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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPErnogaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C Y4€TOM  MEXMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMHUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJaJbIBaeT OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DJIEKTPOJIUTHYECKOW JTUCCOIMAIMKM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEN MPAKTUYECKOrO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX MMOJIOKCHUM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEbHOM JEATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUINX YHUBEPCAJIbHOE 3HAUYEHUE IJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPENBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B JKU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM()OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUN CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT UM IEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX DIJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMuyeckoM paBHoBecuu. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U C1A0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiny Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaxiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMH, HEMeTajllaMH, Iesodamu). XJIIOpPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUe CBOMCTBA. OKCHABI CEpbl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. CoM CEpHON KUCIIOThI, KAUECTBEHHAs pEaKlMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, MOJydyeHrne u npuMeHerne. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWe HUTPATOB U COJIEW aMMOHMS B Kaue€CTBE MHUHEpaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaoTa, Pu3NIeCKUe U XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKM, pACIPOCTpaHEHUE B TpUpojae, (PU3MYecKne U XUMHYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue u TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHLCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl WX TepepaboTku (O€H3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)karore (QU3UYECKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOACHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOoeOUHEHUH (BO3ZMOXHO HCHOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIICHUE HKCIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHusi atomoB. CTpOoeHHE MeTaUIOB. MeTtaymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3au|Thl MX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKCuasl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3nUeCKue 1 XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HAXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTroma, HaxXOXIcHUE B mpupoac. DUNUECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEILIECTB M XUMHYECKUX peakuuil B ObITy. IlepBasi momolb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJEb, SIBICHHUE, NapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHUs, MUKPOAJIEMEHTBI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEJJIaraéMble B YCIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUW: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH AP(PEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamdeckass cucrema xummyeckux osaementoB . .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAeIbHO OMYyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
(2 4 B Hepento, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)
Homep
oKa OcHoBHoe coaepikatine XapaKTepucTuMKa OCHOBHbIX BUA,0B AEeATENIbHOCTU yyawmxca (Ha
ypP Tema ypoka . .
YPOKa YPOBHe y4yebHbIX aeincTenii)
n/n
HauanbHble NOHATUA U 3aKOHbI XuMmuum (20 y)
1 MpeameT xumun. Ponb | Tena u BewectBa. CBONCTBA BeWECTB. ITaJ/IOHHbIE Ob6BACHAMSb, 4YTO NPEeaMETOM M3Yy4YeHMA XUMUKU ABAAIOTCA
XMMUU B KMU3HU dusnyeckmne CBOICTBa BELLECTB. MaTepuansl | BewecTsa, MX CBOMCTBA U NPEBPaLLEHMS.

yesioBeKa

W maTtepuanosegeHune. Xummndeckme apneHuna. Ponb xmumum
B *KM3HW coBpemeHHoro obuwectsa. OTHoweHMe obuecTBa

K XUMUU: xemoduama n xemoopobums.

AdemoHcTtpauuun. Konnekuma matepmanos um M3AEI'IMI‘;1 ns3

HUX.

NabopaTtopHble onbIThbl. 1. O3HakomneHue

C Konnekuuen nabopatopHoi nocyasbl

Paznuyame Tena v BewecTsa, Bel,ecTBa U maTepuansl.

YecmaHasausame NPUYNHHO-CNenCTBeHHbIE CBA3U MeXAay

CBOMCTBAMM BewecTs U X NpUMeHeHUeM.

Xapakmepu308amb NONOKMUTENbHYIO U OTPULATENbHYIO POJIb

XUMUN B XU3HUN COBPEMEHHOTO O6LLI,ECTBa.

ApzymeHmupoeamb CBOHO nosnuuio no OTHOLWEHNIO

K xemodunmm n xemodpobuu




MeTtoabl n3yyeHuA

XMUn

MeTogbl M3yyeHus xumun. HabnwogeHue. KCNepUMeHT

MogenuposaHue. Mogaenu MaTepuanbHbie

(BewecTBeHHbIE) U 3HAKOBbIE (CMMBO/IbHbIE).

OemoHcTpauun. Mogenn, wucnosnb3yemble Ha YpoKax

du3KnKKN, 6Buonormm u  reorpadun. ObbéMHblE MU

LapoCTepXKHeBble moaenun HEKOTOpPbIX  XUMUNYECKUX

BeLwecTs. Moaenun Kpuctannmyeckmnx pELUéTOK

Xapakmepu3o08ames OCHOBHble METOAbl U3yYeHUA eCTeCTBEeHHO-

Hay4YHbIX AUCUUNNNH.

Hpueodumb npuMmepbl maTepunanbHbIX N 3HAKOBbLIX, TN
CMMBOJIbHbIX, MOAEHEVI, MCNOJ1Ib3yeMbIX Ha YPOKax ¢M3MKM,

6uonorum u reorpadum.

Cobupamb 06bEMHbIE U LIApPOCTEPKHEBbLIE MOLENN HEKOTOPbIX

XUMUYECKUNX BELLECTB

ArperaTHble

COCTOAHMA BeLWecTB

lMasel. Mupgkoctn. Teépable BewecTtBa. BsaumHble

nepexoapl BelllecTBa U3 0AHOrO arperaTtHOro COCTOAHUA B
BO3TOHKa Aecybanmaums,

apyroe: (cybnumauusa) u

KOHAEHCauunAa n ncnapeHue, Kpuctannnsauma n

nnasneHue.

DOemoHctpauun. CobupaHue npubopa Ana nonydeHuA

rasa M npoBepKka ero repmeTUM4YHOCTU. BO3roHKa cyxoro

Paznuyame Tpu arperatHbiX COCTOAHUA BeLlecTBa.

YecmaHasnusame B3aMMOCBA3b mexagy arperatHbimu

COCTOAHNAMM Ha OCHOBE B3aMMHbIX NEpPEXOoO0B BeLlleCTBa.

MﬂﬂiOCfnpUpOBGmb B3aMMHbIe nepexoabl BewecTs npumepamm.

Habaodames XMMUYECKUI SKCNEPUMEHT U Oes1amb BbIBOAbI HA

ocHoBe HabnoaeHui




NbAa, noaa nan HadptannHa. ArperaTHble COCTOSIHUS BOAbI.

Na6opartopHble onbiTbl. 2. [poBepKka repMeTUYHOCTU

npmbopa AN NosyyeHns rasos

lMpakmuyeckas MpaBuna TeEXHNKM 6€30MacHOCTM U HEKOTOpPbIE BUAbI Pabomamso c nabopaTtopHbIm obopynosaHnem
paboma 1 paboT B xXuMmunueckoit nabopatopumn (KabuHete xummn) W HarpeBaTe/ibHbIMW NPUBoOpPaMn B COOTBETCTBUM C NpPaBUIaMMU
TEXHWKKN Be3onacHoCTy.
BbInoaHAMbe NpocTeilume MaHUnyaauMM ¢ nabopaTopHbim
obopypoBaHMem: ¢ N1abopaToOPHbIM LUTAaTUBOM, CO CAIMPTOBKOM
LHomawHuli HabnoaeHue 3a ropaweit cBeyol BbinonHAmMb 6e3onacHble B 4OMaLLHUX YC/IOBUAX
3KCnepumeHm 3KCNEePUMEHTbI, NPOBOAUTL HabloAeHNA 33 ropsALLE CBEYON.

OgpopMaamb OTYET O NpoJeNaHHON paboTe ¢ MCNob30BaHMEM

PycCCKoro (pO,CI,HOFO) A3blKa N A3blKa XUMUN

dusnyeckune aBneHus
— KaK OCHOBa

pasageneHnA cmeceit B

®dusnyeckne asnenua. Yucrble Bewectea w“U CMecCu.

fomoreHHble n reteporeHHble cmecwu. Cmecn

razoobpasHsble, }Xuakue u TBépable. Cnocobbl pasaeneHus

cmecen: neperoHka, wan Aauctnnnauuna, OoTCTanBaHuUe,

Paznuyame d)VI3I/I‘-IeCKVIe n  xXxmmumyeckume ABneHunAa, 4YYUCTble

BellecTBa n cmecu.

Knaccuguyuposame cmecu.




XMMUK buUnbTpOBaHME, KpPUCTANAM3aLMA WAM  BbinapuBaHue. | [lpusodume  NpUMepbl  CMecel, UMEKLWUX  pasanyHoe
Xpomatorpadwms. MpumeHeHne 3TUX cnocoboB | arperaTHoe COCTOAHME.
pasgeneHua cmeceir B nabopaTOpHOM MpaKTUKe, Ha
YcmaHasausams  NPUUYUHHO-CNEACTBEHHbIE  CBA3M  MEXAY
Npou3BOACTBE U B ObITY.
dU3NYECKMMM CBOMCTBAMN KOMMOHEHTOB CMECU 1 Cnocobamm nx
OemoHcTpauun. PasgeneHue [AByX HECMELIMBAIOWMXCA | pasaeneHus.
KUOKOCTEM C  MOMOLWbIO  AeNUTeNbHOM  BOPOHKM.
Paznuyame  cnocobbl  pasgeneHua  CMecel,  onuceisams
Onctunnatop u ero pabota. YcTaHoBKa A1A GUAbTPOBaHMUA
N OXapaKmepu308b/18amMb UX NPaKTUYECKOE 3HaYeHME
n eé pabota. YcTaHOBKa A/1a BbiMapuBaHMA U eé paboTa.
Konnekuma 6ObiToBbIX nNpubopoB ana  GUAbTPOBAHUA
Bo3ayxa. PasgeneHune Kpacauwero Bewecrtsa Gpiomacrepa C
NoMOLLbI0O MeToAa BymarKHOM XxpomaTtorpadun.
JNlabopaTtopHble onbiTbl. 3. O3HAKOMJ/IEHME C MUHEpPANaMy,
obpasyrowmmmn rpaHuT. 4. MNpUrotoBneHne reTeporeHHomM
CMeCH NOPOLLKOB Cepbl C XKele30M U UX pasaeneHune
lMpakmuyeckaa AHanun3 noysbl Pabomame C nabopaTtopHbImM obopynoBaHuem

paboma 3 (aHanoe
pabomebi «O4ucmMKa

rnosapeHHol conu»)

M HarpesaTe/ibHbIMKN an6opaMM B COOTBETCTBUU C NpaBuUiamMun

TeXHUKM B6esonacHocTy.

BobInoaHAmMe npocterwme npuémbl obpatleHms ¢ 1abopaTopHbIM

obopyaoBaHMeM: BOPOHKOW, GUABTPOM U CMMPTOBKOIA.

Habawdams 3a cBOWCTBaMMU Beuw,ects U npespalweHnamm,




NPOUCXOAALLMMM C BELLLECTBAMM.

Onucbieambs XMUMUYECKUIA 3KCMEPUMEHT C MOMOLLbIO PYCCKOro

(pogHoro) A3biKa M A3bIKa XMMUMN.

Jenams BbIBOAbI NO pe3yibTaTam NPoBeAEHHOMO 3KCNepUMeHTa

7 ATOMHO- XMunyeckune sniemeHTbl. ATOMbl U MoneKybl. MNpoctble U | O6BACHAMb, YTO TAKOE XMMUYECKUI 3/IEMEHT, aTOM, MOJIEKYa,
MONEKyAapHoe CNOXHble BellecTBa. ANNOTPONUA Ha NpUMepe KMcaopoaa. | annoTponua, NoH.
yyeHune. Xmummyeckme OCHOBHblE NOJIOXEHMA ATOMHO-MONEKYAPHOIO Y4YeHUA.
Paznu4yame NpocTble N CNOXHbIe BEL,eCcTBa, BeLecTsa
3N1€MEHTbI MoHbl. BelwectBa MONEKYAAPHOrO U HEMONEKYAPHOro
MONEKYAAPHOIO N HEMOIEKYAAPHOIO CTPOEHMUA.
CTPOEHMUA.
YcmaHasnusame NPUYNHHO-CNEACTBEHHbIE CBA3U MEXAY
JemoHcTpauun. Mogenn annoTponHbIX moanbuKaumi
COCTaBOM MOJIEKY/1 M CBOMCTBAMM aNIOTPOMHbBIX MOAMDUKALNIA
yrnepoga v cepsl. [lonyyeHne o30Ha
Kncnopoaa.
dopmynuposame OCHOBHbIE NONIOKEHUS AaTOMHO-
MOJIEKYNAPHOro y4YeHuA
8—9 3Haku XUMMUUYECKUX | 3HAKM (CMMBOJIbI) XMMUYECKUX 31eMeHToB. NHbopmaums, | Hasbisams 1 3anucbi8ams 3HaKU XMMUYECKUX 3/1IEMEHTOB.
3/1eMEHTOB. KOTOPYID  HecyT 3HaKM  XMMWYECKUX  I/1eMEeHTOB.
Xapakmepu3o8ams NHPOPMALMIO, KOTOPYIO HECYT 3HAKU
MNepnoaunyeckasn dtumonorusa Ha3BaHUM HEKOTOoPbIX XUMUYECKUX
XUMMUYECKMX 3/IEMEHTOB.
Tabnanua XMMUYECKMX | anemeHToB. [lepuoguyeckas  Tabanua  XMMUYECKUX

anementos /. u.

MeHaeneesa.

anemeHtoB [. U. MeHaeneeBa: KOPOTKOMNEPUOLHbIN U

AIVMHHONEPUOAHbIN  BapuaHTbl. [Mepuogbl M rpynnsl.

Onucbieame CTPYKTYpY NEPUOANYECKON TabAMLbl XMMUYECKUX

anemenToB [.U. MeHgeneesa.




naBHaa M nobouyHas noarpynnbl, uan A- u B-rpynnsbi.

OTHOCUTENbHAA aTOMHas macca.

DemoHctpauun. Moptpetsl M. A. Bepuennyca u [. W.
MeHpaeneesa. KopoTkonepuogHbiii U AJMHHONEPUOAHbIN

BapuaHTbl nepnoauyeckon cuctembl . N. MeHaeneesa

Ob6bACHAMb 3TUMOIOTUYECKME Hayana Has3BaHUMA XMMWUYECKMUX

9/1EMEHTOB U UX OTAENbHbIX rpynn.

Paznuyameo KOPOTKONEPUOAHbIM n ANVHHONEPUOAHbIM

BapuaHTbl Nnepnoaundeckon cuctembl . N. MeHgeneesa

10—11 | Xvmunyeckne Xumuueckne dopmynbl. UHAEKCbl U Ko3ddUUMEHTbI. | Omobpaxame COCTaB BELECTB C MOMOLWb  XUMUYECKMX
dopmynbl OTHOCMTeNbHAA MoseKynAapHaa macca. Maccosaa gona | dopmyn.
XMMMUYECKOTO 3/71emMeHTa B coeauHeHun. UHdopmauus,
Pazauyame nHAEKCbl N KOIPDULMEHTDI.
KOTOPYIO HECYT XMMnyeckue Gopmybl
Haxo0umb OTHOCUTENbHYIO MONEKYAAPHYIO MacCy BeLLecTBa U
MaCCOBYHO 4,0/110 XMMUYECKOTO 3/1IeMEHTa B COeANHEHUM.
TpaHcnuposams wHGOPMaLMIO, KOTOPYID HECYT XMMUYeCcKue
dopmynbl
12—13 | BaneHTHOCTb BaneHTHocTb. CTpyKTypHaa <¢opmyna. Xumuyeckne | O6BACHAMSb, UTO TaKOe BaNEHTHOCTb.

3/1eMeHTbl C MOCTOAHHON U HGDEMGHHOﬁ Ba/IEHTHOCTbHO.

BoiBog  dopmynbl  coeAMHEHMA N0 BANEHTHOCTM.
OnpefeneHne BaNEHTHOCTU XMMWYECKOTO 3/IeMEHTa Mo
dopmyne Belectsa. CocTaBneHMe Ha3BaHWU COEANHEHUN,
COCTOAWMX M3 ABYX XMMWYECKMX 3SNEMEHTOB. 3aKOH

NOCTOAHCTBA COCTaBa BELWECTB.

loHumame OTpa*xkeHune nopAagKa coegunHeHuA aTomos

B MOJIEKY/1aX BELLeCTB NOCPEACTBOM CTPYKTYPHbIX GopmyJ.

Ymemoe cocmasname d)OpMyﬂbI COEAMHGHVIIZ NO BAaJIEHTHOCTN U

Oﬂp&‘d&‘ﬂﬂmb Ba/ZIEHTHOCTb /1EMEHTA no d)opmyne ero

coegunHeHuA




DOemoHcTpauun. KoHCTpyMpoBaHMe WapoCTep KHEBbIX

Mmoaenen MoJIekyN

14 XMnyeckune peakumm | Xmmunyeckue peakumn. PeareHTbl M NPOAYKTbl peakuuu. | Xapakmepu3o8ame XMMUYECKYIO PeaKLMIO N €€ Y4aCTHUKOB
MpPU3HAKM XMMUYECKMX peaKLunit. YCNI0BUA UX NPOTEKAHUA | (peareHTbl M NPOAYKTbI peakLuum).
N npekpaweHusa. Peakuumn ropenusa. Tensnosoit apdekT
Onucsieamb NPU3HAKK U YCNOBUA TEYEHUA XMMUYECKMX
peakummn.  DK30TEepMMYECKME WU 3HAOTEPMUYECKME
peaKkuui.
peaKkuuu.
Paznu4yame 3K30TEPMUYECKUE U SHAOTEPMUYECKME PeaKLUN.
DAemoHcTpauun. Annapat Kunna. PasnoxkeHne 6uxpomarta
amMmoHuA. FopeHmne cepbl U MarHMEBOM NIEHTLI. CoomHocumeb peakLmn ropeHmna 1 SK30TEPMUYECKNE peakLmM.
Na6opartopHble onbiTbl. 5. B3aumogeicTene pacTBopoB | Habawodame W 0nuUCbIBAMb  XUMUYECKUI  IKCMEPUMEHT C
XNnopuga HaTpus M nMoguaa Kaaums C pacTBOPOM HUTpaTa | MOMOLLBIO PYCCKOro (POAHOr0) A3blKa M A3blKa XMMUK
cepebpa. 6. MonyyeHune ruapokcuga meau(ll) mn ero
B3aMMOAENCTBME C CEPHOM KUCcNoTon. 7. Bsanmogeiicteune
pacTBOpa coAbl C KNCAOTOM
15—16 | Xummnueckue 33aKOH COXpaHEeHMA MacCbl BewecTB. Xumuyeckue | opmyauposame 3aKOH COXPAaHEHUA MACChl BELLECTB.
ypaBHeHUs ypaBHeHUus. CocCTaBfeHME  XMMUYECKMX  ypaBHeHWR. | CocmassAame Ha ero OCHOBE XMMMUYECKUE YPaBHEHMUS.

NHdopMaumn, KOTOPYH HECET XMMUUYECKOE YpaBHEHME.

AemoHcTtpaumn. MNoptpetol M. B. JlomoHocosa u A. Jl.
Nasya3be. FopeHue pocdopa. OnbITbl, UANHOCTPUPYIOLLUNE

3aKOH COXpaHEHNA MmacCcCbl BeLLEeCTB.

TpaHcauposame NHGOPMaLMIO, KOTOPYIO HECYT XUMUYECKME

YpPaBHeHMs.

3KCI'IepVIMEHTaJ'IbHO nodmeepmdamb cnpaseaMBOCTb 3aKOHa




NabopaTtopHble onbiTbl. 8. MpoBepKa 3aKOHa COXpPaHeHMUs
Maccbl BELLECTB Ha NpUMepe B3aMMOAENCTBUA WENOYM U
Kucnotbl. 9. [lpoBepKka 3aKOHa COXpPaHEHWA Macchbl
BELLECTB Ha MpUMepe B3aMMOLENCTBMA LLENOUM U COMMU

»kenesa(lll)

COXpPaHeHUA MmaccCbl BellecTs

17—18

Trnbl XMMUYECKUX

peakumii

KnaccndumKauma XMMmMUYecKnx peakumnin No coctaBy U uncay
peareHTOB W NPOAYKTOB. TUMbl XMMWYECKUX pPeaKLMNA.

Peakumn coegmHeHUA, pas/ioOXKeHuA, 3amelleHna W

obmeHa. Katanmsatopsl.

DemoHcTpauun. lopeHne  ¢ocdopa, pacTBopeHue

NPOAyKTa ropeHusa B BOAE W UCCe0BaHME MOYYEHHOTO
pacTBOpa NakKMycom. Bsammogeincteme CONAHOM KMCAOTbI

C uuHKoMm. [onyyeHue rugpokecuga megu(ll) wuero

pa3noxXeHne nNnpu HarpesaHUN.

Na6bopatopHble onbiTbl. 10. PasfnoxeHue nepokcuaa

BOAOPOZAa C  MOMOLIbIO  oKcuaa  mapraHua(lv).

11. 3amewleHune Kenesom mean B MegHOM Kynopoce

Knaccuguyuposams XMmn4eckme peakummn no NpUsHaKy ymcia u

COCTaBa PEareHToB 1 NMPOAYKTOB.

XapaKmepusoeamb POsib KaTazin3atopa B NPOTEKAHUN

XMMUYECKOM peaKkLmu.

Habawdamse ©  onuceleams  XUMWYECKUIA  SKCMEPUMEHT

C MOMOLLLbIO PYCCKOTO (POAHOrO) A3blKa M A3bIKA XMMUK

19

MNosTopeHue
1 0bobLeHne TemMbl.

