeIbHO JOJDKHA OBITh alITEYKa, B KOTOPYIO BXOJAT:

1. ’Kryt KkpoBOOCTaHABIMBAOIINHI, PE3UHOBBIM — | mIT.

. ITy3bIpb st ibga — 1 mt. (runorepMudeckuii maket — 1 mr.).

. BuHT cTepunpHbId, mmpokuit 7 x 14 cm — 2 mir.

. buHT cTrepunpHpIi 3 X 5 cM — 2 T.

. bunT HecTepubHBIN — 1 mIT.

. Canderku crepunbHble — 2 yII.

. Bara crepunbnas — 1 nauka.

. JIelixomnacTeIpb INPUHOM 2 ¢cM — | Karymika, 5 cM — | KaTymika.
. bakTepuuaHbIi TEHKOIIACTHIPh Pa3HbIX pa3MepoB — 20 miT.

10. CniuptoBoii pactBop nozaa 5%-Hblif — 1 ¢aakoH.

11. Bonuslif pacTBOop amMMHaka (HallaTbIpHBIN CIUPT) B aMmiysiax— 1 yii.
12. PactBop nepokcuaa Bogopoaa 3%-Hb1ii — 1 ym.

13. IlepmaHranar Kanusi KpUCTaNIMYECKU — 1 y1I.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

O 03O L B~ Wi
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15. Hacroiika Banepuanbl — 1 ymi.
16. Hoxxuuiet — 1 1.

Ili1anupyemble pe3yibTaThl 00yUeHUs

BoinyCKHUK HAy4YUTCS

° 3Hambv (NOHUMAMD) .

— XHWMHYECKYI) CHMBOJIMKY. 3HAKH XHMHYECKHX DJIEMEHTOB, (OPMYIIbI XUMHUUYECKHUX
BEILIECTB, YPABHEHHSI XUMUYECKUX PEAKLIUI;

— BaKHEUIIIME XUMHYECKUE MTOHATHS: BEUIECTBO, XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIIpHAs MacChbl, MOH, KaTHOH, aHUOH, XUMUYECKasi CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BaJICHTHOCTD, CTEIIEHb OKUCIICHUS,

MOJIb, MOJISIDHAsi Macca, MOJISIPHBIA 00BEM, pacTBOPBI, SJICKTPOJIUTHI U HEIIEKTPOIUTHI,
SJIEKTPOJUTUYECKA  JAUCCOIMAIIMS, OKHCIUTEIh U  BOCCTAHOBUTENb, OKHUCJICHUE U
BOCCTAHOBJICHHE, TEIUIOBON 3(PQEKT peakiuu, OCHOBHBIC THITBI PEaKIUi B HEOPraHUYCCKON
XMMHH;

— (hOpMYITUPOBKHU OCHOBHBIX 3aKOHOB M TEOPUN XUMHUU: ATOMHO-MOJICKYJISIPHOTO YUCHUS;
3aKOHOB COXpPaHEHHMSI MacChl BEIIECTB, IOCTOSIHCTBAa COCTaBa BeEHIECTB, ABOrajapo;
Ilepnonnueckoro 3akona J[.M1. MenneneeBa; TeOpUH CTPOEHUs aTOMa M YYEHHUs O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOIUTHUECKON IMCCOUMALMN U YUYEHUS O XMMUYECKOM peaKiuu;

° Ha3bl6amo .

— XUMHYECKHE DJICMCHTEI,

— COEJIMHEHHUSI U3YYEHHBIX KJIAaCCOB HEOPIaHMYECKUX BEIIECTB;

— OpraHMYECKHEe BEIIeCTBA MO WX (GOopMyJie: METaH, 3TaH, dTHIICH, alleTHJICH, METaHOII,
3TaHOJI, INIMLIEPUH, YKCYCHAs! KUCIIOTa, IIIK0K03a, Caxaposa,

° 00bACHAMD .