MoaroToBKa K

TeCTVIIOOBaHI/Ie, peweHune 3a4a4 U BblNMNOJIHEHUE

yrpaKHeHWI no Teme




KOHTPO/IbHOM paboTe

20 KoHmposneHas paboma 1 no teme «HayanbHble MOHATUA U 3aKOHbI XUMUN»
BakHeiilune npeacTaBUTENIN HEOPraHUYeCcKux sewects. KonnyectBeHHble OTHOWEHUA B Xumuu (18 u)
21 Bo3ayx u ero coctas CocTaB Bo3ayxa. MNoHaTHe 06 o6bemHoMn fone (o) Xapakmepu3o8amb 06BEMHYIO [0NH0 KOMMOHEHTA TaKoM
KOMMNOHEHTa NPMPOAHOM ra3oBoi cMecn — BO3ayXxa. NPUPOLHOW ra30BOM CMeCH, KaK BO34YX, U paccyumesi8ame
06BbEMHYIO [0/110 N0 06BEMY 3TOM CMeECH.
PacueT 06bEMa KOMNOHEHTa ra30BOM CMeCH Mo ero
06BbEMHOI fone n HaobopoT. Onucblisamb 06BEMHbIN cOCTaB aTMOCPEPHOro Bo3ayxa
W MOHUMAaMb 3HAYeHWe NOCTOAHCTBA 3TOro COCTaBa A/1A
[emoHcTpauun. OnpegeneHune cogepaHua KMCopoaa B
340poBbA
BO34yxe
22 Kuncnopoa Kucnopog. O30H. NonyyeHune kucnopoga. CobmnpaHue u Xapakmepu3o08ame 030H, KaK ajf0TPONHyd MogudUKaLLMIo

pacno3HaBaHMe KMCAopoaa. XMMUYecKne CBOMCTBa
KMCNOpOoAa: B3aMMOAENCTBME C MeTaNlaMK, HEMETaANaMu
M CNOXKHbIMM BelecTBaMu. NMpMMeHeHMe KUC0POoAa.

KpyroBopoT Knucnopogaa B npupoae.

OemoHcTpaumun. MNonyyeHne KMCA0Poaa pas3ioKeHnem
nepmaHraHaTta Kaama 1 nepokcmaa sogopoaa. CobupaHue
KMCNOPOAa METOAOM BbITECHEHWA BO34yXa U BOAbI.

PacnosHaBaHue Kucaopoaa. I'opeHme MarHua, enesa,

Kncnopoaa.

Onucesisames ¢M3M‘-IECKME N XMMUYECKNE CBOICTBA, nonyyeHune 1

npumeHeHune Knucnopoaa C MCNo21b30BaHNEM PpyCcCKoro

(poaHOro) A3bika 1 A3bIKa XMMUW.

YecmaHasnusame NMPUYNHHO-CNeaCTBEHHbIE cBA3N mexagy

¢M3VI‘-IECKVIMM CBOMCTBaMM Kucaopoga wu cnocobamm ero

cobupaHus.




yrns, cepbl n pocdopa B KUCAOpPOAE.

lposodums W HabAOAMb XUMUYECKMI 3IKCNEPUMEHT MO
nonydyeHuto, CoBMPaHMIO WM pacno3HaBaHWUIO  KUcaopoda
c cobnofeHnem npaBua TEXHUKM BesonacHocTu. Onuceieame

XUMUYECKUNIA IKCNEPUMEHT

23

lpakmuyecKkasa

paboma 4

MonyyeHune, cobupaHne 1 pacno3HaBaHWE KUCI0POaa

Pabomame C NabopaTopHbIM obopyaoBaHMem u
HarpeBaTeNbHbIMX MpMbopamM B COOTBETCTBMM C NpaBUAaAMMU

TexXHWKu besonacHocCTy.

BbinoaHAmMe npoctenwme npnémbl obpalleHuns c 1abopaTopHbIM
obopypoBaHMem: cobupatb npubop AAA NOAYYEHMA [a308,
NPOBepATb ero repMeTUYHOCTb M UCMOAb30BaTb AN MOJyYeHus

Kuciopoaa.

CO6Umeb Kncnopoa metogom BblTeCHEHMA BO34yXa WU

pacriosHaeameo KUCﬂOpOd.

Habnwdame 3a CBOWCTBAMM  BELLECTB U ABJIEHUAMMU,

npouncxogawimmm C selecreamm.

Onucsieames XMMUYECKUI IKCNEPMMEHT C NOMOLWbIO pPYyCCKOro

(pogHoro) A3biKa M A3bIKa XMMUMN.

Cocmaename  OTYET Mo pesyabTatam nposegéHHoro




3KcnepumeHTa

24 OKcuabl OKcuabl. HasBaHus okengos. CocTtaBieHne popmyn Bbi@es1Amb CcyLecTBEHHbIE MPU3HAKM OKCMA0B.
OKCMAOB NO MX Ha3BaHWAM. peacTaBUTENIN OKCUAOB:
Jasams Ha3BaHWA OKCUA0B MO UX popmynam.
BOAA, YINEKUC/bIN ra3, HeraléHana U3BecTb.
Cocmassiamb GopMy bl OKCUAO0B MO UX Ha3BaAHUAM.
DAemoHcTpauunn. Konnekums okcMaos.
Xapakmepu3osams TakMX NpeacTaBuTeiei OKCUAOB, Kak BOAa,
NabopaTtopHble onbIT. 12. NlOMyTHEHME U3BECTKOBOM
YFNEKUCAbIN a3 1 HerawéHas U3BecTb
BOAbI MPY MPONYCKaHNW YIIEKUCAOro rasa
25 Boaopos, Bogopoa B npupoae. Pusnyeckne n XuMmmnyeckne CBOMCTBa | Xapakmepuzosams  COCTaB  MOJIEKY/bl,  ¢U3NYeckne

BOOOpPOAa, Ero nonyvyeHme n npumMmeHeHme.

DemoHcTpauuu. MonyyeHune, cobmpaHue u
pacnosHaBaHMe Bogopoaa. fopeHne BoA0pOAA.

B3saumogeiicteue Bogopoaa c okengom meau(ll).

NabopaTtopHblie onbiT. 13. MNoayyeHne Bogopoaa Npu

B3aMMOENCTBUM LIMHKA C CONAHOM KUCNOTOM

XMMUYECKME CBOWMCTBA, noayyeHue n npnmeHeHne sogopoaa.

YemaHasnusame NPUYNHHO-CNeaACTBEHHbIE cBA3N mexagy
¢M3MH€CKMMM cBOMCTBaMM U cnocobamm CO6MpaHVIF| BOOOpPOAa,
mexagy XUMUNYECKNMU CBOMCTBAMMU BOOOpPOAa n ero

npuMeHeHneMm.

lposodums W HabAOAMb XUMUYECKMI 3IKCNEPUMEHT MO
MONyYeHUtO, COBMPaAHUIO M PaCcMo3HaBaHMIO BOAOPOAA C
cobnogeHeM NpaBuUA TexHUKM besonacHoctu. Onuceieame

XUMUYECKNIA IKCNEPUMEHT




26 Mpakmuyeckasn MonyyeHue, cobupaHMe 1 pacnosHaBaHWe BOAOPOAA Pabomame c nabopaTopHbIM obopynoBaHuem n
paboma 5 HarpeBaTeNbHbIMM MPMBOpPaMK B COOTBETCTBMM C NpaBUIaMu

TeXHUKM B6esonacHocTy.
BbinoaHAmMe npoctenwme npnémbl obpalleHns c 1abopaTtopHbIM
obopygoBaHnem: cobupatb nNpubop Aas8 MNOJYYEeHUA T[a3os.,
NpoBepPATb €r0 repPMeTUYHOCTb U UCNOAb30BaTb A1A MONyYeHUA
BOZOpPOAA.
Cobupams BOAOPOA METOLOM  BbITECHEHWA BO3AyXa M
pacno3Hasame 8000p0O0.
Habawdame 3a CBOMCTBAaMM  BELWECTB WU ABAEHUAMM,
NPOUCXOAAWMMM C BELL,ECTBAMMU.
Onucsi8amb XMMWUYECKUIA IKCNEPUMEHT C MOMOLLbBIO PYCCKOro
(pogHoro) A3bika M A3bIKa XMMUMN.
Cocmaename  OTYET Mo pesyabTatam nposegéHHOro
3KCnepuMmeHTa

27 Kucnotsl Kucnotbl, nx coctas 1 nx kKnaccuoukauma. MHamMKatopsl. AHQAU3UPOBAMb COCTAB KMC/OT.

Taﬁnmu,a PacTBOPUMOCTH. CepHaﬂ N CONAHAA KNCNOTbl, NX

CBOMCTBa U npumeHeHwue.

Pacno3Hasamb KUCAOTbI C MOMOLLLbIO MHOWKATOPOB.




AemoHcTpauun. Konnekuma MUHepanbHbIX KUCAOT.
MpaBuno pasbaBneHUs cepont KNcnoTbl. JlabopaTopHbie
onbIT. 14. Pacno3HasaHWe KUCNAOT C MOMOLLbIO

MHOWKATOPOB

Xapakmepuzoeameo npeacrasuTene KMCNOT: CEepHyHo

N CONAHYIO.

Onpedenamb PacTBOPUMOCTb COEAMHEHUIM C NOMOLLbIO TabnLbl

PacTBOPUMOCTHU.

YcmaHasausame NMPUYNHHO-CNeaACTBEHHbIE cBA3N mexagy
CBOMCTBAMM cepHoﬁ M CONAHOW KUCNoT M obnactamm ux

npumeHeHuA.

Oco3Hasamb HeobXxogMMOCTb COBAOAEHUA MNPaBUA TEXHWUKM

6esonacHocTH npu pa60Te C KUCNnoTamm

28

Conmn

Conun, Ux cocTaB M Ha3BaHWUA. PacTBOPUMOCTb CoNelt B
BoAe. MpeacTaBUTeNN CONEN: XN0PUA, HAaTPUA, KapboHaT

Kanbuma, docdat Kanbuma.

[DemoHcTpauumn. Konnekuus conen. Tabanua

PacTBOPUMOCTU OCHOBaHMWM, KUCNOT U CONEN B Boge

Xapakmepu3o08ame CONN KaK MPOAYKTbI 3amMelLLL.eHna BO4OPOAa B

KUCNOoTe Ha meTanna.

3anucsigeams Gopmynbl CoNei NO BaE€HTHOCTH.

Haseieame conun no ¢opmynam.

Ucnons3osame Ta6nmu,y PacCTBOPUMOCTUN AONA XaPAKTEPUCTUKU

CBOWCTB cone.

lposodume pacuyétbl no Gopmynam conem




29—30

Konunuectso BewecTsa

Yucno Asoragpo. KonumyectBo Bewectsa. Monb.
MonsapHaa Macca. KpaTHble eguHWUUbl  M3MepeHUus
KO/IMYecTBa BeWeEeCcTBa — MWIJIMMO/JIb WU KWUAOMO/b,

MUNTNMONAPHAA U KWTOMOIAPHAA MaccCbl BelleCTBa.

PacuéTtbl Cc wncnonb3oBaHMEM MNOHATUM  «KOAMYECTBO

BELLEeCTBa», KMOIAPHAA Macca», «4ncio ABoragpo».

AemoHcTpauun. HEKOTOpre MeTannbl, HemeTaa/lbl U

coeaMHEHUA C KOMYECTBOM BeLLecTBa, paBHbiM 1 Mosib

O6bACHAMb NOHATUA «KONNYECTBO Belw,ecrtBa», «KMOJIb», «K4UCNO

ABoOragpo», «MonApHaa macca».

Pewamb 3afay4M C MCNO/JIb30BaHMEM MOHATUN «KOJINMYECTBO

BellecTBay, «MOAAPHaA Macca», «41cao Asoragpo

31

MonspHbIN 06BEM

rasos

3akoH Asoragpo. MonapHbii 06bem ra3oobpasHbix
Bewects. OTHOCUTENbHAsA MNOTHOCTb rasa MO Apyromy

rasy.

KpaTHble eauHUUbl U3MepeHua — MM!'I/'IMMOJ'IFlprIﬁ n

KMNOMOANAPHBIN 06BbeMbI FA3006pa3HbIX BELLLECTB.

Pacuyétbl c wucrnonb3oBaHUEM MOHATUA  KKOAMYECTBO
BELLECTBAY, «MOASAPHAA Macca», «MOJIAPHbIN O6BEM

rasos», «4ncno ABorap,po».

DemoHcTpaummn. Moaenb MmonsapHoro o6bEma rasos

Ob6bACHAMb NOHATUA KMONAPHBIN 06BEM ra3oB», KHOPMasbHbIE

ycnosua»,

Pewams 3ajaunm C WCNOMb30BaHMEM MOHATUIN «KOJIMYECTBO
BelecTBa», «MOAAPHAA Macca», «MOMAPHbLIN O6bEM rasosy,

«yucno Asoragpo»




32—33 | Pacuétbl no Pacuétbl € MCNoNb30oBaHMEM MOHATUM  KKONMYECTBO Xapakmepu308amb KOANYECTBEHHYIO CTOPOHY XUMUYECKUX
XMMUYECKUM BELLeCTBa», «MONAPHAA Macca», «MOJAPHbIA 0O0bEM | 0OBEKTOB M NPOLLECCOB.
ypaBHEHUAM rasos», «4ncno Asoragpo»
Pewams 3apayn C MUCNONb30BAaHMEM MOHATUA KKOJMYECTBO
BELWLECTBa», «MOJIAPHAA Macca», «MOJIAPHbIA OOBEM rasosy,
«4yucno Asoragpo»
34 Bopa. OcHoBaHusA rppocdepa. Kpyrosopot Boapl B npupoge. Pusmndveckne n | O6bACHAMb NOHATUSA KOCHOBAHUAY, KLWENOUM», KKAYeCcTBEHHas

Xmmmnyeckume CBOICTBA BOAbl: B3aMMOAEﬁCTBME C

OKCHAaMMU.

OcHoBaHWMA, MX cocTaB. PacTBOpUMOCTb OCHOBaHWIN B BOAE.
MN3meHeHWe OKpacKM MHAMKATOPOB B LUENOYHOW cpefe.
MpeacraBuTenn Wenoyen: rmMApPoOKCUAbl HATPUA, Kanua m

KanbLuA.

DemoHcTpaumn. Konnekuma ocHoBaHuii. JlTabopaTopHbIit

onbIT. 15. U3meHeHne OKpPacKM MHANKATOPOB B LLE/I04HOM

cpeae

peakuma», KMHOMKATOPY.

Knaccuguyuposame OCHOBaHWA MO PACTBOPUMOCTM B BOZE.
Onpedenams no ¢opmyne NPUHAANENKHOCTb HEOPraHUYeCcKmx

BellecCTB K K/1accy OCHOBaHMUN.

Xapakmepu3osame CBOWCTBA OTAENbHbIX I'Ipe,EI,CTaBVITEI'IEﬁ

OCHOBaHMUM.

Ucnone3oeames Tabnuuy pacTBOPUMOCTM [ANA ONpeseneHus

PacTBOPUMOCTU OCHOBaHUM




35 PactBopbl. MaccoBas | PacTBopuTenb U pacTBOpEHHOe BelwecTBO. PactBopbl. | O6bACHAMbL  MNOHATMA  «MaccoBas  [0SA  PAcTBOPEHHOro
aona pactBopéHHoro | PactBopeHue. [ugpatbl. ConbBatbl. MaccoBaa [o0nA | BelecTsa».
BeLLecTsa pPacTBOpPEHHOro BewecTBa. PacyeTbl, cBA3aHHble C
YcmaHasaueame aHanormm ¢ o6bEMHOM A0/eN KOMMOHEHTOB
NCNo/Ib30BaHMEM NOHATUA «MaccoBas aons
rasoBow cmecu.
PaCcTBOPEHHOIO BELLECTBAY.
Pewams 3agauyn C UCNOJSIb30BAaHMEM MOHATUI «MaccoBas A0NA
NabopaTtopHbiit onbIT. 16. O3HaKoM/IeHMe ¢ NpenapaTamu
3/leMeHTa B BeLLeCTBe», «MaccoBas [0S pPacTBOPEHHOrO
OOMAWHENA WAM  LWKONbHOM anTeykm — pacTBOpamu
BeLlLecTBay, «06bEMHanA 4014 ra3006pa3HOro BelecTsa»
nepokcnaga BOAOPOAa, CAMPTOBOM HACTOMKM Mopa U
amMmMMaKa.
36 lMpakmuyeckas MpurotoBneHMe pacTBopa 3afaHHOM MaccoBoi gonei | Pabomame c NlabopaTopHbIM obopyaoBaHnem n
paboma 6 pPacTBOPEHHOrO BeLLLEeCTBa HarpeBaTe/ibHbIMM Npubopamm B COOTBETCTBUM C MpaBUIAMM

TEXHWKM 6e30nacHOCTU.

BbInosaHAmMe npocterwne npuémbl obpalleHmns ¢ 1abopaTopHbim

060pyA0BaHNEM: C MEPHBIM LIUAVHAPOM, C BECAMMU.

Habawdame 3a CBOMCTBAaMM  BELWECTB WU ABAEHUAMM,

npouncxogawimmm C Belecteamu.

Onucbieame 3KCMEPUMEHT C MOMOLLbIO PYCCKOro (poAHoro)

A3blKa N A3blKa XUMUWN.

Cocmasname OTYETHI no pe3ysbTatam ﬂpOBeAéHHOFO




3KCnepumeHTa.

Ffomosums pacTBOpbl C oOnNpeaeséHHON MaccoBOM Aonen

pacTBo péH HOro BellecTBa

- HomawiHuli BblpalLMBaHNe KPUCTANI0B allOMOKANNEBBIX KBACLOB UK | BbinosaHAams 6e3onacHble B 4OMALHMX YCA0BUAX
aKcnepumeHm MeAHOro Kynopoca 3KCNEePUMEHTbI, NPOBOAUTL HabloAeHNA 33 POCTOM
KpWCTannos.

Ochopmaame O0TYET 0 NpogenaHHoM paboTe ¢ UCNoIb30BaHMEM

PYCCKOro A3blKa U A3blKa XUMUN.

37

0606LLeHNe 1 CUCTEMATU3ALMA 3HAHUI N0 Teme «BaXkHellne NpeacTaBUTeNn HeopraHMYecknx selects. KomyectseHHble OTHOLEHUA B XMMUIN»

38

KOHmpOﬂbHGﬂ pa6oma no teme «BakHelwwne npeacraBsuTesIM HEOpPraHMYEeCKUX BeLecCTs. KonnyectseHHble OTHOLWEHUA B XUMUN»

OCHOBHbI€e KNaccbl HEOPraHUYeCcKUx coeguHeHuii (10 u)




39 Okcnabl, nx ObobuieHne cBegeHUt 06 okcmaax, Ux Knaccuduraumm, | O6BACHAMb NoHATUA «Hecosieobpasytowme OKCUAbI»,
Knaccuduraums Ha3BaHMAX K cBoicTBax. CNnocobbl NONyYeHUA OKCUAO0B «coneobpasyouime oKcuabl», «OCHOBHbIe OKCUAbI»,
XUMUYECcKue u KUC/IOTHbIE OKCUAbI».

. NabopaTtopHble onbiTbl. 17. B3aumopaeicTenme oKcuaa
cBOWCTBA
Kanbuma c Boaok. 18. MomyTHeHWe U3BECTKOBOM BOAbI Xapakmepu3zosame oblwme XMMUYECKNE CBOWMCTBa
coneobpasyoumx  OKCUAOB  (KUCAOTHbIX W OCHOBHbIX).
Cocmasname ypaBHEHWA pPeakuuit C  ydyacTMem OKCUAOB.
Habnwodamb W onucsisams pPeakumm C yd4acTMemM OKCUAOB C
NMOMOLLLbIO PYCCKOTO (POAHOr0) A3bIKA U A3bIKA XUMUM.
lposodums oOnNbITbl, NOATBEPMKAAOLIME XMMMUYECKME CBOMCTBA
OKCMA0B € cobntogeHnem npaBua TeEXHUKN 6e3onacHoCTH
40 OcHoBaHusA, nx OcHOBaHUA, UX KnaccuduKauma, HasBaHMA U cBOWCTBA. | CocmMasanamb ypaBHEHMA peakLmid C yyacTuem OCHOBaHMUIA.

Knaccudukauma
N XMMUYECKUNe

CBOMCTBA

Bsammop,eﬁcmme C KUCNOTaMU, KUCNOTHbIMU OKCUOAMUN U

conamu. PasnoxeHue HEepPacTBOPUMDbIX OCHOBaHUN.

Cnocobbl NoNyYeHUa OCHOBaHWIA.

JNabopaTtopHble onbiTbl. 19. Peakuna HenTpanusaumm. 20.
MonyyeHue ruapokcuaa megu(ll) n ero Bsaumopelictemne c
Kucnotoir. 21. PasnoxkeHue ruapokenga meau(ll) npu

HarpesaHuu

Habawdams wn onucsieame peakunn C y4actmem OCHOBaHWI C

MOMOLLLbIO PYCCKOTO (POAHOr0) A3bIKa U A3bIKa XMMUMN.