— (QU3NYECKUI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMepa
rpynnsl U nepuoga B Ilepmommueckoit cucreme [[. M. MenneneeBa, K KOTOPBIM DJIEMEHT
MIPUHAIJICHKNUT;

— 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B IPEAEIIAX MaJIbIX
MEPUOJIOB U A-TPYII, a TAKKE CBOMCTB 00pa3yeMbIX UMM BBICIIUX OKCHIOB U THIPOKCHJIOB;

— CYIIHOCTb MPOIIecca IEKTPOIUTUIECKON JUCCOIMAIIUN U PEaKIInii HOHHOTO OOMEHa,;

° xXapakmepu3zoeamau:

— XHUMMYECKHE dJIEMEHTHI (0T BOJOpOAA N0 KalbI[Msi) HA OCHOBE MX TIOJIOXKCHHUS B
[Tepuoanueckoit cucreme xumuueckux osnemeHToB J[. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHUS X ATOMOB;

— B3aMMOCBS3b MEX/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTraHUYECKUX BEILIECTB;

— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEHIECTB (MPOCTHIX

BEUIECTB — METAJUIOB M HEMETAIOB, COEAMHEHHH — OKCHJOB, KHUCIIOT, OCHOBAaHM,
aM(OTEpHBIX OKCHIOB U TUAPOKCUIIOB, COJIEH);
. onpeoenams:

— COCTaB BEIECTB M0 UX (popmynam;

— BQJICHTHOCTh U CTEIIEHU OKHUCIICHHUS DJIEMEHTOB B COCIMHEHUH;

— BUJIbl XUMHUYECKOU CBS3U B COCAMHEHUSAX;

— THUIBI KPUCTAUITMYECKUX PEIIETOK TBEPABIX BELIECTB;

— NPUHAIIIEKHOCTD BEILECTB K ONPEAEIEHHOMY KJIACCY COCIUHEHMUI;
— THUIIBI XUMUYECKHUX PEeaKIuii;

— BO3MOKHOCTb MPOTEKAaHUS peaKIii HOHHOTO 0OMeHa,

L4 CoOCmaensims.
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— CcXeMbl CTpoeHHsi aroMoB TiepBbix 20 snemeHtoB [lepmommueckoit cucremsr JI. .
Menneneena;

— (popMysIBI HEOPTAHUYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;

— YpPaBHCHUA XUMHUYCCKUX peaKuHﬁ, B TOM 4HUCJIC U OKHCIHUTCIbHO-BOCCTAaHOBUTCIbHBIX,
C TIOMOIIIBIO METO/1a ANEKTPOHHOTO OasaHca;

. be3onacno oopawamuca:

C XUMHYECKOM MOCY10i 1 J1abOpaTOpHBIM 000PYAOBaHUEM;

o nPOBOOUMb XUMUYECKUIl IKCHEPUMEHM:

— MOATBEPKAAIOINNA XUMUYECKUN COCTAaB HEOPTAHUYECKUX COCTMHEHUN;

— HOI[TBep)K[[aIOH_II/Iﬁ XUMHUYECKHE CBOMCTBA HN3YUCHHBIX KJIACCOB HCOPraHUYCCKUX
BEIIECTB;

— 10 TOJYYEHHUIO, COOMPAHMUIO M PACIIO3HABAHHIO Ta3000pa3HBIX BEIIECTB (KUCIOPOJa,
BOJIOPOJIa, YTIEKUCIIOrO ra3a, aMMHUaKa);

— M0 ONPEACNCHUIO XJIOPUI-, Cyab(aT-, KapOOHAT-MOHOB U MOHA AMMOHHUS C TIOMOIIBIO
KaueCTBEHHBIX PEaKIINIA;

o GHIUUCTIAMD .

— MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMysie coeTnHEHMS;

— MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE;

— Maccy OCHOBHOTO BEILIECTBA 110 U3BECTHOM MACCOBOM JIOJIN IIPUMECEH;

— 00BEMHYIO JI0JTI0 KOMIIOHEHTA ra30BOil cMecH;

— KOJIMYECTBO BEUIECTBA, 00BEM HITM Maccy BEIIECTBA MO KOJMUYECTBY BEUIECTBA, 00BEMY
WJIM MacCe pPeareHToB, WIN MIPOIYKTOB PEaKIUH;

o UCNnONb306amMb  NPUOOPEMEHHbBIE 3HAHUA U  YMEHUA 6  NPAKMUYECKOu
0esAmenbHOCHU U NOBCEOHEBHOU HCUZHUL:

— 117151 6€30MacHOr0 o0OpalleHus ¢ BEIIeCTBAMH M MaTepHallaMy B MOBCEAHEBHON KU3HU U
T'paMOTHOI'0 OKa3aHUA HCpBOfI IMOMOIIH ITPH OKOTraX KHUCJIOTAaMH1 U LICJI0OYaMU,