Mposodumb ONbITbl, NOATBEPNKAAIOLLME XMMUYECKME CBOMCTBA

OCHOBaHUN, C CO6I1IO,CI,eHV|eM npasun TEXHUKU 6e3onacHoCTH




41—42 | Kucnotsl, nx Kucnotel, ux KnaccuouKkaums U HaseaHuA. O6wme | Xapakmepu3zosambe obLmMe XMMUYECKME CBOMCTBA KMCIOT
Knaccuduraums XMMMYECKME CBOMCTBA KUCNOT. B3aumogeiicTeme KMCNoT ¢
CocmasnAame ypaBHEHUSA pPeakuuit C  y4yacTMem  KUCAOT.
N XMMUYECKme METaNNlaMN.  DNEeKTPOXMMUYECKUI  psaf,  HanpsKeHWuH
Habawdame W onucelsams peakumm C y4yacTUem KUC/IoT
CBOWCTBA MeTannoB. B3auMmopgencTBMe KUCAOT € OKcMZamu
C NMOMOLLbIO PYCCKOro (PoAHOro) A3blKa U A3blKa XMMUM.
MeTannoB. B3anmopeicTeBne KUCNOT C OCHOBAaHUAMM —
peakuus HeWTpanusauuu. BsaumopenctsmMe KucnoT c | [lposodums ONbiTbl, NOATBEPNKAAOLME XMMUYECKME CBOWMCTBA
conAamu. MonyyeHue 6€eCKNCNOPOAHbIX M | KUCNoT, c cobatogeHmem npaBu TEXHUKK Be3onacHoCcTH
KMCNOPOACOAEPHKALLUX KUCNOT.
NabopaTtopHble onbiTbl. 22. B3anmoaencresme KUCnoT C
meTannamu. 23. B3aumoaencreme KMCsioT C CONIAMM
43—44 | Conum, nx Conu, mx KnaccuduKauma v cBoicTBa. PactBOpMMOCTb | Pa3inMyatb NOHATMA  «CpPegHUE  COMMU», KKUCAble  COMN»,
Knaccudpurauma coneit B Boge. B3aumopelicTBue conelt C KUCNOTaMM | KOCHOBHbIE CONUY.
U XMMUYECKne W Wwesodyamn. B3aumopgencrsme conem € MeTannamu,
XapaKTepu3oBaTb 06LME XMMUYECKNE CBOMCTBA CONEN.
CBOWCTBA 0COBEHHOCTM 3TUX peakuuii. B3ammopgelictBue conei
C coNnAMMU. Cocmasname ypaBHEHUs peaKkuMid C  yyacTMem COJ/ei.
Habawdams w onucbieames peakuum C yyvacTuem Cconen ¢
NabopaTtopHble onbiTbl. 24. O3HaKOMAEHWE C KON/IeKLUEN
NMOMOLLbIO PYCCKOTO (POAHOr0) A3biKa U A3bIKa XMMUM.
conen. 25. Bsaumopeictenme cynbdata meau(ll) c
enesom. 26. Bsaumogaencreme coneit ¢ conamm Mposodume onbiTbl, NOATBEPKAAIOLME XMMUYECKME CBOMCTBA
conemn, c cobaogeHmem npaBua TeEXHUKKN 6e3onacHoCTH
45 leHeTMyeckaa  cBA3b | FeHeTUYECKME pAdbl MeTanna U HemeTanna. FeHeTMYecKasa | Xapakmepu3o08ameo NOHATUE KTEHETUYECKUI paa».




mexay K/lacCamm | CBA3b MeXKAY KNnacCaMn HEOPraHMYECKUX BELLLECTB. Unnrocmpuposames reHETUYECKYHO CBA3b MEXAY BELLeCTBaMU:
HEeopraHMYeCcKnx NPOCTOEe BELECTBO — OKCUA — IMAPOKCUA — COJib.
NabopaTtopHble onbiTbl. 27. leHeTU4yeckaa CcBA3b Ha
coeanHEeHnM
NnpMMepe cCoeguHeHUn meam 3anuceisame YpaBHEHMA peakuun, COOTBETCTBYIOLMX
nocneaoBaTeNbHOCTM (Lenoyke) NpeBpaLLeHnii HeopraHNYeCcKUxX
BELLECTB Pa3/IMYHbIX KNaccoB
46 lpakmuyecKas PelwweHne akcnepumeHTanbHbIX 3a4a4 no Teme «OCHOBHble | YMemb  obpawartecd ¢ nabopaTtopHbiM  060pyA0BaHUEM
paboma 7 KN1laCCbl HEOPTraHNUYECKNX COeAMHEHWNIA» W HarpesaTe/ibHbIMK NMpPMbopaMn B COOTBETCTBUM C NpaBuaamm
TEXHWKM 6e30nacHOCTU.
Pacrio3Hasame HEKOTOPbIE AHMOHbI U KaTUOHBI.
Habaodame CBOMCTBA 3/1EKTPOAUTOB U MPOUCXOAALMNX C HUMMU
ABNEHUN.
Habadame v onucbieams peakuum € y4acTMeM 3/1EKTPOJINTOB C
NMOMOLLLbIO PYCCKOTO (POAHOTO) A3bIKa U A3bIKa XMMUM.
®dopmynuposamb BbIBOAbI MO pe3ysbTaTamM MPOBEAEHHOIO
3KCnepumeHTa
47 0O606LeHMe U cucTeMaTM3aLumMaA 3HaHUI No Teme « OCHOBHbIE KNacCbl HEOPTraHNYECKUX COeANHEHWNI»




48

KoHTposibHas paboTa no Teme « OCHOBHbIE KNacCbl HEOPraHUYECKUX COeAUHEHNN»

MNepuopguuecKknii 3aKoH U NnepruoguyecKan cuctema Xmumudeckux anemeHnTos [l. U. MeHgeneesa. CtpoeHue atoma (8 u)

49

EctecTBeHHble
cemelicTea
XUMUYECKNX
3/1eMEHTOB.

AmdoTepHOCTb

EcTecTBeHHble  ceMelcTBa  XMMWYECKUX  31EeMEHTOB:
WEeNoYHbIe M LLe0YHO3EeMENbHbIE METaN/bl, TFanoreHsbl,
WHepTHble (6naropogHble)  rassbl. AMmdoTepHOCTb.

AmooTepHbIe OKcUAbl U TMAPOoKcuabl. KoMnaeKcHble conu.

NabopaTtopHble onbiTbl. 28. lonyyeHne amdoTepHOro

rmapoKkcnaa n nccnegosaHume ero CBOWCTB

Ob6bACHAMb NpPU3HaKKW, MNO3BOMAKOWME OOBEANHATb TpPynnbl

XMMUYECKUX 91€MEHTOB B €CTECTBEHHbIE CEMECTBA.

Packpbieamb XMMMYECKUI CMbICA  (3TUMONOTUIO) Ha3BaHWIA

eCTeCTBEHHbIX CEMENCTB.

Ap2yMeHmuposams OTHOCUTENbHOCTb Ha3BaHWA «UHEpPTHbIe

rasbi».

Ob6bAacHAMS, noHsaTne «amooTepHble coeguHeHUA».
Habawdame w onuceleams peakuuMuM Mexay BeliecTBamu

C MOMOLLLbIO PYCCKOTO (POAHOrO) A3blKa M A3bIKA XUMUMN.

Xapakmepu3zosame [OBOMNCTBEHHbIN XapakTep CBOWCTB

amdoTepHbIX OKCUAOB U TMAPOKCUAOB.

Hposodumb OonbITbl NO MNONYy4YEHUO WU NoATBEPXAEHUIO
XUMUYECKMX CBOMCTB aMd)OTeprIX OKCMaos n rMmapoxkcmngos C

CO6J1PO,EI,€HVIEM npasua TEXHUKU 6e3sonacHoCTH




50 OTKpbITHE OTtkpbiTne . N. MeHpeneeBbiM NEPUOANYECKOTO 3aKOHA U | Pa3au4ame eCTeCTBEHHYIO U MCKYCCTBEHHYIO KaaccuduKkaumu.
nepmMoam4ecKoro COo3ZaHue UM NepuoaMyYeckon CUCTEMbI XMMUYECKUX
Ob6bAcHAMbL,  NOYEeMYy  MEpPUOAMYECKMIA  3aKOH  OTHOCAT
3aKkoHa 4. W. 3/1€MEHTOB.
K ecTecTBeHHOM KnaccuduKkaumnu.
MeHaeneesbim
AemoHcTpauumu. PasnunyHble dopmbl Tabnuu,
Modenuposames  XUMMYECKME  3aKOHOMEPHOCTM, BblAensas
nepuvogmyeckon cuctembl. MogenmpoBaHue NOCTPOEHMUA
CYLLECTBEHHbIE XapPaKTEPUCTUKN OOBEKTA W MPeAcTaBnAs UX B
nepuogmyeckon cuctembl . N. MeHgeneesa
NPOCTPAHCTBEHHO-TPAPUUECKOM MM 3HAKOBO-CMMBOIMYECKOM
dopme
51 OcHoBHble cBeaeHUs 0 | ATOMbl  Kak  $OpmMa  CYL,ECTBOBAHUA  XMMMUYECKMX 0Ob6bACHAMb, Y4TO TAKOE MPOTOH», KHEUTPOH», KIJEKTPOHY,

CTpOEHNN aTOMOB

anemeHToB. OCHOBHble CBefeHMA O CTPOeHWU aTOMOB.
JoKasaTtenbcTBa CNOXKHOCTUM CTPOEHMA aTomoB. OnbiTbl

Pesepdopaa. NnaHeTapHaa Moaenb CTPOEHMA aToma.

CocTtaB aTOMHbIX AOep: NPOTOHDLI, HEﬁTpOHbI. Maccosoe

4yncno. COBpEMeHHOG onpeaeneHune NOHATUA

«KXMMUYECKUI anemeHT». OTHOCUTE/IbHaA aTOMHas macca.
B3sammocsasb MOHATUN

«MNPOTOHY, KHEWUTPOHY,

«OTHOCUTENNbHAA aTOMHaA Macca».

AemoHcTpaumun. Mogenm aTomoB XMMUYECKMX

3/1EMEHTOB

KXMMUYECKNI 3NeMEHT», K MaCcCOBOM YNCNOY.

Onucslieame CTpoeHue aapa atoma ncnonb3sysa
nepuoauyeckyto CUCTeMY XMMMUYeCKux 3nemeHtos [. W.
MeHgeneesa.

Monyyame  uHGOPMAUMIO MO  XMMWUM U3 PA3INYHbBIX

MCTOYHUKOB, aHas1u3uposams eé




52 CrpoeHue MuKpomup. INekTpoHbl. CTpoeHue 3HepreTuyecknx | OB6BACHAMb NoHATME «3NEKTPOHHbIN cnony, nam
3NEeKTPOHHbIX YPOBHEW aTOMOB XMMUYECKUX 3neMeHToB 1—20. MoHATUE | «IHEPreTUYECKMIA YPOBEHbY.
obonoyek aTomos 0 3aBEpPLUEHHOM 3/1EKTPOHHOM C/0e.
Cocmaensames  CXembl  pacnpegeneHua  31eKTPOHOB MO
3NEKTPOHHbIM CNOSIM B SNEKTPOHHOMN 060104Ke
53 MNepunopgunyeckas MU3oTonbl. dursmyeckui cMbICN CUMBONIMKN | Packpblieamb  GU3MYECKMA  CMbICA  NOPAAKOBOIO  HOMepa
CUCTEMA XMMUYECKUX nepuogmyeckon cuctembl. CoBpemeHHaa GOpPMYyINPOBKA | XMMMUUYECKOTO 3/IEMEHTA, HOMepa NepmMoaa U Homepa rpynnsbi.
anemenToB . N. nepuoauyeckoro 3aKoHa. M3meHeHWs CBOICTB 3/IEMEHTOB
Ob6bACHAMb 3aKOHOMEPHOCTU U3MEHEHUA METAN/IMYECKUX W
MeHpeneesa B nepuogax W rpynnax Kak ¢yHKUMA  CTpOeHusA
HEMETa/I/INYECKMX CBOMUCTB XMUMWMYECKUX ISNEMEHTOB U WX
3NEKTPOHHbIX 060/104EK AaTOMOB.
COeANHEHUN B Nepuoaax v rpynnax
54—55 | XapaKrepuctuka XapaKTepucTMKa  dnemeHTa-meTanna U dnemeHTa- | XapaKkmepu3osams XUMUYecKkue snemeHTbl 1—3 nepnogos no
afiemeHTa HeMeTa/1a Mo MX NOJIOKEHUIO B NEPUOAUYECKON CUCTEME | UX TMOJIOKEHUIO B MEPUOANYECKOM CUCTEME  XMMUYECKUX
Mo ero rnoIoXKeHunto Xumunyeckux anemenTos . N. MeHgeneesa. anemenToB [. N. MeHgeneesa.
B NepUoanNYecKol
OemoHcTpaumn. Mogenn atomoB 3nemeHToB 1—3 | ApeymeHmuposams  CBOMCTBA OKCMOOB W TMAPOKCMAOB
cucteme
nepnuoaos MeTannoB N HEMETa/I0B NOCPeACTBOM YPAaBHEHMNN peaKku i
56 3HauyeHue CoobueHuns yyalmxca o} XU3HNY, Hay4yHoW | Onpedename UCTOYHUKN XUMUYECKOWM MHbOPpMaL UK.
nepuoamMyecKoro n obwecTBeHHoM geaTenbHoctn 4. U. MeHaeneesa
Monyyams  HeobXxogouMyto  WMHPOPMALMIO M3 Pas3SUYHbIX
3aKOoHa
WUCTOYHUKOB, aHaAu3uposamMb eé, oopmname
N NepuoamYecKoi
MHGOPMAUMOHHBIN  NPOAYKT, rpe3eHMo8ams €ro, 8ecmu




CNCTEMbBI XUMUYECKNX
3/1EMEHTOB

A. N. MeHngeneesa

HAay4YHYHO OWUCKYCCUIKO, omcmauseamsb CBOKO TOYKY 3peHUNA UIU

KoppeKmuposamso eé

Xumunueckan cBAsb. OKUCANTENIbHO-BOCCTAHOBUTE/IbHbIE peaKuum (8 u)

57 MoHHasa xmmmnyeckas MoHHas xuMmuyeckas cBA3b. MoOHbI, 06pasoBaHHble | O6BACHAMb, YTO TAKOE NOHHAA CBA3b, MOHbI.
CBA3b aTomMamu MeTannoB U HemeTannos. Cxembl obpasoBaHus
Xapakmepu3zosamb mexaHM3m 06pa3oBaHMA MOHHOM CBA3U.
MOHHOW CBA3U ANA OUHApHbIX coeauHeHui. WoHHasA
KpUCTananyeckas pewéTtka wu  ¢usmnyeckne ceolctBa | Cocmaesnames cxembl 06pa3oBaHNSA MOHHOM CBA3M.
BELLECTB C 3TUM TUMNOM peLETKN. NoHATUE 0 PopMybHOM
Ucnonb3oeamb 3HAKOBOE MOAENMPOBAHME.
eauHuLe BeLwecTsa.
Onpedenams TUM XMMUYECKOM CBA3K No hopmMmyne BeLecTsa.
DemoHcTpauun. BugeodparmeHTbl U cnangbl «MoHHas
XMMMUeckas cBAsb». Konnekuus Bewect8 € WMOHHOM | [pusodumb Npumepbl BELLECTB C MOHHOW CBA3bIO.
XMMUYECKOM €BA3bID. MOAENN MOHHbBIX KPUCTANINYECKUX
YcmaHasnueame  MPUUYUMHHO-CNEACTBEHHbIE  CBA3M  MeXay
peLwéToK
COCTaBOM BewecTBa WM BUAOM XMMUYECKOM CBA3U, MeXKay
WOHHOW CBA3bID W KPUCTAZIMYECKMM CTPOEHMEM BeLLEecTBa,
MeXAYy KPUCTANNMYEeCKMM  CTpOeHMemM BelectBa W ero
dU3nYeCcKMMM CBOMCTBAMM
58 KoBaneHTHan KoBaneHTHasa XUMMYyecKas CBA3b. INEeKTPOHHble | O6BACHAMb NOHATUA KKOBANIEHTHAA CBA3bY», «BA/IEHTHOCTbY.
XMMMYECKan CBA3b W CTPYKTYpHble dopmynbl. BaneHTHocTb. KoBaneHTHas

HenonApHaa CBA3b. Cxembl o6pa3OBava KOBa/NIEHTHOM

Cocmasname cxemol O6pa3OBaHMﬂ KOBa/JIeHTHOM HEI'IOI'IFIpHOI‘/JI




CBA3KM B OMHapHbIX coeaMHeHusx. MonekynspHas
M aTOMHas KpUCTaZMYeckue pewweéTkn, W CBOWMCTBA
BeLLeCcTB C 3TUM TUMNOM PELUETOK.

AemoHcTpauumu. BuaeodparmeHThbl n cnanabl

«KoBaneHTHaA xmMmuyeckasa csBasb». Konnekumsa sewects

MONIERYNIAPHOro n aTOMHOTIo CTpoO€eHuA. Mogpenu

MONIEKYNIAPHbLIX N aTOMHbIX KPUCTaIJINYECKNX peLLIéTOK

XMMUYECKOM CBA3MU.

Ucnons3oeames 3HaKOBOE MoAaenmn poBaHUe.

Onpedenames TUN XMMUYECKOM CBA3M NO GopMmyne BellecTsa.

Hpueodumb npmumepbl BeWEeCTB C KOBA/IEHTHOW CBA3bIO.

YcmaHasnusame NpUUYNHHO-CNEACTBEHHbIE CBA3U MeXay
COCTaBOM BeLLECTBA N BUOOM XMMUYECKOM CBA3M, mexagy
KOBAJIEHTHOW CBA3bIO U KpUCTannnvyeCKknMm CtpoeHmem BellectBea,
mexgy KpuctaninyeCkmm CtpoeHmnem BelecTtsa n ero

dU3NYECKMMM CBOMCTBAMM

59

KoBaneHTHaAn
HenonApHas
M nonAapHas

XMU4YeCKana CBA3b

INeKTPoOoTPMLATENBHOCTb. PAf 31EKTPOOTPULATENBHOCTH.
KoBaneHTHasA HenonApHaAa N NnonAapHaa XummnyecKana CBA3b.
Ounonb. Cxembl 06pa3oBaHMA KOBAJIEHTHOM NOAAPHOM
CBA3KN B BUHAPHbIX coeguHeHuax. MonekynspHas u
aTOMHaA KpUCTaN/IMYecKme peLléTkr, U CBOMCTBA BELLEeCTB

C3TUM TUNOM peLUéTOK.

OemoHcTpauun. Mogenm MONEKYAAPHbIX W aTOMHbIX

KpuUctannnyeckmx DELIJéTOK

ObbAcHAMbL  MOHATUA  «KOBAJIEHTHAs  MOJIAPHAA  CBA3bY,

«INEKTPOOTPULATENBHOCTb», KBO3rOHKa», U1 «cy6nmmau,mn».

Cocmasname  cxembl 06pa3OBaHMﬂ KOBaJIEHTHOM I'IO!'IFIpHOVI

XUMUYECKO CBA3MU.
Mcnonb308ames 3HaKOBOE MOAENNPOBaHME.
o0bpasoBaHUA  MNOAAPHOM

XapaKmepu3oeamb MEXaHNU3M

KOBaNEHTHOW CBA3M.

Onpedesnames TUN XMMUYECKOW CBA3M Mo GOpMye BELLECTBA.

Mpusodums nNpuMepbl BELLECTB C KOBa/JIEHTHON MO/APHOMN




CBA3blO.

YcmaHaenueamb  NPUYMHHO-CNEACTBEHHbIE  CBA3M  MeXay
COCTaBOM BeLWEeCTBa M BUAOM XWMUYECKOM CBA3U, MeXKAay
KOBaANEHTHOM CBA3bIO U KPUCTAI/IMYECKMM CTPOEHNEM BeLLecTBa,
MeXay KPpUCTai/IMYecKMm CTPOeHMeM BellectBa W ero

dU3NYECKMMM CBOMCTBAMM.

Cocmasname dopmynbl BUHAPHbLIX COeAUHEHUI NO BANEHTHOCTU
N HAX00UMb BAaNEHTHOCTU 371EMEHTOB o dopmyne BUHaApPHOrO

coegnHeHuA.

Ucnone3zoeamb matepuanbHoe moaenmposaHue

60

MeTannnyeckan

XMU4YecCKana CBA3b

MeTannnyeckaa XMmnM4ecKaa CBA3b W MeTaN/IndecKas
Kpuctannn4deckasa peLLléTKa. CsolictBa Beuwects C 3TUM

TUNOM peLETKN. EanHAA npupoaa XMMUYECKUX CBA3EN.

[AemoHcTpaumn. BugeodbparmeHTol U cnainabl
«MeTtannumuyeckaa xumuyeckas csasb». Konnekuus

«MeTannbi 1 cnnasbi».

JNlabopaTtopHble onbiTbl. 29. N3roToBieHNe Mogenu,

MJ'II'HOCTpMperLLI,Eﬁ 0COBEeHHOCTN MeTaNInYecKkol ces3un

O6‘bFICHFImb, YTO TaKOe meTan/invyeckasa CBA3b.

Cocmasnisims cxembl 06pa3oBaHUA METaIIMYECKON XMMMUYECKOM

CBA3MN.

Ucnons3oeames 3HaKOBOE MoaeNnpoBaHue.

XapaKmepu3oeamb MEXAHU3M O6pa3OBaHMF| METa/I/IMYeCcKom

CBA3MN.

Onpedesnsames TUN XMMUYECKOW CBA3U MO GOpMyne BELLECTBA.

Hpusodumb npmumepbl BeELWECTB C MeTaNNNYEeCKOM CBA3bIO.




YcmaHasnusamso NMPUYNHHO-CN1eaACTBEHHbIE cBA3U mexay

COCTaBOM BellecTBa WM BUAOM XUMWYECKOW CBA3U, Mexay
METa/N/INYeCKOW CBA3bID U KPUCTANIMYECKMM  CTpOeHuem
BELLECcTBa, MeXay KPpUCTa/IMYECKUM CTPOEHNEM BELLECTBA U ero

¢M3quCKMMM CBOMCTBaMM.

Mcronb3oeams matepuanbHOe MOAENNPOBaHNE

61 CteneHb OKUCAEHUA CteneHb oKucneHus. CpaBHEHME CTeneHU OoKUcneHun | O6BACHAMbL NOHATUA «CTENEeHb OKUCIEHUN», BAIEHTHOCTbY.