— JUTsl OOBSICHEHUS OT/IEIbHBIX (PaKTOB U MPUPOJHBIX SIBICHUM;

— JJIA KpHTH‘IGCKOfI OLICHKHU I/IH(bOpMaIII/II/I 0 BCHICCTBAX, UCIIOJIB3YCMEBIX B 6I)ITy.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

. XapaKTepu30BaTh  OCHOBHBIE  METOJAbI  TO3HAHUS  XMMHYECKUX  OOBEKTOB:
Ha0JII0/IeHUE, U3MEpPEHNE, SKCIIEPUMEHT, MOIETUPOBAHUE.
. pa3ianyaTh XUMUYECKHUE OOBEKTHI (B CTATUKE):

— XMMHUYECKHE JIEMEHTHI U NIPOCTHIE BELLIECTBA;

— METaJIJIbl U HEMETAJUIBI U XapaKTepU30BaTh OTHOCUTEIBHOCTh ITPUHAUICKHOCTH TaKUX
00BEKTOB K TOW WJIM UHOM TPYIIIE;

— OpPraHUYeCcKUe U HEOPraHUYECKUE COCTUHECHMS;

—  THUIPOKCUABI  (KUCIOPOACOJEpKAaIlMe  KHUCIOThI, OCHOBaHHUS, aM(OTEpHbIE
TUIPOKCHU/IBI);

— OKCHIBl HecojeoOpasywomme U cojeoOpasymoomue (KUCIOTHBIE, OCHOBHBIE,
am(oTepHbIE);

— BAJICHTHOCTB U CTENIEHb OKUCIICHHUS;

— CHUCTEMaTHYECKHUE U TPUBHUAJIbHBIE TEPMUHBI XUMUYECKOW HOMEHKIATYPBI;

— 3HAKOBYI0 CHUCTEMY B XUMHM (3HaKM M (OPMYIBI, HMHICKCHI M KOI(PPHUIMEHTHI,
CTPYKTYpHBbIE M MOJIEKYJISIpHbIE (DOPMYJIbI, MOJIEKYJISpHbIE M HOHHbBIE ypaBHEHHUS peakluH,
IIOJIHBIE W COKpAIllCHHbIE HOHHBIE YPAaBHEHHUS pEaKLH, TEPMOMOXMMHUYECKHE YpaBHEHUS,
0003Ha4YeHHsI CTENEHH OKUCICHMS U 3apsa HOHA B pOpMyJie XUMUYECKOTO COEAMHEHHUS);

o pa3In4aTh XUMUYECKHE OOBEKTHI (B IUHAMUKE):

— (hu3HYecKre U XUMHUYECKUE CTOPOHBI MTPOLIECCOB PACTBOPEHHUS U TUCCOIUALINN;

— OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN OOMEHa;

— CXEMBI U YpaBHEHHS] XUMUYECKUX PEAKLUII;
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o COOTHOCHTB:

— DK30TEPMHUYECKUE PEAKIH U PEAKIIUN TOPCHHUS;

— KaTaJIMTU4ECKHe U (DePMEHTATUBHBIE PEAKIIUU;

— METaJUl, OCHOBHBIH OKCHJI, OCHOBaHUE, COJIb;

— HEeMETaJUI, KHCJIIOTHBIA OKCHJI, KHUCIIOTa, COJIb;

— CTpOEHHE aToMa, BUJ XHMHUYECKOH CBSI3M, THUI KPUCTALIUYECKOW PEHMIETKH |
(bu3HUYECKre CBOMCTBA BEIIECTRA;

— HAXOXKJCHHE 3JIEMEHTOB B IIPUPOJIE U IPOMBIIIICHHBIE CIIOCOOBI UX MOYYCHUS;

— HEO0OXOIMMOCTh XMMHYECKOTO MPOU3BOJICTBA U TPEOOBAHMWI K OXpaHE OKpYKaromen
Cpepl;