M BaneHTHocTu. MpaBuna pacyéTta cTeneHer OKUCAEHMA NO
Cocmasnams ¢opmynbl BUHAPHbLIX COEAMHEHMA Ha OCHOBE

dopmyiam XMMUUECKUX COeAUHEHU
obuero cnocoba Ux Ha3BaHUN.
CpasHUBAMb 8G/1€HMHOCMb U CTENEHb OKUCIEHUSA.
Paccyumeieams cTeneHn OKUCeHUs No GopmMyaam XMMUYECKUX
coeaNHEHUM

62 OKucAnTEeNbHO- OKUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEeaKLUU. Ob6bACHAMbL  NOHATMA  KOKUCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE

BOCCTAaHOBUTE/IbHbIE

peakymnn

Onpep,eneHme cTeneHemn OKuUcneHumA 9/1EMEHTOB,

o6pa3yrou.|,v|x BewecTtBa pPa3HbiX KacCos.. Peakuunun
MOHHOrO OOMeHa W OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE
peakuunn. Okucnutenb u BoccTtaHoBuTenb. OKUcneHue wu
BoccTaHoBneHue. CocTasneHue ypaBHeHI/Iﬁ OKUC/TUTENTbHO-

BOCCTAHOBUTEJIbHbIX peaKu,Mﬁ MEeToO40M 3NEKTPOHHOIO

peakunm», «KOKUCnnTenb», «BOCCTAHOBUTENb», «OKUCNEHUED,

«BOCCTAHOB/IEHMEY.

Knaccuguyuposame XUMUYECKME peakuuii Mo  MpuU3HaKy
N3MEHEHWA CTEeMNeHel OKUCIEHUA 31IEMEHTOB.

OnpedesaAmb  OKUCAWUTENb W BOCCTaHOBUTENb, MPOLLECCHI




6anaHca OKUCNeHnA N BOCCTaHOBNEHUA.

[OemoHcTpauun. BsaumopelcTeBne LMHKA € cepoi, | Mcrnons308ame 3HaKOBOE MOLENMPOBAHUE
CoNAHON Kucnotoid, xnopugom meau(ll). FTopeHre marHus.

B3anmopaencreme x10pHOM U CEPOBOAOPOAHOM BOAbI

63 O606uweHne 1 cucTemaTM3aUmMa 3HaAHUIA No Temam «llepnoanHecknin 3aKoH U nepuoamyeckas cuctema Xxmmudeckux snemeHtos [. U. MeHaeneesa.

CTpoeHue aToma» 1 «XMMMUYecKas cBA3b. OKUCAUTEIbHO-BOCCTAHOBUTENbHbIE PeakLmn»

64 KoHmposneHas paboma no temam «llepnoanyecknin 3akoH 1 Nepuoanyeckas cuctema Xmmmndecknx anementos [. V. Mengeneesa. CTpoeHue atoma» u

«XnmMmmnyeckana ceasb. OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE peakunmn»

PesepBH | 44
oe

Bpems




9 KNACC

(24 B Hepento, Bcero 68, U3 HUX 4 4 — pe3epBHOE BpPeMs)

Homep

OcHosHoe copepkahue XapaKTepucTUKa OCHOBHbIX BUA,0B AeATE/IbHOCTU yyawmxca (Ha

ypoKa Tema ypoka . .

ypoKa YpOBHe y4yebHbIX aeAcTBuiA)

n/n
MNoBsTopeHue n 0606w eHne cBeageHMIt No Kypcy 8 Knacca. Xumuueckue peakuuu (5 u)

1 Knaccndukaums BuHapHble coeauHeHua. Okcuabl coneobpasyrowme u | Xapakmepu3oeamb  OKCUAb, rMapokcmabl (ocHoBaHus,
HeopraHMYecKnx Heconeobpasytouyme. fmapokecnabl: OCHOBaHWA, | amboTepHble TMAPOKCUAbI, KUCIOPOACOAEPIKALLME KUCIOTbI) U
BELLEeCTB U UX amoboTepHble  TMAPOKCUMABI,  KUCNOPOACOAEep KallMe | COM MO NAaHy: cocTaB, crnocobbl obpas3oBaHMA Ha3BaHWW,

HOMEeHKNaTypa

KUCNOThI. Cpe/J,Hme, KNCnble, OCHOBHble, KOMMN/IEKCHbIE

conu.

AemoHcTpauumn. O3HaKkomneHue C Konnekunamm

METannos n HeMeTaNnnos.. O3HakomneHue C

Konnekunamm okCcnaos, KUCNOT U conem

XapaKTepHble CBOMCTBA U NONyYEHMeE.

Knaccugpuyuposame  OKcuAbl, MAPOKCMAbI  (OCHOBaHMSA,

amdoTepHble TMAPOKCUAbBI, KMCNOPOACOAEPIKALLME KUCAOTbI) U

COI NO Pa3/IMYHbIM NPU3HAKaM.

Ymemeo noAaTBepPX4aTb XapPaKTePUCTUKRY OTAENbHbIX

I'Ipe,CI,CTaBMTe}'IEVI K/1accos HeopraHM4YeCcKunx BeLllecTs

YPaBHEHNAMU COOTBETCTBYOLWNX pPEaKLU .




Packpbisamb  TeHETMYECKYld  CBA3b  MeXAay  Kjaccamu
HeopraHMYecKMx coeanHeHUMn
2—3 Knaccuoukaums 0606ueHne cBeAeHU O XMMUYECKMX peaKkumax. | O6BACHAMb NOHATUA «XMMUYECKas peaKkumsa», «peakuum
XMMUYECKUX peaKLmii Knaccndpukauma XMMUYECKUX pPeakumit Mo Pas/iMyHbIM | COEAUHEHUAY, «PeaKkLMu Pas3oKEeHUA», «pPeakuun obmeHay,
no pas/inyHbIM OCHOBaHMAM: MO COCTaBY W YUUC/AY pearvpylowmx W | «peakuuu 3aMeLLeHnA», «peakuuu HEeNTpannsaLmmn»,
OCHOBAHMAM obpasylowmxca BelecTs, Mo TensoBomy 3O eKTy, Mo | «IK30TEPMUYECKUE peaKkLMu», «IHOAOTEPMUYECKME pPeakunm»,
arperaTHOMY COCTOSIHUIO pearvpylomx BewecTs, Mo | «obpaTumble peakuumn», «HeobpaTumble peakumm»,
0bpaTMMOCTN, MO W3MEHEHWUIO CTENeHel OKUCNEHUA | KOKMCAUTENbHO-BOCCTAaHOBUTE/IbHbIE PEAKLUUY, «FOMOreHHble
311eMeHTOB, NO UCMNOJIb30BAHUIO KaTan3aTopa. peakummn»,  «reTeporeHHble  peakuuu»,  «KaTaauTuyeckue
peakumMm», «HeKaTaAUTUUYECKMEe peakumMm», «TennoBoh 3pdeKT
NabopaTtopHble onbiTbl. 1. Bsanumogencreme ammuaka
XMMUWYECKON peaKkLmumy.
M xnoposogopoda. 2. Peakuua HeuTpanmsauum. 3.
HabntogeHue TEN/JI0BOro addeKTa peakumn | Knaccuguyuposams XUMUYECKME pPeaKkLMU MO  PasiMYHbIM
HelTpanusaumn. 4. BsanumogencrTeme CepHOM KUCNOTbl C | OCHOBaHUAM.
okcugom megu(ll). 5. PasnoxeHune nepokcMaa Bogoposaa
Onpedenamb  OKUCAUTENb W BOCCTAHOBWUTENb, MpPOLECChHI
C MOMOLLbIO KaTanasbl Kaptodens
OKUC/IEHMA N BOCCTAHOBEHMUS.
Habawdame v onucbisams peakuunm Mexay BeL,ecTBamu C
NMOMOLLLbIO PYCCKOTO (POAHOrO) A3bIKA M A3bIKa XMMUK
4—5 MoHATME O CKOpOCTH MoHATWME O CKOPOCTU XMMMUYECKOW peakumu. Paktopbl, | O6BACHAMSb, YTO TAKOE KCKOPOCTb XMMMUYECKOM peaKkLmnmn».

XMMUYECKOM peakunun.

Katanus

BAnAKOLWNE Ha CKOPOCTb XMMUNYECKNX peaKu,Mﬁ: npupoaa

pearvpytowmx BeLllecTs, nx KOHUEeHTpauuAa,

ApeymeHmuposame BbI6Op eANHUL, U3MmepeHna Vp.




Temnepartypa, naowagb COMNPUKOCHOBEHWMA, Haan4dune Yemanasnusame NPUYNHHO-CNeaCTBEHHbIE CBA3U  BANAHUA

KaTanusaTtopa. Katanms. pa3nmnyHbIX GAKTOPOB Ha CKOPOCTb XMMMUYECKUX PEAKLMA.

OemoHcTpauun. 3aBUCMMOCTb CKOPOCTU XUMMYECKoM | Habaodams W onuceieams pPeakumMm Mexay BellecTBammu C
peakuMm OT MPUMPOAbl  PearvpylolmMx  BELLECTB. | MOMOLLbIO PYCCKOro (POAHOr0) A3bIKA U A3bIKa XMMUM

3aBMCMMOCTb CKOPOCTU XMMUYECKOW peaKkumm OT KOH-
Mposodumb onNbIThbl, NOATBEPKAAOLWMNE 3aBUCUMOCTb CKOPOCTU
UeHTpauMmM  pearvpylowmx BewecTs. 3aBUCUMOCTb
XMMUYECKOWN peakumm oT pasandHbix GakTopos
CKOPOCTM  XMMMUYECKOM  peakuuMuM OT  naowaau
COMPUKOCHOBEHUA pPearvpyloWwmnx BewecTs («KMnawmin
CNoM»). 3aBUCUMOCTb CKOPOCTU XMUMUYECKOMN peaKkLmm oT

TemnepaTypbl pearvpyoLLmx BeLLecTs.

NabopartopHble onbITbl. 6. 3aBUCMMOCTb CKOPOCTU
XMMUYECKON peaKkuMM OT MNpupogbl  pPearvpyromx
BELLECTB Ha Npumepe B3aMMOLENCTBMA pPaACTBOPOB
TMocynbdaTta Hatpua M xaopuga bapuda, Tmocynbdarta
HaTpMA U CONAHON KMCNOTbl. 7. 3aBUCMMOCTb CKOPOCTU
XMMUYECKOM peakuuu OT Npupoabl MeTansioB Npu ux
B3aMMOJENCTBUN C CONAHON KMUCNOTOM. 8. 3aBUCMMOCTb
CKOPOCTU XMMUYECKOW peakLmn OT NPUPOoabl KUC/IOT Npu
B3aMMOAENCTBUM UX C Kenesom. 9. 3aBUCUMMOCTb

CKOPOCTM XMMMUYECKOMN peakuumn oT Temnepatypsl. 10.

3aBncMMOCTb CKOpPOCTH XMMUYECKOM peakuunn ot




KOHUEHTpaLMM pearmpyowmx sewecTs. 11. 3aBMcMMOCTb

CKOPOCTM  XMMWYECKOW  peakuMm  OoT  NJoWwagu
COMPUKOCHOBEHUA  pearvpylowmx  Bewects. 12,
3aBMCMMOCTb  CKOPOCTM  XMMMWYECKOW peaKkuuu ot

Han4nAa Katam3aTtopa

Xumunueckue peakuum B pactsopax (10 u)

DNeKTpoAnUTUYECKan

Anccoumaumn

MoHATME 06  3NEeKTPOSIUTUYECKOW  guccouMalumu.

SNeKTpoUTbI 7 MexaHn3m

HE3NEeKTPONUTbI.
AMCCOLMaUNIA SNEKTPONUTOB C PA3/IMYHbIM XapaKTepom
CTeneHb 3NEKTPOAUTUYECKON

CBA3N. anccoumaumu.

CunbHble 1 cnabble 3NeKTPONUTBI.

AemoHcTpauun. NcnbiTaHMe BeLwecTs U X pacTBOPOB Ha

31EKTPONPOBOAHOCTb

NabopartopHblii  onbiT. 13, [Aduccoumaums  cnabbix

3/1EKTPO/INTOB Ha NPUMEPE YKCYCHOW KMCNOTbI

Xapakmepu3osame NOHATUSA «3NEKTPO/IUTUYECKAs

aAnccoumnauma», «K3NEKTPONIUTbI», KHESNNTEKTPOIUTLI.

Yemanasnusame NPUYNHHO-CNeACTBEHHbIE cBA3N mexagy

NPUPOAON 3NEKTPOINTA U CTEMEHbIO €r0 ANCCOLMALMNN.

YemaHasausame npnunHHoO-cneacTBEHHbIe CBA3MU meXxay TUMnom

XMMWYECKOM CBA3M B 3/1EKTPO/INTE U  MEXaHU3IMOM ero

auccoumanmm




7 OcHOBHble NonoXKeHUsA | OCHOBHble MONOXKEHUA TEOPUM  INEKTPOSIUTUYECKON | Xapakmepu3osamb  MNOHATMA  «CTENEHb  AWCCOLMAUUNY,
Teopumn anccoumaumnn. Knaccudukauma MOHOB U UX CBOMCTBA. | «CUJIbHbIE 3/IEKTPOAUTbI», «CNabble 3NEKTPONUTLI», KKAaTUOHbIY,
3NEKTPONUTUYECKON KMCNoTbl, OCHOBaHMA WU COAN KaK 3NEKTPONIUTbI. | KaHUOHbI», «KUCAOTbI», «OCHOBaHMA», «coan». Cocmaesnsame
anccoumaunm (T34) Nx KnaccndurKaumsa n auccoumaums. YPaBHEHUA  3/IEKTPO/IMTUYECKON  Auccoumaumm KUCNor,

OCHOBaHWM U CONen.
AemoHcTpauyun. 3aBUCMMOCTb  3/IEKTPONPOBOLHOCTH
YKCYCHOM  KMUCNOTbl  OT KOHUEHTpauuu. [BuiKeHue | Maawocmpuposames NPUMEPaMU OCHOBHbIE NOJIOKEHWUS TeopUU
OKpalleHHbIX MOHOB B 3/IEKTPUYECKOM MoJie 3N1eKTPO/INTUYECKOM AnccoLMaumu.
Paznuyamb KOMMOHEHTbl A0Ka3aTenbCTB (Te3MCOB, apryMeHTOB
n popmbl AOKa3aTENbCTBA)
8—9 XMMnyeckune cBOMCTBA Obwme XMMUYecKMe CBOWMCTBA KUCNOT: W3MeHeHue | Xapakmepuzosams obLWMe XMMMUYECKME CBOMCTBA KUCAOT C

KUCNOT KaK

3/1EKTPO/INTOB

OKpacKM MHAMKATOPOB, B3aMMOALENCTBME C METaNlaMMu,
OKCMAAMWU U TMAPOKCMOAMWU METaNIoB M CONAMM.
MoneKkynapHble U WOHHble (NOAHblIE W COKPALLEHHbIE)
YPaBHEHUA peaKkunin. XMMUYECKUIA CMbIC/T COKPALLLEHHbIX
YpaBHEHUN. YCN0oBMA MPOTEKAHUA peakuuin  Mexay

NEKTPONNTaMM 00 KOHLa. PAn, aKTMBHOCTU METaNN0B.

NabopartopHble onbiTbl. 14. W3MeHeHWe OKpacKu
WHAMKATOPOB B KUC/AOTHOM cpege. 15. Peakuyus
HEeNTpanus3aumMm  pacTtBopa  WENOYM  PasANYHbIMMU

No3nLMI TEOPUN SNEKTPOANTUHECKON ANCCOLMALNN.

Cocmasname MOIEKY/IAPHbIE, NOJIHbIE U COI-(paLLI,éHHbIe MOHHbIE

YPaBHEHUA peaKLmii C y4acTUeM KUCAOT.

Ap2yMeHmMuposame BO3MOMHOCTb MPOTEKAHUSA peaKkuuit ¢
yyacTMem KWUCIOT Ha oOcHoBe npaBuna bepronne w paga

AdKTUBHOCTUN METAN/IOB.

I'Ipoeodumb OonbITbl, nNoAaTeepXaatowme Xmmmn4yeckme cBOlCTBA

KHUCANoT, C CO6/'IIOLI,eHMeM npaBun TeEXHUKU 6esonacHoCTM.




Kucnotamu. 16. MonyyeHune rmapokcnaa megu(ll) n ero

B3aMMO,£I,EI7ICTBVIE C pPasM4YHbIMN  KNCNOTaMM. 17.

B3aumopgeicTene cUAbHbIX KMCAOT C okcuaom mean(ll).

18—20. Bsaumogencrsme KUCAOT C€  MeTannamu.

21. KayectBeHHan peakuma Ha KapboHaT-1OoH.

22. Nony4yeHune CTYAHA KpemMHueBom KUC/IOTbI.

23. KayecTBeHHas peakuua Ha xnopua- uamn cynbdat-

Habarodame v onucsisame peakynn C y4aCtmem Kncnot

C NOMOLLLbIO PYCCKOTO (POAHOr0) A3bIKa U A3bIKA XMMUK

WNOHbI
10 XMmMmUYecKkune cBoiCTBa Ob6uwume XMMUYECKME CBOWCTBA wenovei: | Cocmaesnames MONEKYNAPHbIE, MOMHbIE U COKPALLLEHHbIE MOHHbIE
OCHOBaHWM Kak B3aMMOAENCTBME C KUCAOTAMM, OKCUAAMU HEMETANIOB, | YPaBHEHUS peakumii C y4acTMEM OCHOBAHUN.
3NEKTPONNTOB conamn. Obwme XMMMYECKMe CBOMCTBA HEPACTBOPUMbIX
Ap2ymeHmupo8ams BO3MOXKHOCTb MPOTEKAHUA peakumn C
OCHOBaHW: B3aMMOAENCTBME C KUCNOTAaMM, PA3NIOKEHNE
y4yacTem OCHOBaHWIA Ha OCHOBe Npasuaa bepTtonne.
npw HarpeBaHuu.
[Mposodumb onNbITbl, NOATBEPKAAIOLWME XMMUYECKME CBOMCTBA
NabopartopHble onbiTbl. 24. W3MeHeHWe OKpacKu
OCHOBaHWM, ¢ cobatogeHnemM NpaBua TEXHUKKN Be3onacHoCcTy.
MHAMKATOPOB B LWesiovyHou cpeae. 25. Bsanumopgencreune
wenoyen c yraekucnbim rasom. 26. KayectBeHHan | Habawdame W onuceisames pPeakuMyM C y4yacTMEM KUCIOT C
peakuma Ha KaTMOH ammoHuA. 27—28. TlosyyeHWe | MOMOLLbIO PYCCKOro (POAHOr0) A3bIKA M A3bIKa XMMUM
rmgpokemaa megu(ll) n ero pasnoxkeHue
11 XvMnyeckune CBOMCTBA O6Lwme xMmmuyeckme CBOMUCTBA CpeHUX CONen: Xapakmepuzosameb ob6LWME XMMUYECKME CBOMCTBA CONen c

coneu Kak

3/1EKTPONINTOB

B3aMMOAeVICTBMe C KUCNnoTamy, wenod4amu, conamm mn

MEeTaN/IaMM. B3aI/IM0,CI,EI‘/JICTBI/Ie KMCAbIX CONEN CO

I'IO3MLI,MI‘;1 TeEOopUH 3/'IEKTp0}'IMTM‘-IeCKOl7| anccoumnaumn.

Cocmasname MOJIERY/IAPHbIE, NOJIHbIE U COKpaLLI,éHHbIe MOHHbIE




Lienovyamu.

NabopaTtopHble OnbITbl. 29. B3anmogeiictene
KapboHatoB ¢ Kucnotamu. 30. NonyyeHue rnapokcuaa
xenesa(lll). 31. BsaumogeicTeue Kesnesa C pPacTBOPOM

cynbdata meaun(ll)

YPaBHEHWS peakLMil C y4acTUEM CONEN.

ApaymeHmuposams  BO3MOMHOCTb  MPOTEKaHWA  peaKkuuit

C ydactmem CoNen Ha ocHoBe npasuna EepTonne.

I'Ipoeodumb OonbITbl, nNoAaTBepxXAaatrowme XmmMmn4deckume CBOWCTBA

cosiel, c cobnoaeHnem NpaBus TEXHUKM 6e30MacHOCTU.

Habawdams W onucbieames peakuum C  y4yacTMem CcoJiei

C NOMOLLLbIO PYCCKOTO (POAHOTO) A3bIKA M A3bIKA XUMUK

12 MoHATME O rmaponunse Mmaponns Kak obmeHHoe B3aMMOAENCTBME Cconel C | YcmaHasnusams 3aBUCMMOCTb  MeXAy COCTaBOM COAM M
conem BOAOW. MMAPOAN3 CONMU CUIBHOFO OCHOBaHMA U cnaboli | xapakTepom eé rmaposansa.
KMcnoTobl. Tmaponns conn cnaboro ocHoBaHMA U CUALHOM
AHanu3uposams  cpeay  pactBopa COAM C  MOMOLLbLIO
KMcnoTbl. BogopogHblii nokasatesnb (pH).
WMHAMKaTOpPOB.
DOemoHcTpauun. OnpegesneHne xapaktepa cpedbl B
Mpo2HO3Upo8amb TUN TMAPOAN3a COMN Ha OCHOBE aHanu3a eé
pacTsopax conei
dopmysbl
13 Mpakmuyeckas paboma | CBOWCTBA KMCIOT, OCHOBaHWNI, OKCMAO0B U conen B ceeTe | Ymems obpawatbca ¢ nabopatopHbim  obopyaoBaHvMem

1. PeweHwne

IKCNEPUMEHTA/IbHbIX

3ajay no Teme
«DNEeKTPOIMTUYECKaS
anccoumauma»

Teopuun 3ﬂ6KTp0ﬂMTM‘4€CKOI7‘| anccoumnaummn

n I'Ipe,Ll,CTaBl'leHMﬁ 06 OKUCTUTENIBHO-

BOCCTAHOBUTE/IbHbIX peaKUMAX

M HarpesaTe/ibHbiMU an6opaMM B COOTBETCTBUWN C NMpaBuiamu

TeXHUKM be3onacHOCTM.

Habarodame cBONCTBA 3/1€KTPOAUTOB.

Habarodams v onucsisame peakunn Cc y4aCtmem aneKTposInTos C




NMOMOLbIO €eCTeCTBEHHOIO (pyCCKOI'O nnn pO,CI,HOI'O) A3blKa U”

A3blKa XMMUMNU.