— HEOO0XOJUMOCTh MPUMEHECHHSI COBPEMEHHBIX BEIIECTB U MAaTEPHAIIOB U TPEOOBAaHUS K
3JI0pPOBbECOCPEIKECHUIO;

o BBIIBUTATh U JKCIEPUMEHTAILHO IMPOBEPSATh THUIMOTE3bl O XMMHYECKHX CBOWCTBAX
BEIICCTB HA OCHOBE WX COCTaBa M CTPOCHUS W TMPUHAMICIKHOCTH K OMPEACIEHHOMY Kiaccy
(Tpyrme) BelecTs;

o MIPOTHO3MPOBATh  CIIOCOOHOCTH  BEMIECTBA MPOSBIATH  OKHCIUTEIBHBIC MU
BOCCTAHOBHUTEJIHHBIC CBOMCTBA C YYETOM CTEIICHEH OKHCIICHHS 3JIEMEHTOB,

BXOJSIIUX B €ro COCTaB, a TaKKe TMPOJYKTOB COOTBETCTBYIONIMX OKUCIHTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH;

o COCTaBJIAATh  YPABHCHHSA peaKI_[I/Iﬁ C y4aCTHEM THIIUYHBIX OKUCIIMTEIIEH |
BOCCTaHOBHUTEICH Ha OCHOBE QJICKTPOHHOI'O 6ancha;
L4 OnpeaAcIsITb  BO3MOXHOCTL  IMPOTCKAHUA  XUMHYCCKUX peaKuHﬁ Ha OCHOBC

JNEKTPOXUMHUUYECKOTO  psiia  HANpsDKEHUH  METaVIoB, psAda  AJIEKTPOOTPUIATEILHOCTU
HEMETAJIJIOB, TaOJUIbl PACTBOPUMOCTHU U YUETA YCIIOBUHN X IPOBEICHMUS;

o MPOBOAMTH PACUEThI O XUMUYECKUM (POpMYyJIaM U YpaBHEHHSIM:

— JUTst BBIBOA (DOPMYIIBI COETUHEHUS IO MACCOBBIM JIOJISIM 3JIEMEHTOB;

— TI0 NIPUTOTOBJICHUIO PACTBOPA C UCIIOJIH30BAHUEM KPHUCTAIJIOTUIPATOB;

— MO0 HAXO0XJIEHUIO JOJU BBIXOJa MPOAYKTAa PEAKIUU MO OTHOIICHHIO K TEOPETHUYECKU
BO3MOXKHOMY;

— ¢ ucnonp3oBanueM npasuna ['eit-Jlroccaka 06 00bEMHBIX OTHOIIICHHSIX Ta30B;

— C UCTIOJB30BAaHUEM TOHITHI «KMOJIbY, «MMOJIbY, «9UCIO ABOTaAPO»;

— M0 TEPMOXUMHYECKUM YPABHEHUSM PEAKIIUU;

L MMPpOBOANTH XUMHAYECKUU OKCIICPUMCHT C HCYKOCHUTCIIbHBIM CO6J'IIOI[CHI/IGM IIpaBHJI
TEXHUKH 0€30MaCHOCTH:

— M0 YCTaHOBJICHUIO KaU€CTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa COEAMHEHUS;

— TIPU BBITTOJTHEHUH UCCIIEIOBATEIBCKOTO MPOCKTA;

— B JIOMAILIHUX YCIIOBUSX;

o HUCITIOJIB30BAaTh HpI/I06peTéHHI)Ie KJIIFOYCBBIC KOMIICTCHIIMA [JIA BBIIIOJIHCHUA IIPOCKTOB
U yueOHO-HCCIIEIOBATEICKUX 3a/7ady 10 M3YYCHHUIO CBOMCTB, CIIOCOOOB TOJYyYEHUS U
pacno3HaHusl BEIIECTB;

L OMpECaACIIATh NCTOYHHUKHN XUMHAYECKOUI I/IH(i)OpMaIII/II/I, MNpeaACTABIATH CIIMCOK
WH()OPMAIMOHHBIX PECYpPCOB, B TOM YHCI€ W Ha MHOCTPAHHOM SI3bIKE€, TOTOBHUTH
WH(OPMAIIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

L 00BEKTHUBHO OLCHUBATH I/IH(I)OpMaHI/IIO 0 BCHICCTBAX M XHUMHYCCKHX IIpoLECCax,
KPUTUYECKH OTHOCHUTCS K TICEBIOHAYYHON WHMOpMAIuU, HETO0OPOCOBECTHON pEKiIamMe B
CpeICTBaX MaccoBOM nHpopmanuu;

. CO3/1aBaTh MOJIENH M CXEMBI [T pemICHUS yU€OHBIX U TTO3HABATEIbHBIX 3a/1a4.