Gopmynuposams  BbIBOAbI MO pesysbTaTamM MpPOBeAEHHOro

3KCNepumeHTa
14 0606LeHne 1 cMcTeMaTU3aLUMA 3HAHUI NO Teme «XMMUYECKUE peaKkLmm B PacTBOPaX 3/IEKTPOJIUTOBY
15 KoHmponeHaa paboma 1 no Teme «XMMUYECKUEe peakLumm B pacTBOpPax 3/IEKTPO/INTOBY
HemeTannbl U ux coeanHeHus (25 u)
16 O6wan xapaktepuctuka | CTpoeHMe aToOMOB HEMETANZIOB M UX MOJIoXKeHWe B | Ob6bACHAMb, YTO TaKOEe HEMETAbI.

HemeTannos

nepuoanyeckoi cucteme. Pap,
3N1EKTPOOTPULATENBHOCTU. KpucCTananyeckme pelléTku
HEemMeTaNNoB — NPOCTbIX BewecTs. PM3nyeckme CBOMCTBA
HeMeTanoB.. CBOWCTBA

Obuwune XMMUYECKUE

HEeMETaNNNN0B: OKNC/INTENbHbIE N BOCCTAHOBUTE/IbHbIE.

AemoHcTpauyun. Konnekuma Hemetannos. Mogenu

KPUCTaN/IMYECKUX PEeLIETOK HEeMETa//IoB: aTOMHble WU
MoNeKynsApHble. O30HATOP M MPUHUMNLI ero paboTbl.
lfopeHMe npOCTbIX BewecTs —

HeMeTaNN0oB: Cepbl,

¢docdopa, gpesecHoro yras

Xapakmepu3zogeamb XUMWUYECKME INEeMEHTbl — HemeTansibl U

CTpoeHue, OU3UYECKMEe UM  XUMUYECKMEe CBOWCTBA MNPOCTbIX

Beul,ecTts — HEMETAN/I0B.

Ob6bACHAMb  3aBUCUMOCTb  OKUC/IUTENIbHO-BOCCTaHOBUTE/bHbIX

CBOWCTB (MM npedcka3bieams  CBOWCTBA)  3/IEMEHTOB-

HemMeTannoB OT WX MNON0OXKEHUA B nepmo,a,mqecr(oﬁ cncreme

Xumunyeckumx anementoB . . MeHaeneesa.

Yemanasnausamob NMPUYNHHO-CNeaCTBEHHbIE cBA3N mexagy

CTpoeHneEm aTOMa, XMMUYECKOM CBA3bHO, TUNom

KpMCTa/'I}'IMLIeCKOﬁ peLLIéTKVI HemeTanna n ero COG,CI,MHEHMﬁ n




dM3NYECKMMM  CBOWMCTBAMM  [AAHHOTO HemeTaala M ero
coeguMHEeHN.
Jloka3zbieams ~ OTHOCUMTENBHOCTb  MOHATUI  «MeTana» MU
«HemeTann»
17 O6wan xapakTepuctnka | FanoreHbl, CTPOEHME UX aTOMOB U Monekya. dusunyeckne | Xapakmepuzosame CTpoeHne, OUMYECKME U XMMUYECKue
anemeHToB VIIA-rpynnbl | U1 XMMMUYECKME CBOMCTBA rasioreHoB. 3aKOHOMEPHOCTM | CBOMCTBA, MONAYyYEeHME W MPUMEHEHME T[a/IoOfeHOB B MJAHe
— rasioreHos W3MEHEHMA CBOWCTB rajsoreHoB B 3aBMCMMOCTU OT WX | 06Lero, o0CO6eHHOro U e AMHUYHOrO.
NoNOXEHUA B nepuoamyeckon cucteme. HaxoxpeHue
YcmaHasnusame  NPUYMHHO-CNEACTBEHHDbIE  CBA3M  MEXAy
ranoreHoB B NpUpoAae M UX nonyvyeHune. buonornyeckoe
CTpOeHMEM aToma, XMMUYECKOM CBA3bIO, TMMOM
3Ha4YeHWe 1 NPUMEHEHME ra/IONTeHOB.
KPUCTaNNNYECKOW PEeLIETKM Y TrasioreHoB U QUBUYECKUMU WU
OemoHctpauun. 0O6pasubl raforeHoB — MNPOCTbIX | XMMUYECKMMM CBOMCTBAMM 3TUX BELLECTB
BelLecTs. B3sauMmopeicTBMe rasoreHoB € MeTas/lamMu.
BbiTecHeHMe xi0pom 6poma MaM Moaa M3 PacTBOPOB UX
cone
18 CoeanHeHus ranoreHoB | Maf0reHOBOAOPOALI M COOTBETCTBYIOLLME UM KUCIOTbI: | Xapakmepu3oeams C WCMOJ/b30BAHMEM pPYCCKOro (poAHoro)

naaBMKOBaA, connaHas, 6pomoBoaopoaHas,
noaoBoaopoaHas. fanoreHmabl. KauecTBeHHble peakuum
coenHEHUN

Ha ranoreHna-noHbl. anMEHeHMe

ranoreHos.

OemoHcTpauua. Konnekuus MpupoaHbIX coeguHeHUM

A3blKa W A3blKa XMMUU COCTaB, ¢M3VI‘-IGCKI/IE n xmmumyeckue

CBOWCTBa, nonyyeHune M npumeHeHue COG,CI,MHGHVIVI raaoreHos.

Ha3sbieame coegmnHeHMA ranoreHoBs no d)opmyne n cocmassiaims

dopmy/ibl MO UX HA3BAHMIO.

Yemanasnusame NPUYNHHO-CNeaCTBEHHbIE cBA3N mexagy




xnopa.

NabopaTtopHblii onbIT. 32. PacnosHaBaHWe raforeHua-

MOHOB

XMMUYECKON CBA3LIO U TUMNOM KpMCTaﬂﬂM“IECKOﬁ peweTkmn B
coeguHeHnAxX ranoreHos wu ¢M3VI‘-IECKMMM n XMmMmmnyeCKnmu

CBOMCTBAaMM 3TUX BELLECTB.

lMposodums, HAbAWOAMbL U ONUCLIBAMbL  XUMMUYECKUMN

IKCNepuMeHT no pacno3HaBaHUIO rasoreHna-noHos C

cobntoaeHemM nNpasua TEXHMKKU 6e30nacHOCTU.

BbinosHAMb pacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHUAM

peakumnii, NpoTeKaoLWmMX C y4acTMem CoeMHEHWNI rasioreHoB
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lMpakmuyveckaa paboma
2. N3yyeHwne cBoncTB

CONIAHOM KMCNOTbI

ConAHaa KMCAOTA KaK CU/bHbIN 3AEKTPOAUT. TUnuyHble
peakuMu KUCNOT, XapaKTepHble ANA CONAHON KUCAOTbI:
B3aMmogencrene c

MeTannamm, OCHOBHbIMUA n

aM(bOTeprIMM OKCnAaammy, OCHOBaHMAMMU n
aM(bOTeprIMM rmapokcmaamu, conamu. KadectseHHasn

peakLuMa Ha XJ10pUA-UOH

Ymems o6pauwatbca ¢ JslabopaTopHbiM  obopyaoBaHMEM U
HarpeBaTeNbHbIMU Npubopamu B COOTBETCTBMM C NpaBUaamMu

TEeXHUKM be3onacHOCTM.

Habarwodams cBoMCTBa I1IEKTPOSINTOB U MpOoUCXxoaAaWmnx ¢ HUMHU

ABNIEHUN.

Haba00ame v onucsieames peakumuu ¢ y4acTMem 1EKTPOIUTOB C

MOMOLLbIO PYCCKOrO (POAHOI0) A3bIKA U A3bIKa XMMUMU.

dopmynupoeamb BbIBOAbI NO pe3ynbTaTam MNpoBeAEHHOro

IKCNEPUMEHTA




20 Ob6uwasn xapaktepuctuka | Obuwan xapakTepucTuka anemeHToB VIA-rpynnbl. Cepa B | Jasames obLLyt0 XapaKTEPUCTUKY aTOMam, NPOCTbIM BeELLEeCTBam
anemeHToB VIA-rpynnbl | npupoge u eé nonyvyeHue. ANNOTPoONHble MOoANPUKALMU | U COEAUHEHUAM Xa/IbKOreHOB B 3aBUCMMOCTU OT UX MOJOMKEHUA
—XanbKoreHos. Cepa cepbl U UX CBOWMCTBA. XMMMYECKME CBOWCTBA Cepbl U €€ | B MepMoauYecKkol cucteme.

npuMmeHeHue.
Xapakmepu3osames CTPOEHWE, aNNoTPONuIo, ¢uUsnYeckne u
DemoHcTpauuun. Bsaumogencreme cepbl C MeTaNIaMMU. XMMUYECKME CBOMCTBA, NOyYEHNE U MPUMEHEHUE Cepbl.
FopeHue cepbl B KUCAOpOae
YcmaHasnuseame  NPUUYNHHO-CNEACTBEHHbIE  CBA3W  Mexay
CTpoeHnem aTtoma, XMMUYECKOM CBA3bIO, TMNOM
KPUCTaNNUYECKON pelléTkM cepbl UM eé dusmyeckumn u
XMMUYECKMMU CBOCTBAMM.
BbIrnoanHAMb pacyéTbl MO XMMUYECKUM GOpMyaaM U YPaBHEHUAM
peakuuii, NpoTeKaoLWMX C y4acTUem cepbl.
Mposodums, HAbAOAMb W ONUCLIBAMb  XUMUYECKUIA
9KCNEPUMEHT MO FOPEeHUI0 Cepbl Ha BO3AyXe M B KMCI0POAE C
cobaogeHnem npasua TeXHUKM BesonacHocTU

21 CepoBogopoa u CepoBogopos: CTpoeHWe MOJeKyabl, ¢du3ndeckne u | Xapakmepuszosambs C WCNONb30BaHMEM pPycCcKoro (poaHoro)

cynbouabl XMMUYECKME CBOMCTBA, MOJIyYEHME W  3HAYEHMe. | A3blKa M A3blKa XMMUM coCTaB, PUBMYECKME WU XUMUYECKUe

CepoBogopoaHas Kucnota. Cynbduabl U UX 3HaAYEHMe.

NiomunHodopsl.

DemoHctpauuun.  Konnekuma  cynbOUAHBLIX  PYA,.

CBOWCTBa, nonyyeHne wm npumeHeHue COG,EI,VIHGHVIVI cepbl B

CTeneHu oKncneHmna —2.

Hasbieame coepuHeHua cepbl B CTeneHn OKucaeHuAa -2 no




KauecTBeHHas peakuus Ha cynbPpua-moH

dopmyne n cocmasnams Gopmysbl MO UX HA3BAHUIO.

Cocmasnamb MONEKYNSAPHbIE U MOHHbIE YpPaBHEHUA peaKkuui,
XapaKTepusyloLne XMMMUYECKMe CBOMCTBA COeAUHEHUI cepbl B

CTeneHn OKNCNeHna —2.

Onucesisames npoueccobl OKUCNEeHNA-BOCCTAHOBNEHNA,
Oﬂpédéﬂﬂmb OKUCAUTENb WU BOCCTAHOBUTE/Ib U COCMAQAB/AMb
3neKTp0HHbI171 6anaHc B peakymnax € yd4actmem cepbl B CTeneHU

OKMUcneHma —2.

Yemanasausame NPUYNHHO-CNeOCTBEHHbIE CBA3N mexagy

XMMMUYECKON CBA3bID WU TUMOM KPUCTAN/IMYECKOW PELUETKM B
COeaMHEHMUAX  cepbl U

¢M3M‘-IECKMMVI n XUMN4YeCKNUMHU

CBOMCTBAMM 3TUX COEANHEHW
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KncnopoaHsblie

coegunHeHnA cepbl

Okeng  cepbi(lV), cepHMCTaa  KucnoTa, CynbOUTbI.

KauecTBeHHas peakuma Ha cyNbOUT-UOH.

Okcng, cepbi(VI), cepHas  KucnoTa,  cynabdartbl.
Kpuctannorngpatbl. KayectBeHHas peakuma Ha cyabdart-

NOH.

DemoHcTpauun. ObecupeunBaHne OKpalleHHbIX TKaHel

1N UBETOB CEPHUCTbIM NA30M.

3anuceieame d)OpMy}'IbI OKCMAO0B Cepbl, Hasblieamob WX,

0rucbi8aMb CBOMCTBA HAa OCHOBE 3HAHWUIM O KMUC/IOTHbIX OKCHAaax.

Xapakmepu3o8ams C WUCNO/Sb30BAaHWEM PYCCKOTO (pogHoro)
A3blka M A3blka XMMMUM CcOCTaB, (U3MYECKME W XMMMUYECKue

CBOWCTBa cepHoﬁ KMUCNOTbl KaK 3/1EKTPOIUTA.

Cocmaename MONIEKYNIAPHbIE N NOHHbIE YypPaBHEHUA peaKu,m7|,

XapaKTepUsyrwmx xummyeckme CBOWCTBA CepHOVI KUCNOTbI.




B3anmogeincTBre KOHLEHTPMPOBAHHOM CEPHOM KMUCAOTbI

C megbho. O6yI'IWIBaHVIe OopraHn4yeckmnx BellecTs

KOHLEHTPUPOBAHHOM CEPHOM KUC/IOTOMN.

NabopartopHblii onbiT. 34. KauecTBeHHble peakuuu Ha

cynbdaT-MOHbI

PacnosHasams cynbdaT-noHblI.

Xapakmepu3osams C WUCMNOJIb30BaHMEM PYCCKOro (poAHoro)
A3bIKA M fA3blKa XMMWM CBOMCTBA KOHLEHTPUPOBAHHOW CepHOM

KMUCNOTbl Kak OKUCAnTenaA.

Cocmasname YPaBHEHNA OKUCINUTENbHO-BOCCTAHOBUTE/IbHbIX

peaKkuuii MeTo40M 3/1eKTPoHHOro 6anaHca.

BbInoaHAmMb pacyéTbl N0 XMMUYECKMM GOPMYIaM U YPaBHEHUAM

peaKu,Mﬁ, NPOTEKAWUX C y4aCTUEM cepHoﬁ KMUCNOThbI.

Habarodame v onucbisames XMMUYECKUIA SKCMEPUMEHT
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Mpakmuyveckas paboma
3. U3yyeHune cBolicTB

cepHoﬁ KNCNOTbI

CepHasa KMCNOTA KaK CUbHbIA 31eKTpoauT. TunuuyHble

peakumm KWUCAOT, XapakTepHble pnsa pasbasiaeHHOMN

CEPHON  KUCNOTbl: B3aMMOLENCTBME C MeTannamu,
OCHOBHbIMM U aMPOTEPHLIMU OKCUAAMM, OCHOBAHUSMM
1 amdoTEPHbIMU TMAPOKCHAAMM, conamn. KayecTBeHHan

peakuma Ha cynbdaT-MoH

Ymems ob6pawartbca ¢ nabopatopHbiM  0bopyaoBaHMEM U
HarpeBaTe/ibHbIMW MPUbOpPaMM B COOTBETCTBUM C NpaBUAaMU

TEeXHUKM be3onacHOCTM.

Habarwodams cBoMCTBa 91IEKTPONINTOB U MpoUcCxoaAawmnx ¢ HUMHU

ABNIEHUN.

Habarodame v onuceisame peakynn C y4aCctmem aNneKTposimTos C
NOMOLbKO €eCTeCTBEHHOIO (pyCCKOI'O nnn pOﬂ,HOI’O) A3blKa U

A3blKa XMMUMNU.

dopmynupoeamb BbIBOAbI NO pe3ynbTaTam MNpoBeaEHHOro




3KCNepuMeHTa

24 O6uwan xapaktepuctiuka | Obuwas xapaktepuctuka anemeHToB VA-rpynnbl. A30T, | Jasams obLLyt0 XapaKTEePUCTMKY aToMam, NPOCTbiM BellecTBam
XUMUYECKUX 3/IEMEHTOB | CTPOEHME aTOMa M MOJIEeKY/bl a30Ta. Pusmyeckne m | u coeguHeHUAm snemeHToB VA-rpynnbl B 3aBUCMMOCTU OT MX
VA-rpynnbl. A30T XMMUYECKME CBOICTBA M MPUMEHEHMe a30Ta. A30T B | MOJIOXKEHMA B MEPUOANYECKON CUCTEME.

npupoje u ero buonorvyeckas posb.
Xapakmepu3osams C WCMNOJIb30BaHMEM pyccKoro (poaHoro)
DemoHcTpauun. [Ouarpamma  «CocTaB  BO34yxa». | A3blka M A3blKa XMMUWU CTPOeEHUE, PU3MYECKME U XMMMUYECKME
BuaeodparmeHTbl M changbl «NTnubn 6asapbi» CBOICTBA, NO/IyYeEHNE U MPUMEHEHUE a30Ta.
Ha3zeleame coeguHeHus a3oTa no ¢dopmyne U cocmasaame
dopMynbl MO NX HAa3BAHUIO.
YcmaHasnueames  NPUUYUHHO-CNEACTBEHHblE  CBA3M  MeXAay
CTPOEHMEM aTOMa W MOJIEKYbl, BUAOM XMMUYECKOM CBA3MW,
TUNOM KPUCTANNYECKON PeLlETKN a30Ta U ero puanyeckumm um
XMMUYECKMMM CBOMCTBAMM.
BbInoaHAMb pacyéTbl N0 XMMUYECKMM GOPMYIaM U YPaBHEHUSAM
peakumin, NPoTEeKatoLWMX C y4acTMEM a30Ta
25 Ammuak. Conm AMMMaAK, CTpOEHUE MONEKYNbl U GU3MUYECKUE CBOICTBA. | Xapakmepu3oeams C WCNONb30BAaHUEM PYCCKOro (pogHoro)

dMMOHNA

AMMMayHasa BOAa, HaLuaTprHblﬁ cnupT, rmapart
aMMUaKa. ﬂ,OHOpHO-aKLI,EI'ITOprIﬁ MeXaHNU3M
06pa3OBaHVIFI cBA3N B KaTUOHE dMMOHMUA.

A3blKa N A3blKa XMMUUN COCTaB, CTPOEHNE MOJIEKY/bI, ¢M3M‘-I€CKMG

N Xmummn4yeckue CBOI?ICTBB, nonyyeHume n npumeHeHne ammmnaka.

Haszbieame conn ammoHMA no cboleynaM n cocmassameos




BoccTaHoOBUTENbHbIE CBOMCTBA aMMMaKa.

Conn ammoHMA M KX npumeHeHue. KayecTBeHHaA

peakymna Ha KaTMOH aMMOHMUA.

AemoHcTpauuu. MNMonyyeHwue, cobupaHue n

pacno3HaBaHMe amMmuaka. PasnoxkeHue guxpomaTta

dMMOHMA.

NabopartopHblit onbiT. 36. KauyecTBeHHaa peakuusa Ha

KaTMOH aMMOHUA

dopmynbl MO UX HAa3BaHUAM.

3anucbieams MONEKYNAPHbIE U WOHHbIE YPaBHEHMWA peaKkuui,

XapaKTeEPU3YIOLWNX XMMUYECKME CBOMCTBA ammMaKka W cosen

dMMOHMUA.
Cocmasname YPaBHEHNA OKUCINUTENbHO-BOCCTAHOBUTE/IbHbIX
pea KLI,Mﬁ C y4yactmem aMMhaKa C NOMOUWbHO  MeToada

3/IEKTPOHHOrO H6anaHca.

Ycma+asaueame NPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY BULOM

XMMUWYECKOM CBA3KU, TUMOM KPUCTA/IZIMYECKOM pPEeWETKN B

dMMUaKe U CoNAX aMMOHMA U d)VI3M'~IeCKVIMM n Xmmm4yeCKMmMmun

CBOWMCTBAaMM 3TUX BE ecTs.

Mposodums, HAbAOOAMbL W ONUCLIBAMb  XUMUYECKUIA

3KCNepumeHT no Pacno3HaBaHUIO MOHOB dMMOHMUA C

CO6/'IIOLI,E'HME npasun TEXHUKU 6e3onacHOCTH.

BbinosiHAMb PacyHéThl MO XMMUYECKMM GOPMYIam U YPaBHEHUAM

peaKLl,Mﬁ, NPOTEKAOWUX C yH4aCTUem aMMHnaKa




26 Mpakmuyeckasa paboma | MNonyyeHne, cobupaHue M pacnosHaBaHWE amMmMuaka. | [Toayyame, cobupams v pacrnosHasames ammuak. Obpawameca
4. MonyyeHne ammmnaKka | M3yyeHme pacTBOPUMOCTM aMMMaka B Bode MW | c nabopaTopHbiM  obopyaoBaHMeM W HarpesaTeNbHbIMU
W U3y4yeHMe ero CBOMCTB | XapaKTepPUCTUKa OCHOBHbLIX CBOMCTB rMmgpata ammuaka. | npubopamm B COOTBETCTBMM C  NpaBuIaMU  TEXHUKU
KauecTBeHHana peaKkuma Ha KaTMOH aMMOHMSA 6e30nacHOCTH.
Habnwodams v onucelsames XUMMWYECKUIA ISKCMEPUMEHT C
NOMOLLLbIO PYCCKOTO (POAHOr0) A3bIKa U A3bIKa XMMUMU.
®opmynuposams BbiBOAbI NO pe3ynbTaTaM  MNPOBeAEHHOTO
3KCMepMmeHTa.
CompyOHU4ams B npouecce y4ebHOro B3aMMOAENCTBMA NpU
paboTe B rpynnax
27—28 | KucnopogHble OKcuppl a3oTa: HecosieobpasyoLmMe U KUCIOTHbIE. Xapakmepu3osams C WCMNOJIb30BaHMEM pPycCcKoro (poaHoro)

coeanHeHnA a3oTa

A30TMCTaA KUCAOTA U HUTPUTbI. A30THAA KKUCNoTa, eé

noJiyyeHue u cBoncTea. HUTpaThl.

[OemoHcTpauuun. BzanmogencTenme KOHUEHTPUPOBAHHOM
a30THOM KUCAOTblI C Meadplo. [opeHMe YE€pHOro nopoxa.
PasnoskeHne HWUTPaTa KaiuA U rOpeHue A[pPeBecHoro

Yro/JibKa B HEM.

NabopartopHblii  onbIT. 37. XuMWYeckme CBOMCTBA

A30THOM KUCNOTbI KaK INNEKTPONNTA

A3blKa W A3blKa XMMWUU COCTas., ¢M3qucxme n Xxmmum4yeckue

CBOWCTBa, nonyyeHme n nppmeHeHMe OKCMO0B a3oTa.

Cocmasname MONEKYNAPHbIE U WMOHHbIE YPABHEHWUA PeaKuui,

XapaKTepunsyrwmx xummyeckme CBOWCTBA OKCMA0B a30Ta.

YcmaHasnueame NpUUYNMHHO-CNeACTBEHHbIE CBA3M MeX4y BUOOM

XMMWYECKOM CBA3K, TUMOM KpMCTa}'I}'IVI‘-IeCKOVI pewéTKM B

OKCHUAaX a30Ta U UX ¢M3MHECKMMM N XMMUYECKMMM CBOMCTBAMM.

Xapakmepu3osams C WCMNO/Sb30BaHWEM PYCCKOTo (pogHoro)




A3blKa W A3blKa XMMUU COCTas., ¢M3quc+<me n Xxmmum4yeckue

CBOWCTBA @30THOM KMCAOTbI KaK 3NEKTPOIUTA U €€ NPUMEHEHME.

3anucelBamb MOJIEKYNAPHbIE U MOHHbIE YPaBHEHUA peakuumin,
XapaKTepusyloLLne XMMNUYECKMe CBOMCTBA a30THOM KUCAOTbI KaK

INNEKTPONNTA.

Mposodums, HAbAOAMb W ONUCLIBAMb  XUMUYECKUIA
3KCMEePUMEHT, XapaKTepu3yHLIMA CBOWCTBA a30THOM KUCAOTbI
Kak 2/1eKTponuTa, C cobaogeHnem  nNpaBua  TEXHUKU

6e3onacHocTu.

Xapakmepu308ame a30THYHO KUCNOTY KaK OKUCAUTESb.

Cocmasname YpPaBHEHNA OKUCINUTENbHO-BOCCTAHOBUTE/IbHbIX
peaKu,Mﬁ, XapaKTepunsyrwuwmnx xmmmyeckue CBOMCTBA a30THOM
KMNCNOTbl KaK OKUCINUTeNnA, C NOMOLUbHO MeToda 3/1eKTPOHHOro

banaHca.

lposodums, HabAWOAMbL WU ONUCLIBAMbL  XUMMUYECKUMN
3KCNEPUMEHT, XapaKTepu3YIOLNA CBOMCTBA a30THOK KMCNOTbI
KaK  oKucnautens, ¢ cobnogeHnem  nNpaBUa  TEXHUKM

6es3onacHocTH
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docoop u ero

dochop, cTpoeHne atoma u annotponusa. Pocougpl.

docduH. Okcna docdopa(V) n docdopHas Kucnota.

Xapakmepu3o8ams C WUCMNO/Jb30BAaHWEM PYCCKOTO (pogHOro)

A3blKa U A3blKa XMMWKN CTPOEHWUE, anoTPONnuio, ¢M3M‘-IGCKMG n




coeauMHeHnn

docdarbl.

OemoHcTpauun. O6pasubl NPUPOAHbLIX COeAMHEHWNN
docdopa. NopeHne pochopa Ha Bo3ayxe U B KUCaopoae.

MonyuyeHne 6enoro pocdopa 1 UCNbITaHME €rO CBOMCTB.

NabopartopHblii onbiT. 38. KauecTBeHHana peakuus Ha

XMMUYECKNE CBOMCTBA, NONyYeHMe U npumeHeHne docdopa.

CamocTosaTenbHO onucbieams CBOWCTBA okcuaa docdopa(V) Kak

KMC/IOTHOTO OKCKAA M CBOCTBa GOCHOPHOM KUCAOTbI.

Unnrocmpuposame cBoncTBa okcuaa docdopa(V) n docdopHoit

KMCNOTbl YpaBHEHUAMM COOTBETCTBYIOLLMX PeaKLmii.

docdart-uoH
lMposodums, HAbAWOAMbL WU ONUCLIBAMbL  XUMUYECKUMN
3KCMNepUMeHT ¢ cobaogeHnem npasua TeEXHUKK 6esonacHoCTU.
PacnoszHasame pocdaT-noHbI
30 Obuias xapakTepucTuKa | Obwana  xapaKtepucTuka  anemeHToB  IVA-rpynnbl: | Jasames obLLyt0 XapaKTEPUCTUKY aToMam, NPOCTbIM BELLECTBaM

anemeHTtoB IVA-

rpynnol. Yrnepog,

0COHEHHOCTU CTPOEHUA aTOMOB, MPOCTbIX BELLECTB U
COeZMHEHWI B 3aBUCUMOCTU OT MOJIOXKEHWUSA 3/1IEMEHTOB B
nepuoamyeckon cucteme. Yrnepoa. Kpyrosoport
yrnepoga B npupoge. AnnoTponHble moanduKaumm:
anmas, rpadut. AMopoHbIN yraepos: carka, ApPeBecHbI
yronb. Apcopbuma. Xumumyeckue cBOWMCTBA Yyraepoga.
KoKkcoxnmmyeckoe nNpousBOACTBO M €ro npoayKums.

Kapbugpbl.

DemoHcTpaumn. Konnekumsa «O6pasubl MNPUPOLHbIX

coegmHeHnn yrnepoga». Moptpetr H. M. 3enunHckoro.

MornoweHne aKTUBMPOBAHHLIM YINEM PACTBOPEHHbBIX

W coeguHeHnam snemeHToB IVA-rpynnbl B 3aBUCMMOCTU OT MUX

NoN0XXeHnA B nepmop,mqecr(oﬁ cncreme.

Xapakmepu3osams C WCNONb30BaHWEM PYCCKOro (pogHoro)
A3blka M A3blKa XMMWWU CTPOEHME, aNoTponuio, GUsndeckme u
XMMWUYECKME CBOWMCTBA, NOAyYeHME U MPUMeEHeHMe amopdHOro

yrnepoaa.

CpasHUBaMb CTPOEHMUE U CBOMCTBA anMasa 1 rpaduTa.

Onucesisames OKUC/INTENNbHO-BOCCTAHOBUTE/IbHbIE CBOICTBA

yrnepoga.




BeLLLeCTB UK ra3os. YCTPONCTBO NpOTUBOrasa

Mposodums, HAbAOOAMbL W ONUCLIBAMbL  XUMUYECKUI

3KCNEepPUMEHT ¢ cobtogeHnem nNpaBua TEXHUKKM 6e30nacHOCTH
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KncnopoaHsbie

coegunHeHunAa yrnepoga

Okcup, yrnepoaa(ll): cTpoeHne monekynbl, NoayYyeHue u
csoiictBa. Okcmpg, yrnepoga(lV): cTpoeHwe monekysnbl,
nosiydeHMe u cBoicTBa. YrosibHas Kucnota. Conum
YIrONbHOM KUCNOTbl: KapboHaTbl M TMAPOKapbOHaThI.

TexHnyeckasa n nuuiesan coaa.

Na6opaTtopHbiii onbiT. 39. MonyyeHMe W CBOWCTBa

YrONbHOM KUCAOTbI

Xapakmepu3zosams C WCMONb30BaHMEM pyccKoro (poaHoro)
A3blKa U A3blKa XMWMWUWUN COCTaB, d)VISVI‘-IECKVIe n XmmuyeckKkue

CBOWCTBA, nonyyeHmne M npumeHeHne oKCnaos. yrnepoaa.

Yemanasnusame NMPUYNHHO-CNEeACTBEHHbIE CBA3UN MeXAY BUAOM
XMMMWYECKOM CBA3M M TUNOM KpMCTaﬂnMHeCKOﬁ pELIJéTKM B
OKCHaax yrnepoga wu UX ¢M3MHECKMMM n  XMMnyeCKknmm

CBOMCTBAMM, @ TaKKe NPUMEHEHUEM.

Cobntodame npasuna TEXHUKM 6e30nacHOCTM npwm

MCMNO/Ib30BaHUN NEYHOTO OTOMNJ/IEHUSA.
OKa3b/8amMb NEPBYH0 NOMOLLb NPY OTPABAEHUWN YrapHbIM rasom.

Xapakmepu3o8ams C UCMNOJIb30BaHMEM PYCCKOro (poAHoro)
A3blKAa M A3blKa XMMWUWUN COCTaB, ¢M3M‘-I€CKVI€ n Xmmuyeckume
CBOWCTBA, NOJYYEHUE U NPUMEHEHME YrONbHOW KUCNOTbl U eé

coneli (kapboHaToB U rMApPoKapboHaTOB).

Unaocmpuposams  3aBUCMMOCTb  CBOWCTB  CO/MEM  YrofibHOM

KMUCNOTbl OT UX COCTaBa.

lMposodume, HabawOamMb W ONUCLIBAML  XUMUYECKUI




3KCNepUMEHT ¢ cobtogeHnem NpaBun TEXHUKM B6e3onacHoCTH.

PacnosHasameb Ka p6OHaT-MOH .

BbinosHAMb pacyéTbl N0 XMMUYECKMM GOPMYIam U YPaBHEHUAM

peakumin, NPOTEKaloLWMX C y4acTUEM COeAMHEHUI yraepoaa

32 lMpakmuyeckas paboma | MonyyeHne, cobupaHme M pacnosHaBaHue yraekucnoro | lMoayyams, cobupamb W pPAcCno3HABAMb YIIEKUCIbIN ras.
5. MonyyeHue | rasa. M3yyeHne pacTBOPUMOCTU YINIEKUCAONO ra3a B Boge | Obpawamecs c NlabopaTopHbIM obopynoBaHnem "
YINIEKUC/IOTO  Ta3a M | U XapaKTePUCTMKA KMUC/IOTHbIX CBOMCTB  Yro/IbHOM | HarpeBaTe/ibHbIMKM MpPUbopamM B COOTBETCTBUMM C MpPaBU/IaMu
M3y4YeHMe ero CBOMCTB Kucnotbl. KauyecTBeHHass peaKkuua Ha KapboHaT- WU | TeXHUKM 6e3onacHoCTU.

rmapokapboHaT-MOoHbI
Habawodame W onucbieams XUMUYECKUIM 3IKCMEPUMEHT C
NMOMOLLbIO PYCCKOTO (POAHOrO) A3bIKa M A3blKa XUMUMU.
dopmynuposams BbIBOAbI NO pe3yabTaTaM MPOBEAEHHOrO
3KCNepMMeHTa.
CompydHu4ams B npouecce ydyebHOro B3aMMOAENCTBUA NpU
paboTe B rpynnax

33 Yrnesogopoapbl OpraHnyeckaa xumusa. Yrnesogopopgbl. MeTaH, 3TaH u | Xapakmepuzosams  0ocObBeHHOCTM  cOCTaBa M CBOWCTB

nponax KaK npegenbHble (HacblweHHbIE)

YrneBoAopoAbl. ITUAEH M aUueTUNeH Kak HenpeaesbHble
(HeHacbIWEeHHbIE)

yrnesoAopoapbl. CTpyKTypHble

OpraHn4ecKkux COEAMHGHMVI.

Paznuyame npegenbHble N HENpeaeibHble yrnesoaopoabl.




fopeHue

bopmynbl OpraHUYeCcKuxX BELLLECTB.

yrneso4oposos. Peakuuu AernapupoBaHus

npeaenbHbIX Yyrnesoaopoa0s.

AemoHcTpauyun. Mogenn MmoaekKyn meTaHa, 3TaHa,
3TUNAEeHa W aueTuneHa. Bs3ammopenctsme 3TUAEHA C

6pOMHOI BOAOW M PacTBOPOM NEepMaHraHaTa Kaims

Haseieame w 3anucbieams  Gopmynbl  (MONEKyAApHbIE U

CTPYKTYPHbIE) BaXKHeNLIMUX NpeacTaBUTeNel Yrn1esoa0poa0B..

Habaodames 3a X040M XMMUYECKOFO 3KCNepumMeHTa, OnumcbiBaTb

€ro n genatb BbiIBOAblI HA OCHOBE Ha6l'|l0,£I,EHVIl7I.

d)UKCUpOBGmb pe3ynbTaTbl 3KCNEPUMEHTA C MOMOLBbIO PYCCKOro

(pogHOro) A3biKa, a TaKKe C NMOMOLLbIO XMMUYECKUX Gopmyn u

ypaBHEHMU
34 Kncnopoacoaepxa- CnmpTbl. ITUAOBLIN CNMPT, €0 NOAYyYeEHUE, MPUMEHEHME | Xapakmepu3osams  CNMPTbl  KaK  KMCNOPOACOAeprKalime
n ¢dusmonornyeckoe paeincTene. TPEXATOMHbINA CNUPT | OPraHUYecKUe coeguHeHus.
LMe opraHuyeckme
TULLEPUH. YKCycHaa KMCNOTa Kak npeacraBuTeNb
coeanHeHuA Knaccuguyuposams cnnpTbl NO YNCY TMAPOKCUbHBIX FPYNn B
KapOOHOBbIX KMC/IOT.
X MOJIEKY/IaX.
DemoHcTpauun. Obwme XMmMYecKMe CBOMCTBA KUCAOT
Ha3zeieame npeactasuTenen oAHO- M TPEXAaTOMHbIX CMUPTOB U
Ha NpuMmepe YKCYCHOM KucnoTtbl. KayecTBeHHaa peakuma
3anucblBaTb X Gopmybl.
Ha MHOTOATOMHble CNUPTHI
Xapakmepu3osame KapboHoBble KMUCNOTbI Kak
KMUCNOPOACOAEep KaLLMe OPraHNYecKme coeanHeHns.
35 KpemHuit n ero KpeMHuWli, CTpoeHMe ero aTomMa M HaxoXAeHue B | Xapakmepu3osams C WCNO/Ab30BAaHWEM PYCCKOro (pogHoro)

coegunHeHuA

npupoge. CBOMCTBA KpemHuA. Cuanumabl U CUNAH.

Okcua KpemHuaA(lV). KpemHnesasa Knucnota 1 eé conu.

DemoHcTtpauun. Konnekuma «O6pasubl MNPUPOaHbIX

A3blKa W A3blKa XMMUN CTpPOEHME aTomMOB WU KPUCTANNoB.,
d)I/I3M‘-IeCKMe N XMMmmn4yeckume CBOI?ICTBB, nonyyeHue n npyumeHeHume

KpemMmHuA.




COGAMHEHMﬁ KpeMHUA». Konnekuma crekna, KepaMUunKm,

LeMeHTa U U3Je/INN U3 HUX.

NabopartopHble onbiTbl. 40. MponyckaHue yrnekncaoro

ra3a 4dyepes pactBop CUNNKaTa HAaTpuUA

Yemanasnusame NMPUYNHHO-CNeACTBEHHbIE cBA3N mexagy

CTPOEHMEM aToma, BMAOM XWMWYECKOM CBA3W, TUMOM
KPUCTAN/IMYECKOM PELLETKM KPEeMHUA U ero GpuaMyeckumun u

XMMUYECKMMWN CBOMCTBAMM.

BbInoaHAmMb pacyéTbl N0 XMMUYECKUM GOPMYIaM U YPaBHEHUAM
peakuunii, nNpoTeKalWmMX C€ y4yacTUeM KPEeMHUs U ero

coeINHEHUN.

Xapakmepu3osams C WMCNONb30BAaHWEM PYCCKOro (pogHoro)
A3blka M A3blKa XMMUM COCTaB, (U3MYECKME N XMMMUYEcKue

CBOWCTBA, nonyyeHune n npuMmeHeHune COGAMHGHVIIZ KpemMmHuA.

CpasHusamb AMOKCUADI YINEPOAA U KPEMHUA.

Onucebleams  BaXHeWwune TUMbl NPUPOAOHbIX COEAMHEHMVI

KPeMHUA KaK OCHOBHOIO 3/1eMEHTa /'IMTOCd)epr.

36

CunnukaTtHas

NPOMbIWNEHHOCTb

Mpon3BOACTBO CTeKNa W UEMeHTa.

Mpoaykuna
CUIMKATHOW NPOMBbILWNEHHOCTU: ONTUYECKOE BOJIOKHO,

Kepamuka, papdop, basHc. OnTryeckoe BONOKHO.

OemoHcTpauuun. Konnekumsa npoayKUMM CUAMKATHOM

NPOMbILJEHHOCTN.  BuaeodparmeHTel u  cnangpl

«[Mpon3BOACTBO CTEK/A M LLleMeHTa»

Xapakmepu308amb  CUAUKATHYIO  MPOMBIWNEHHOCTL W eé

OCHOBHYIO MPOAYKLMIO.

YcmaHasnusame aHanornm mexay pasanyHbIMmM OTPACIAMMU

CUNMKaTHOM NPOMBbIWNEHHOCTU




37 MonyyeHune Hemetannbl B8 npupoge. ®PpaKkumoHHaa neperoHKa | Onucbi8amMb HaXOXAeHUEe HEMETAIN0B B NPUPOoSeE.
HemeTannos XNOKOro BO34yXa KakK cnocob nonyveHua KuUcaopoaa,
Xapakmepu3osame bpPaKUMOHHYIO MEeperoHKy XWAKoro
asoTa u aproHa. MonyyeHune docdopa, KpemHusa, xaopa,
BO34yXa KaK COBOKYMHOCTb GM3NYECKMX NPOLLECCOB.
nofaa. NeKTpoan3 pacTBopoB.
Ap2ymeHmuposams ~ OTHECEHMEe  MPOLLeCCOB  NOAYyYeHuA
OemoHcTpaumn. Konnekuma «lpupoaHble coeguHeHuA
aKTMBHbIX HEMETANNOB K OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHBIM
HemeTannos». BuaeodparmeHThbl 7 cnangpl
npoueccam
«®paKUMOHHAA  MeperoHKa  XWOKOro  BO34yxay.
BupoeodparmeHtol u cnangbl «lonydyeHne Bogopoaa,
Kucnopoga " ranoreHos 3NEKTPONNTUYECKNUM
cnocobom»
38 MonyyeHue BaxkHeWwmnx | MonydyeHne  cepHOM  KUCAOTbI:  CbIPbE,  XMMW3M, | Xapakmepu308ams XMMU3M, Cbipb&, annapaTypy 1 Hay4yHble
XMMUYECKNX TEXHONOTUYECKaA CXema, MeToJ, KUMALWLEero Cnos, | NPUHLMNbI NPOU3BOACTBA CEPHOM KUCAOTbI.
COGAMHEHMVI npuHUnNbI T€I‘I}1006M€Ha, NPOTUBOTOKA U LUNPKYyAALUN.
CpasHusams NPOU3BOACTBO CEPHOWM KUC/MOTbI U MPOM3BOACTBO
HemeTannos Oneym.
aMMMUaKa
MpounssoacTso aMmMaKa: CbIPbé, XMMU3M,

TEXHO/I0IrN4eCKaa cxema.

DemoHcTpauun. Mogenu annapaTos 414 Npon3BoACTBa
cepHol KucnoTbl. Mogenb Kunsawero cnos. Moaenb

KOJIOHHbl CMHTE3a aMMUaKa. BMAeOd)paI'MEHTbI n

cnangpbl «Mpoun3BoacTBo cepHoit KMUCNOTbI».

BupoeodparmeHTbl 1 cnagbl «Mpons3sBoacTBO aMMMaKa».




Konnekuus «Cblpbé ans NoayvyeHUa CepHOM KUCNOTbI»

39 0606uweHne no Teme YpOK-ynparKHEeHUe C NCNONb30BaHMEM CAMOCTOATENbHOM | [TpoBoO0UMb OUEHKY COOCTBEHHbLIX AOCTUMEHUN B YCBOEHUU
«HemeTtannbl n nx paboTbl NO BbINOAHEHUIO NPOBEPOYHbIX TECTOB, 3a4aHUN | TEMbI.
coeguHeHna» W ynpa*KHeHUM
Koppekmuposamb cBOM 3HaHUA B COOTBETCTBMW C NAAHMPYEMbIM
pe3ynbTaToMm.
Moayyames  XMMWYECKYD  MHPOpMaLUMM U3 Pas/INYHbIX
MCTOYHMKOB.
Mpedcmasaams nHbopmauuio no Teme «HemeTannbl» B BUAE
Tabnuu, cxem, OMOPHOrO KOHCMEeKTa, B TOM u4ucie cC
npumeHeHnem cpeacts KT
40 KoHmponeHaa paboma 2 no teme «HemeTtannbl n nx coeguHeHUA»

MeTtannbi n nx coeguHeHus (16 u)




41 O6uwasn xapaktepuctuka | MNonoxkeHne MeTannoB B Nepuoanyeckon cucteme | O6BACHAMSb, UTO TaKoe MeTabl.
MeTannos Xummyeckux anementos . . MeHaeneesa, CTpoeHume nx
Xapakmepu3o8amb XUMUYECKUE 3INEeMEHTbI-MeTanlbl MO UX
aTOMOB W KpucTtannosB. MeTannmyeckaa cBA3b MU
NnoaoXeHuto B nepmoanyveckomn cucteme . U. MeHaeneesa.
MeTaNNIMYecKan KpUcTanamyeckan pewértka. dusnyeckme
CBOWMCTBA METAN/IOB: 3/EKTPO- M TenJIoNpPOBOAHOCTb, | [lpo2HO3UpOoBaMbL  CBOWCTBA  HE3HAKOMbIX  METaANoB MO
OTpaKkalollaa CrnocobHOCTb, MIACTUYHOCTb. YEPHbIE U | MONOXKEHUIO B NEPUOANYECKON CUCTEME XMMUYECKUX 3/IEMEHTOB
LBETHbIE METaNbl [. N. MeHgeneesa.
YcmaHasnueams  NPUYUHHO-CNEACTBEHHbIE  CBA3M  MeXAy
CTPOEHMEM aToMa, BMAOM XMMUYECKON CBASU WU  TUNOM
KPUCTaNNNYECKOM PELETKM Y MEeTanoB — NPOCTbIX BELLECTB U
UX COeANHEHWNI
42 Xvmnyeckne cBoicTBa | MeTannbl KaK BOCCTAHOBUTENU. DNEKTPOXMMMUYECKUN | OB6BACHAMSb, YTO TaKoe pAL aKTUBHOCTM META/INIOB.
MEeTaNnos pAg,  HanpaxeHun. B3aumopeicTtBMe MeTannoB C
lMpumeHaMb ero ANA XapaKTEPUCTUKU XMMMUYECKUX CBOMCTB
HemeTasnamu,  OKCUAAMMW,  KUCNOTaMM,  CONAMM.
NPOCTbIX BEL,ECTB-METANN0B.
ANtOMUHOTEPMMUA.
0O6obwams cUCTEMY XMMUYECKUX CBOWCTB META/INIOB  Kak
DemoHcTpauun. BsaumopelictBMe HaTpuAa, AUTUA U

Kanbuua c BO,CI,OVL [opeHne HaTpuA, MmarHuAa u xenesa B

Knucnopoae. BcnbiwKa TepMMTHOﬁ cmecn.

B3aMMOAel7|CTBMe CMeCn nopowKoB cepbl U XKenesa,

LUMHKa W cepbl. Bsammo,a,eﬁcmme allOMUHNA C

KMCNOTamMu, LWenoyamm U BoAon. Bsammogeictsue

«BOCCTaHOBUTE/IbHbIE CBOMCTBAY.

Cocmasname MOJIEKYNISIPHbIE ypaBHeHUs peakuui,
XapaKTEPU3YIOWMNX XMMWUYECKME CBOMCTBA METa/IOB B CBeETe
yyeHus 06 OKUCUTENbHO-BOCCTAHOBUTE/IbHBLIX MPOLLECccax, a

peakuynn C ydaCtmem 3/1EKTPONUTOB, NPeACTaB/IATb TaKXKe U B




Kenesa U megn C X10pOoM. B3aMMO,D,el7’ICTBME megn C

KOHUEHTPUPOBAHHON CEPHOM KUCIOTOW M a30THOM

KMCNoTo (pa3baBieHHOM M KOHLEHTPUPOBAHHOM).

NabopartopHbiii onbiT. 41. B3aumopelicTBue Kenesa C

pactBopom cynbdata megu(ll)

WOHHOM BUAE.

Habnwodams v onucblsams peakuMm mexay BellecTBamu C

NMOMOLLbIO PYCCKOro (pO,D,HOI'O) A3blKa U A3blKa XUMUMN.

CamocroatenbHo npoeodumb onbIThbl, noaresepxagarowme

XMMUWYECKME CBOWMCTBA MeTannoB, C COGﬂPOLI,eHMeM npasun

TexHWKU be3onacHoCTH

43—44

O6uwan xapakTepmcT1Ka

anemeHTOB |A-rpynnol

CTpoeHMe aTtomMOB M NPOCTbIX BELLECTB. 3aBUCMMOCTb

OUBMYECKMX U XMMWUYECKMX  CBOMCTB  LLENOYHbIX

MeTafNNoB OT 3apAdoB agep WX atomoB. OKcuabl M
TMAPOKCMAbI  LENOYHbIX METaNoB, WX NoJydYeHue,
CBOMCTBA M MPUMEHEHME. BaxKHellume Conmn LeIoUHbIX

MeTannoB, UX 3Ha4YeHune B Nnpupoae 1 XU3HM 4yenoseKa.

AemoHcTpauus. OKpaCKa nnameHn coeamHeHnAMU

Le/I0OYHbIX MeTaNN/10B

Ob6bACHAMbL  3TUMOJIOTUIO  Ha3BaHUA  rPynnbl «LLeN0YHble

MEeTaNNbI».

LHasame 06LLI,le XapPaKTEPUCTUKY WENNOYHbIM METaN/laM MO UX
NONIOXKEHUIO B HepMOAMHECKOVI cucreme XMMUYeCKUX aNIeEMEHTOB

[. N. MeHgeneesa.

Xapakmepu3osams CTpoeHue, ¢U3MYEcKMe U  XUMMUYECKMe
CBOMCTBA WWE/0YHbIX MEeTa/IZIoB B CBETe 0OLlero, ocobeHHoro 1

eanHNYHOoro.

Hpedcxas’b/samb ¢M3VI‘-I€CKVIE N XMMUYECKNEe CBOMCTBA oKcnaos
N TMApPoOKCNA0B LWeTOYHbIX MeTasl/IoB HAa OCHOBE MUX COCTaBa U
CTpoeHunA n noatTeepXgaTb

NPOrHo3bl YpaBHEHNAMU

COOTBETCTBYHOLWUNX peakun n.

Mposodume PacyéTbl NO XMMUYECKUM GOPMYIaM U YPABHEHUAM




peaKu,Mﬁ, NpoTeEKaOWUX C y4aCTUEM LWENOYHbIX METAN/IOB U UX

coeanHeHnn
45—46 Ob6uwan xapaktepuctuka | CTpoeHne aTOMOB WM MNPOCTbIX BeLecTB. 3aBUCUMOCTb | O6bACHAMb 3TUMONOTUIO Ha3BaHUA rpynnbl
[IA-rpynnbi OU3NYECKUX U XMMUYECKMUX CBOWCTB LLENOYHO3EMENbHBIX | «LLEN0YHO3EMENbHbIE METaN/bI».
METaNN0oB OT 3apAafoB Agep ux atomos. Okcuapl um
Jasameb  06WYyl0  XapaKTepucTUKy meTannam  lIA-rpynnbl
TMOPOKCUAbI  LLEeNOYHO3EME/IbHbIX ~ META//IoB,  UX
(wenoyHozemenbHbIM  MeTannam) MNo WX MOJIOKEHUIO B
no/sly4eHue, CBOMCTBA M NpMMeHeHue. BarkHenwmne conm
nepuoamnyeckomn cucteme XMMUYECKUX 3/IeMEHTOB
LWENOYHO3EeMENbHbBIX METAN/OB, UX 3HAYEHME B NpUpoae
4. N. MeHgeneesa.
M M3HM 4Yenoseka. KapboHaTbl M ruapoKapboHaThbl
Kanbums. Xapakmepu3osame CTpoeHWe, GU3MYECKME U XUMUYECKUe
CBOMCTBA LE/I0YHO3EMEJIbHbIX METa/I/IoB B CBeTe o006Llero,
OemoHcTpaummn. OKpacka naameHun coeanHeHUAMU
0COH6EHHOro U e ANHUYHOTO.
LeNIOYHO3EeME/IbHbIX  MeTannoB. [aweHne UM3BeCcTU
BOAOWN. lMpedckasbieams GU3MUYECKME U XMMUYECKME CBOMCTBA OKCUAOB
M rmgpokcnaos metannos |IA-rpynnbl Ha OCHOBE MX COCTaBa W
NabopartopHblii onbiT. 42. [lonyyeHne U3BECTKOBOW
CTpoeHMA 1 1o0meep#dams  MNPOrHO3bl  YPaBHEHUAMM
BOZbl U OMbITbI C HEN.
COOTBETCTBYIOLLNX PeaKUU.
lposodume pacyéTbl N0 XMMMUYECKUM GOPMYIaM U YPaBHEHUAM
peakuMn, NpPOTEKalWMX C YydyacTMeM LLEeN0YHO3EMESbHbIX
META/I/IOB U UX COEaNHEHN
47 YKEcTKocTb BOAbI U ECTKoCTb BOAbI: BpeMeHHas M nocTosaHHas. Cnocobbl | O6bACHAMb NOHATUE «KECTKOCTb BOAbIY.

YCTPAHEHWA  BPEMEHHOM  KECTKOCTW. Cnocobbl




cnocobbl eé ycTpaHeHuA

YCTPaHEHMA NOCTOAHHOM KECTKOCTU.

AemoHcTpayuun. MNonyyeHune YKECTKOM BOAbl

B3aMMOAeNCcTBUEM YINIEKUC/IOTO C M3BECTKOBOM BOAOMN.
YcTpaHeHWe BPEMEHHOM XECTKOCTU KUMSYEHUEM WU
fobasneHnem coapl. YcTpaHeHue NOCTOSIHHOWM
XEcTKocTn gobaBneHmem codbl. MOHUTbI U NPUHUMN KX

aenicteus (BungeodparmeHT)

Paznu4ame BpeMeHHY0 M MOCTOAHHYIO ECTKOCTb BOAbI.

Mpednazams cnocobbl yCTpaHEHWUSA KECTKOCTU BOAbI.

Mposodums, HAbAOAMb W ONUCLIBAMb  XUMUYECKUI

3KCNepUMEHT ¢ cobtogeHnem npaBua TEXHUKKM 6e30NacHOCTH

48

Mpakmuyeckasa paboma
6. "KEécTKoCTb BOADI U

Cnocobbl eé ycTpaHeHus

MonyyeHue ECTKOW BOAbI B3aMmogencTemem
YFNEeKUCNOr0 C  W3BECTKOBOM BOAOW. YcCTpaHeHue
BPEMEHHOMN  KECTKOCTU  BOAbl  KMMAYEHWEM U
fobaBneHnem  cogpl.  YcTpaHeHue MOCTOSAHHOM

ECTKOCTU BoAbl AobaBneHnem coapbl.

UcnbiTaHWe XKECTKOM BOAbl PAaCTBOPOM Mblia

Monyyams, cobupame W pacrno3HaeamMs YrAEKUCAbINM ras.

Obpawamscs ¢ nabopaTopHbim  0bopyaoBaHMEM 7
HarpeBaTe/ibHbIMW MPUOOPaMM B COOTBETCTBUM C NpaBUAaMU

TEeXHUKM be3onacHOCTM.

Habnwodams W onucbieams  XUMUYECKUI IKCNepMMeHT C

NMOMOLLbIO PYCCKOTO (POLHOrO) A3bIKa M A3bIKa XMMUW.

dopmynuposams BbIBOAHI MO pesyabTaTaM NpPoBeAEHHOro

IKCNEpPUMEHTa.

CompyoHuyams B npouecce y4ebHOro B3aMMOAEWNCTBUA MpU

paboTe B rpynnax




49 ANOMUHWUA 1 ero CoegMHEHNA aNlOMUHUMA B nNpupode. XumUYeckue | Xapakmepu3osams aNOMMHUIA N0 €ro  MNOJIOKEHUIO B
coeanHeHun CBOWCTBA W MNpUMeHeHMe antomuHuA. OCoBEeHHOCTM | NepuoamyecKoit cucteme XMMUYECKUX 3/1IeMeHTOB
OKCMAA W TMAPOKCHAA aNtloMUHUA Kak amdboTepHbix | [. N. MeHaeneesa.
coeaMHeHW. BakHeHlwune conu antoMuHKUA (xnopua,
Onuceisame CTpoeHUe, GU3NYECKME U XMMMUYECKME CBOMCTBA
cynbdar).
ANIOMUHUA, MOATBEPXKAAA UX COOTBETCTBYIOLWMMN YPaBHEHNAMMN
DOemoHcTpauun. Konnekuma nNpupoaHbIX COEAUMHEHUW | peakumii.
antomuHuA.  BunaeodparmeHTol M cnangbl  «Okcug,
06bACHAMb [BONCTBEHHbIA XapaKTep XMMWYECKUX CBOMCTB
aNtoOMMHUA M ero  moaudukauum».  lNonyyeHue
OKCMAA U rMAPOKCMAA aNIOMUHUA.
amdoTepHOro rMapoKcMaa antoMMHUA U UCCAef0BaHUe
€ro CBOICTB KoHkpemu3upogsames 3NeKTPOAUTUYECKOE MOJIyYeHne MeTannos
onucaHnem NpPoun3BoACTBa aNOMUHUA.
YemaHasnusame 3aBUCUMOCTb obnacrei npumeHeHus
a/IlOMUHUA U ero CnaaBoB OT CBOMCTB STUX BELLECTB.
Mpo8odume pacyéTbl N0 XMMUYECKMM GOPMYIaM U YPaBHEHUAM
peakumit, NpPOTEKAlWMX C Yy4acTUeEM aNOMWHMA U €ero
coeiHEHUN
50—51 Keneso u ero OcobeHHOCTM CTpoeHWss aTtoma Kenesa. Keneso B | Xapakmepu3osames TMONOMKEHME Kejfe3a B Nepuoamyeckom

coegunHeHunA

BaxkHeiwmne pyapl Kenesa. Okcuabl u

npupoae.
rmgpokeuabl xkenesa(ll) n (lll). Conun xenesa(ll) n (IN).

Ob6HapyKeHMe KaTMOHOB Kenes3a B pacTBope. 3HaYeHue

cmcteme  XMmudeckmx  anemeHtos . W, Mengeneesa w

ocobeHHOCTH CTPOEeHMA aTOMa Kene3a.

Onuceieameo d)I/I3M‘-IeCKVIe M XMMWUYECKMe CBOMCTBA xenesa,




coeMHEeHNM xKenesa.

NabopartopHble onbiTbl. 43. MNonyyeHne rnMapPOKCUAOB
kenesa(ll) wm (lll). 44. KayecTBeHHble peakuuu Ha

KaTUOHbI XKeie3a

NoATBEPXKAAA UX COOTBETCTBYIOLWMMM YPABHEHMAMMU PEAKUMA.

O6bACHAMb HanuumMe f[BYX TEHETUYECKUX PAAOB COEAMHEHWI

wenesa Fe?* n Fe3*.

YcmaHasenusams 3aBUCMMOCTb obiacTeit NMPUMEHEHUNA Kene3a n

€ro Cn/aBoB OT CBOMCTB 3TUX BeLlecTs.

lMposodume pacyéTbl MO XMMUYECKUM GOPMYNamM U ypPaBHEHUAM

peaKu,Mﬁ, NPOTEKaWUX C y4aCTUeEM Kene3a n ero COEAMHEHMVI.

Habarwodames n onuceieame peakunn mexay sewectrsBamum C

NMOMOLLLbIO PYCCKOTO (POAHOTO) A3bIKa M A3bIKa XMMUK

52

Mpakmuyveckas paboma

7.

PeweHrne
9KCMEepUMEHTANbHbIX
3a4a4 no Teme

«MeTtannbi»

PeweHune IKCNepumMeHTa/IbHbIX 3a4a4 Ha pacno3HaBaHUe

1 nonyvyeHme metansios n nx COEAMHGHMVI

JKcnepuMMeHTanbHO UcCc1e008ameb CBOMCTBA METaIoB U UX
COeAMHEHWN, pelaTb 3KCMEepUMEHTasibHble 33aZayM Mo Teme

«MeTannbi».

Pabomame C NnabopaTopHbIM obopygoBaHMem "
HarpeBaTeNbHbIMK NpMbOpamMM B COOTBETCTBUM C NpaBMAaAMU

TEXHUKM Be3onacHOCTM.

Habaodams cBOMCTBA METaNN0B U UX COEAUHEHUNA.

Onucbleams XMMUYECKUI 9KCNEPUMEHT C MOMOLbIO PYCCKOro

(poaHOro) A3blka 1 A3bIKa XMMUW.




dopmynuposams BbIBOAbI NO pe3y/nbTaTam MNPOBEAEHHOTO

3KCrnepmmeHTa.

Onpedenams (Ucxopgs u3 yy4ebHOW 3amauM) HeobXOAUMOCTb

MCcnonb3oBaHUA Ha6ﬂI-O,D,EHMF| NN SKCNepUMEHTa

53 Koppo3usa metannos n Koppo3usa razosasn (XMMmMYecKasn) U 3N1eKTpoXMMmmniyeckas. | O6BbACHAMb NOHATUE KKOPPO3UAY.
Cnocobbl 3aWmTbl OT 3awmTa MeTannoB OT KOPPO3UU.
Pa3znu4yambe XMMUYECKYIO U 9NEKTPOXMMUYECKYIO KOPPO3ULO.
Heé
OemoHcTpauun. Konnekuya «XMMUYECKUE WCTOYHMKMU
Unntocmpuposams npumepamm NoHATMA «KOppo3uaA»,
TOKa». Pe3ynbTaTbl AAUTENLHOrO 3KCNEpUMMeEHTa Mo
«XMMMYECKaa KOPPO3nA», «INEKTPOXMMUYECKAA KOPpo3ua».
M3y4YEHMIO KOPPO3UM CTaNbHbIX U34EeNUIA B 3aBUCMMOCTH
OT YC/I0BUI NPOLLECCOB Xapakmepuzosames cnocobbl 3aLWMTbl META/IZIOB OT KOPPO3UK
54—55 MeTannbl B npupoae. MeTannbl B npupoge. NMoHsaTue o metannyprn. YépHana | Knaccugpuyuposams dopmbl NPUPOAHbIX coeAnNHEeHUN
MoHAaTHe o M UBETHaa  MeTannyprua. MupomeTannyprua, | meTannos.
MeTannyprum rTMOPOMETANNYPruA, 3NeKTpomeTanayprua. [domeHHbIN

npouecc. MNepepaboTka YyryHa B CTajdb. INEKTPOAU3

pacnaaBsoB..

XapaKmepusoeamb O6LLI,M€ cnocob6bl nonyyeHnAa MeTannos:

NUPo-, TMAPO- U 3NEKTPOMETANNYPIUIO.

KoHkpemusuposame cnocobbl nonyyeHuA MeTannos




DemoHcTpauun. BoccTaHOB/eHME MeaM M3 OKcuAa

megu(ll) Bomopogom. BuaeodparmeHTbl M cnanabl

«Mpon3BoACTBO YyryHa M cTann». BugeodbparmeHTsl U

cnangpbl «3penna n3 yyryHa 7 cTanm».
BuaeodparmeHTbl " cnanabi «[pon3BoacTBO
ANNOMUHUAY

npumepamm W ypaBHEHUAMMU peakuuit C cocTaBaeHUEM
3/IeKTPOHHOro banaHca.
Onucbieamb  JOMEHHbBIM  MPOLECC U INEKTPOAUTUYECKOE

nony4yeHne MeTananos.

Paznu4ame Y€pHble U LBETHbIE METaJIIbl, YyTyH M CTasb

56 0O606wWeHne 3HaHUM N0 | YPOK-yNpaxKHEHME C UCMONb30BAHNE CaMOCTOATE/IbHOW Mposodumb OLEHKY COOCTBEHHbIX AOCTUMKEHUNA B YCBOEHWUM
Teme «MeTannbi» paboTbl MO BbINOSHEHWUIO MPOBEPOYHbIX TECTOB, 3343aHUIA | TEMBI.
N ynparKHeHuin

Koppekmuposamb cBOW 3HaHWA B COOTBETCTBMW C NIAHUPYEMbIM
pe3ynbTaToMm.
Moayyames  XMMWYECKYl0  MHPOpMaLMM U3 Pas/IMYHbIX
MCTOYHMKOB.
Mpedcmasname wHbopmauunio no Teme «MeTannbl» B BUae
Tabnuu, cxem, OMOPHOrO KOHCMEKTa, B TOM u4ucne C
npumeHeHnem cpeacts UKT

57 KoHmponeHasa pabom 3 no Teme «MeTannbi»

Xumua n okpyrKarowas cpeaa (2 u)




58 XUMUYecKui cocTas CTpoeHue 3eman: AApPO, MaAHTUA, 3eMHaA Kopa, | MHmezpuposames ceeaeHMA No pusmnyeckoi reorpadum B 3HaHUA
nnaHeTbl 3emnsa nmtochepa, ruapocdepa, aTmocdepa. XUMMWMYECKUIA | O XMMMUYECKOW OpraHM3aLmMm NaaHeThbl.
coctaB 3emnun. [opHble nopogbl. MwuHepanbl. Pyabl.
Xapakmepu3osames  XMMUYECKUA  COCTaB  Fe0JIOFMYECKUX
MonesHble nckonaemeole.
060104€eK 3emnu.
AemoHcTpayuun. BuaeodpparmeHThbl 7 cnanabl
Pa3zsnuyame myuHepanbl v roOpHble NOPOAbI
«CTpoeHMe 3emin N e€ XMMUYECKUM  COCTaB».
Konnekuys muHepanoB u ropHbix nopog. Konnekuus
«Pyabl meTannos».
NabopaTtopHbi onbIT. 45. N3yyeHne rpaHuTa
59 OxpaHa oKpy:KatoLei NCTOYHUKM XMMWYECKOro 3arpssHEeHMA OKpPYKaloWen | Xapakmepu3o8ames WCTOYHUKM  XMMMUYECKOTO  3arpsA3HeHun

cpeabl OT XuMmnyeckoro

3arpA3HeHus

FnobanbHble  3Konormyeckne  npobaemsi:

cpesbl.

HapyleHue 6MOreoXMMmnIYeCcKmx KpYyroBopoToB

XUMUYECKUX 3/1EMEHTOB, nortenseHue KMMaTa,

KUCNOTHbIe O30HoOBbIE

4oXaM  wn gp. Ablpbl.
MeKayHapoaHoe CcOoTpyAaHMYecTBO B 061acTU OXpaHbl
OKpy)Kalowel cpedbl OT XMMUYECKOro 3arpAsHeHus.

«3enéHasa Xxmmma».

DemoHcTpauun. BugeodparmeHTsbl n cnaigpbl

«FnobanbHbie sKoNOrNYecKme I'IpO6!'IeMbI yesioseyecrtBa»

OKpY»KatoLel cpeasl.

Onuceigeame rnobanbHble 3KoN0rNYecKkue I'IpO6J'I€MbI, CBA3aHHbIE

C XMMUNYECKUM 3arpAasHeHnem.

lpednaeame NyTM MUHUMMU3ALMM BO3LENCTBUA XMMWUYECKOTo

3arpAsHeHUA Ha OKPYKaloLLyto cpeay.

MMpusodums nNpUMeEpPbl MEXAYHAPOAHOro COTPyAHM4YecTBa B

obnactu OXpaHbl Oprmarom,eﬁ cpeaobl OT XMMWUYECKOro

3arpA3HeHnA




0606LeHMe 3HaHUIA N0 XMMUU 32 KYPC OCHOBHOM LUKOJbI.

MoarotoBKka K OCHOBHOMY rocyAapcTBEHHOMY 3K3ameHy (O3) (7 u)

60 BewecTBa CTpoeHne aToMa XMMUYECKOTo 3/1IEMEHTA B COOTBETCTBUU | [Tpedcmasiame nHbopmauuio no Teme «lepnogmueckunin 3akoH
C MONIOXEHWEM 3TOTO 3/IeMeHTa B NEPUOAMYECKONM | U nepuoanyeckas cuctema [. U. MeHpeneesa B cBeTe Teopuu
cucteme. CTPOEHUA aTomMa» B BuAe TabnumL, CXem, ONOPHOro KOHCMEKTa, B
TOM ymncae c npumeHeHuem cpeacts UKT.
CtpoeHue BELLEeCTBa: XMMUYECKas cBA3b n
KpUCTa//IMYEeCKMe  pPelwéTKN. 3aBUCMMOCTb  CBOMCTB | BbifosHAMb TECTOBbIE 3a4aHNA MO TEMe.
06pa3oBaHHbIX  3/IeMEeHTaMWM  MpPOCTbIX  BELLECTB
lMpedcmasname nHbopmaumio no Teme «Buabl XMMUYECKON
(metannos, HemeTannos, 6naropoAHbIX rasos) oOT
CBA3M W TUMbl KPUCTA/ZIMYECKUX PeLIETOK. B3ammocsasb
NOJIOXKEHWUA 3/1EMEHTOB B NEPUOANYECKON CUCTEME.
CTPOEHMUA U CBOMCTB BELLeCTB» B BMAE TabauL, Cxem, ONOpPHOro
Knaccudpukaumsa HeopraHUYeCcKmx BELLECTB. | KOHCMEKTA, B TOM YMC/e C NpUMeHeHnem cpeacts MKT
MpeacTasuTenu pasHbIX KJ/IACCOB HEOpraHWUYecKmx
BelLecTs
61 XMMnyeckue peakumm Mp13HaKK M YCA0BUA NPOTEKAHUA XMMUYECKUX peaKkuunit. | llpedcmasname uvHbopmaumio no Teme «KnaccuduKauma

Tunonorma  XMMUYECKnX peaKu,Mﬁ no pa3/ityHbiM

OCHOBaHMAM. Peakumun MOHHOTIO obmeHa.

OKUCANTENIbHO-BOCCTAaHOBUTE/IbHbIE peakum1mn

XUMUNYECKNX peaKu,Mﬁ no pas/ndyHbiIM NpU3Hakam» B BuUae

Ta6}'IVILI,, cXem, ONMOpPHOro KOHCNeKTa, B TOM 4Yucne C

npumeHeHnem cpeacts UKT.

BoeinonHame TectoBble 3a4aHNA NO Teme.




XapaKmepu3oeamb OKUCNTENBbHO-BOCCTAHOBUTE/IbHbIE

peakunn, okncanTenb N BOCCTaHOBUTEb.

Omauyame OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKkuun OoT

peaKkunit obmeHa.

3anuceieame YPaBHEHNA  OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX

peakumMini C NOMOLLbIO METOa 3/IEKTPOHHOro H6anaHca

62—63 OcHoBblI XrMuyeckue cBOMCTBaA MPOCTbIX BELWECTB. XapaKTepHble | Xapakmepu3osams obume, ocobeHHble W UHAMBUAYA/bHbIE
HEOPraHMYecKom XMMUN | XMMUYECKME CBOMCTBA CONeobpasylowmx OKCMAOB, | CBOMCTBA KMCAOT, OCHOBAHWI W Ccofell B CBeETe Teopuu
rTMOPOKCMAOB  (OCHOBaHWUM,  KUC/NOPOACOAEPNKALMX | SINEKTPOANTUYECKON AnccoLmMaumu.
KMUCNOT M amdOoTepPHbIX TMAPOKCUAO0B), conelt
ApaymeHmuposams BO3MOMKHOCTb MPOTEKAHUA XMMMUUYECKUX
peaKkunit B pacTBOPax 31EKTPOIUTAX UCXOAA U3 YCNOBUN.
Knaccuguyuposams HeopraHMYecKMe BeLLecTBa MO COCTaBy M
CBOMCTBaM.
Mpusodume Npumepbl NPeACcTaBUTENE KOHKPETHbIX KNaccoB U
rpynn HeopraHMYeCcKUx BeL,ecTs
64 MoBTOpEHME U TecTMpoBaHWe, pelleHWe 33434 M BbINOJHEHWE | BbINosaHAMb TECTbl U yNPaXKHEHUSA, pewiams 3a4a4m no Teme.

060611eHne No Teme.
MoaroToBKa K

KOHTPO/IbHOM paboTe

yrpaxKHeHu nNo Teme

[MpoB8oduMb OUEHKY COBCTBEHHbIX AOCTUMKEHW B YCBOEHUM

TEMbI.




KoppeKmupoeamb CBOU 3HAaHNA B COOTBETCTBUU C NJTAHNPYEMbBIM

pesynbTaTom
65 KoHmponeHaa paboma 4 (nToroBasi No Kypcy OCHOBHOW LLUKO/bI)
66 AHanus KoHTpoabHOM paboTsbl. MNoaBeaeHne UTOroB roaa
67—68 | Pe3epBHOe BpemsA




YuebHO-meTOoaMuecKkoe obecneyeHmne Kypca Xumum

OCHOBHOM 06Le0bpa3oBaTeIbHOMN LUKOAbI

Y4yebHO-MEeTOANYECKNIA KOMMNIEKT O U3YYeHUA Kypca xvumuum B 8—9
Knaccax, CO34aHHbIA aBTOPCKMM KONNEKTMBOM nog pykosoacteom O. C.
abpuenaHa, comep:KuUT, Kpome y4vebHbIx nocobui, ydyebHo-meToan4YECKUE
N AMpaKTUYeckme nocobua, TeTpaau Ana  BbiNOAHEHMA NabopaTopHbIX
M NPAKTUYECKMX paboT u ap.

YMK «Xumusa. 8 knacc»

1. Xumusa. 8 knacc. YuebHuk (asTopbl O. C. NabpuensH, N. T. Octpoymos, C.A.
Cnagkos).

2. MeTtogmnyeckoe nocobue. 8 knacc (aBtopbl O. C. labpuensH, WU. T.
OcTtpoymos, C. A. ChagKos).

3. Mporpamma Kypca xumumnm gna 8—9 KnaccoB o0b6weobpa3oBaTebHbIX
yupexkaeHuii (astopbl O. C. FabpuensaH, U. I. Octpoymos, C. A. Chagkos).

4. Paboyas Tetpaab. 8 knacc (aBTopbl O. C. Nabpuensn, C. A. Chagkos).

5. TetTpaapb gna nabopaTopHbIX ONbITOB M NPAKTUYECKUX PaboT. 8 Knacc
(aBTopbl O. C. NabpuensH, U. B. AkcéHoBa).

6. Xumma B TecTax, 3agavax 1 ynparkHeHusx. 8 knacc (astopbl O. C. Nabpuensn,
N. B. Tpurybuak).

7. 9neKTpoHHaa popma yyebHMKa.

YMK «Xumusa. 9 knacc»

1. Xumua. 9 knacc. YuebHuk (asTopbl O. C. NabpuensH, U. T. Octpoymos, C. A.
Cnagkos).



2. MeTtogmnyeckoe nocobue. 9 knacc (astopbl O. C. labpuensaH, WU. T.
OcTtpoymos, C. A. ChagKos).

3. Mporpamma Kypca xumum pgna 8—9 KnaccoB 06weobpasoBaTesibHbIX
yupexkaeHuii (astopbl O. C. NabpuensaH, U. I. Octpoymos, C. A. Chagkos).

4. Paboyas tetpaab. 9 knacc (aBTopbl O. C. NabpuensH, C. A. ChagKos).

5. TeTpazb oA nabopaTopHbIX OMNbITOB M MPaKTUYecKMx paboT. 9 Knacc
(aBTopbl O. C. NabpuensaH, U. B. AkcéHoBa).

6. XnMusa B TeCTax, 3aga4ax n ynpa>kHeHuaAx. 9 knacc (astopbl O.C. NabpuensH,
N. B. Tpurybuak).

7. DNeKTpoHHas popma yyebHuKa.

MHdopmaumnoHHble cpeacTBa
MHTepHeT-pecypcbl Ha PyCCKOM A3biKe

1. http://www.alhimik.ru. MpeactaBneHbl cneaywouwme pPybPUKN: COBETHI
abUTYpPUEHTY, YuUTEeNt0 XMMWUMK, CNPaABOYHUK (o4eHb 6Gonbwaa noabopkKa
TabanL M cNpaBOYHbIX MaTepuasioB), BECENAA XMMMUA, HOBOCTU, ONIMMNNAAbI,

KYHCTKamepa (MHOI'O MHTEPECHDbIX NCTOPUYECKUX CBEAGHMVI).

2. http://www.hij.ru. }ypHan «Xumua M »KU3Hb» NOHATHO U 3aHMMATENbHO
paccKasbiBaeT 060 BCEM WMHTEPECHOM, YTO MPOMUCXOAUT B HayKe M MUpe, B

KOTOPOM Mbl KU BEM.

3. http://chemistry-chemists.com/index.html. 2neKTPOHHbIN }KypHaN «XMMUKK
N XUMUA», B KOTOPOM MpPeAcTaBAeHbl OMbITbl MO XMMUU U 3aHUMaATE/bHaA
MHPOPMaUMA, NO3BONAIOLMNE YBAEUYb YYEHUKOB 3KCMEPUMEHTANbHOW YacTbio

npegmerta.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

4. http://c-books.narod.ru. BceBo3amoxkHas nnutepatypa no XMMmum.

5. http://www.prosv.ru/. Mocobus Aana yyawuxca, B TOM uucne AnA

noAroToBKM K utorosoi atrectaumm (O3 mn ErN), metoanyeckmne nocobusa ana

yuntenen, HayyHo-nonyaapHan 1MtepaTypa no XMmmm.

6. http://1september.ru/. }ypHan npeaHasHayeH He TONbKO ANA yuutenen. B
HEM npeacTaBneHo 6onblIOe KONMYECTBO pPabOT YYEHWKOB, B TOM 4uCne

nccnenoBsaTeNIbCKOro XxapakKrtepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepoCCUNCKUIA LLIKONbHbIM

MopTan Co CCblIKaMU Ha 06pa3oBaTe/ibHble CaliTbl MO XMMUMU.

8. www.periodictable.ru. C6opHWK cTaTem 0O XUMUYECKMX 3SNEeMeHTaXx,

WNNOCTPUPOBAHHbI 3KCNEPUMEHTOM.
O61beKTbl y4ebHbIX IKCKYpCUi

1. My3eM: MUHEPanormyecrkmne, Kpaesegyeckme, XygoKecrBeHHble,

MoNnTEXHNYECKNNA.

2. Nabopatopuu: y4ebHbix 3aBeeHn, arpoxmumnabopatopun,

3KON0rn4yecKkme, CAaHMTapPHO-3NUAEMMUONOTUYECKME.
3. AnTeku.

4. NMpoun3BoAcTBEHHbIE 0O6BEKTbI: XMMUYECKUE 3aBO/bl, BOJOOUYUCTHbIE

COOpPYyXKEeHUA U Apyrme mectHbole Nnpon3soacCcTBa.

MaTepuanbHO-TEXHUYECKOE obecneyeHue KabuHeTa XuMmMm

HaTypanbHble 06beKTbl

HaTypanbHble 06beKTbl, UCNo/b3yemble B 8 —9 Knaccax npu obyvyeHumn


http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

XMMUW, BKNIOYAIOT B ce6A KONEKLUNN MUHEPANIOB U FOPHbIX MOPOA, MEeTanioB
M CNNABOB, OKCMAOB, KNC/IOT, OCHOBAHWN, CONEN, B TOM YMCAE MUHEPasbHbIX
yoobpeHnit, a TakxKe o06pasubl OpraHMYEeCKMX BELLeCTB W  MaTepuasnos,
npegycmoTtpeHHbix ®rOC. O3HakomneHue ¢ obpasuamMm MUCXOLHbIX BELLECTB
M TOTOBbIX M34eNMA NO3BONAET MOAYYMTb HaArnAagHble NpeacTaBAeHUA
O MaTepuasne, BHELWHEM BUAE, HEKOTOPbIX PU3MYECKMX CBOWMCTBAX 0bpa3LoB.
3HaunTenbHble y4ebHO-NMO3HaBaTe/ibHble BO3MOXHOCTU MMEIOT KOMJIEKLNM,
M3rOTOB/MIEHHbIE CAaMMMMW LWIKOJIbHMKaMKU. MpeameTbl ANA TaKUX KOANEKLUi
cobuMpatoTca BO BpeMsA 3KCKYPCUMN U A pYTMX BHEYPOUHbIX 3aHATUMA.

Konnekuum wmcnonb3yloT TOMbKO ANA O3HAaKOMIEHMA y4yalUMxXcAa C
BHEWHUM BUAOM W OU3MYECKMMW CBOWMCTBAMM PA3/INYHBLIX BELLECTB U
MaTepuanos. [1na npoBeaeHUA XMMNYECKUX OMbITOB KONIEKLIMW UCNO/b30BaThb
Henb3A.

XUMU4eckue peakTuebl U MaTepuansbl

ObpalweHne co MHOrMMK BelecTBamu TpebyeT cTpororo cobaogeHms
npaBua TeXHUKM 6e30nacHOCTU, 0OCOBEHHO MPWU BbINOSIHEHUWN OMNbITOB CaMUMM
yyeHMKamn. Bce Heobxogumbie Mepbl  NPeAOCTOPONKHOCTU  YKa3aHbl
B COOTBETCTBYIOLLMX OOKYMEHTaX M MHCTPYKLUMAX, @ TaKke B nocobuax pna
yumtenem xmumunm.

Bce peakTMBbl M MmaTepuanbl, HyXHble OAA  NpoBeAeHuA
AEMOHCTPALMOHHOIO U YYEHUYECKOro 3SKCMePUMEHTa, MNOCTaBAATCA B
obpa3oBaTesibHble yupexaeHua obuero ob6pa3oBaHUA LEHTPA/SIM30BAHHO B
BMAE 3apaHee CKOMMNAEKTOBaHHbIX Habopos. [pu  HeobxogmmocTu
npuobpeteHMA  AOMOJIHUTE/IbHbIX  PEaKTMBOB W MaTepuanos  cneayet
obpalLaTbCA B CNeLnann3mpoBaHHble MarasmHsol.

XuMmnyeckas nabopartopHas rnocyaa, annapartbl U Npuoéopbl

XMMMyecKas nocyga nogpasaendetca Ha ABe rpynnbl: ANA BbINOJAHEHUS
OMbITOB YYaLMMMUCA U AN 4EMOHCTPALMOHHbBIX OMbITOB.

Mcnonb3ayemble Ha ypoKax XMmuum B 8—9 Knaccax npubopbl, annapathbl
M YCTAaHOBKM KIaccUOUUMPYIOT Ha OCHOBE MPOTEKAOWMUX B HUX OUBNYECKUX
M XMMUYECKUX MPOLECCOB MeXKAy BellecTBaMM, HaxoAAWMMUCA B PaA3HbIX
arperaTHbIX COCTOAHMUAX.
1) Npubopbl A paboTbl € razamm — nNoay4yeHue, cobMpaHme, O4MCTKA, CYLLKA,
nornoLweHne rasos; peakumm mexay NoTOKamMu ra3oB; peakuumn Mmexay rasammu
B 9/1eKTPUYECKOM paspafe; peakuuum Mexay rasamuv npu  MNoBblLLEHHOM
NaBNEHUN.



2) Annapatbl U NPUBOPLI ANA ONbITOB C XUAKUMU U TBEPAbIMU BELLLECTBAMU —
neperoHka, GpUNbTPOBAHUE, KPUCTANIN3aLMA; NPOBEeAEHME pPeaKkunin mexay
TBEPAbIM BELLECTBOM W KUAKOCTbIO, KUAKOCTbIO U KUAKOCTbIO, TBEPAbIMM
BELLEeCTBAMM.

BHe 3TOM KnaccudpuKauum HaxoauTcs ydyebHas annapatypa, npea-
Ha3HaYeHHan ANA U3y4YeHUs TEOPETMUYECKUX BOMPOCOB XMMMUU: UNANOCTPALUK
3aKOHA COXPaHEeHMA MacCbl BELWECTB, AEMOHCTPALUM 31EKTPONPOBOAHOCTU
PacTBOPOB W ABWXKEHWS MOHOB B 3/IEKTPMYECKOM MOJIe, U3yYEeHUA CKOPOCTU
XMMMYECKON peakumn, MocnenoBaTe/ibHOCTM BbITECHEHMA [a/lOTEHOB U3
PacTBOPOB MUX COEAMHEHUN.

BcnomoraTenbHylo ponb WUrpaloT M3MepuUTesibHble W HarpeBaTesibHble
npubopsbl, paznnyHblie npucnocobaeHna Ans BbiNOJHEHUA OMbITOB.

Mopenu

O6beKTaMM MOAENNPOBAHMA B XUMUM ABAAKTCA aTOMbl, MOJIEKY/bI,
KPUCTan/bl, 3aBOACKME annapaTtbl, a TaKXKe npoucxoaslme npoLecchbl.
B npenogaBaHMM XMMUWU WCMNONb3YIOT MOAENN KPUCTANIMYECKUX PELLETOK
anmasa, rpaduTa, cepbl, pochopa, okcuaa yrnepoaa(lV), noaa, kenesa, meam,
MarHus.

BbII'IYCKaI'OTCH Ha60pbl MOAeerlz aTomMoB AanAa CcocCtaBneHunA
WapoCTepHKHEBDLIX MO,D,GI'IGVI MOnekyn.

MeuaTtHble yyebHble nocobus

B npouecce o0b6yyeHMA XMMWUKM UCNONBL3YIOT caepyowme Tabauupl
NMOCTOAHHOTO 3KCNOHWMPOBaAHMA: «llepuogmyeckaa CcUCTEMA XUMMUYECKUX
anemeHtoB M. W. MeHpgeneeBa», «Tabauua pacTBOPMMOCTM  KUCAOT,
OCHOBAHWI U CONENY, KINEKTPOXUMMUYECKUIN PAL HANPAXKEHUNA METaN/I0B» U

Ap.

Ona opraHu3aumm camoctoaTeNbHOM paboTbl Ha YPOKax WCMNOAb3YHT
pasHoobpasHble AMAaKTUYECKMEe MaTepuanbl: TeTpagu WAWM  OTAE/NbHble
pabouyme NUCTbl — MHCTPYKUUU, KAPTOYKM C 33JaHUAMU Pa3HOM CTEMNeHuU
TPYAHOCTU ANA M3Y4YeHUA HOBOro MaTepuana, CaMOMPOBEPKM U KOHTPOAS
3HaHUN.



JKpaHHO-3BYKOBbIE cpeacTBa obyueHun

K 3KpaHHO-3BYKOBbIM cpeacTBam OOy4YeHMA OTHOCAT TakuMe nocobus,
KOTOpble MOryT OblTb BOCAPUHATbI C MNOMOLLBID 3peHUs WU cayxa. ITo
KUHOOUNBbMBI, KMHOGPArmMeHTbl, AuaduabMbl, AMano3nTMBbl  (cnanapl),
TpaHcnapaHTbl ana rpadonpoektopa. Cepum TpaHCNAPaAHTOB MO3BONAKOT
UMUTMPOBATb ABUXKEHME NYTEM MOCNEeA0BATE/IbHOTO HAMOXEeHUs OAHOro
TpaHcnapaHTa Ha Apyrow.

TexHuuecKue cpegctea 0byuyeHus (TCO)

BONbLINHCTBO TEXHUYECKUX cpeacTB 0bydyeHMA He paspabaTbiBasiocb
CneumanbHO ANA LWKOAbI, a NpeAHa3Ha4yasocb ANa nepefadn M ob6paboTku
MHbOPMALUM — 3TO PA3/IMYHOrO POAa NPOEKTOPbI, TENEBU30PbI, KOMMbIOTEPDI
MT.A. B  yyebHO-BOCMUTATE/NIbHOM  MNPOLECCE  KOMMbIOTEP  MOXKET
MCNONb30BaTbCA ANS PELIEeHNA 3a4a4 Hay4YHOM opraHM3auum Tpyaa yYnTens.

Mpn MCNONb30BAHUN TEXHUYECKMX CPEACTB 0bydyeHUs cneayeT yumTbiBaTb
BPEMEHHbIe OrpaHu4YyeHun, Hanaraemble CaHUTapPHbIMW MNpaBuUNaMU WU
HopMmamu (CaHluH). HenpepbiBHAaA NPOAONKUTENBHOCTL [AEMOHCTPaALMUU
BMAEOMATEPUANOB Ha TENEBU3MOHHOM 3KpaHE M Ha 6ONbLWIOM 3KpaHe ¢
MCNONb30BaHMEM MY/bTUMEANMHOrO MPOEKTOPA He AO/XKHa npesblwaTtb 25
MWH. TaKoe e orpaHuyeHue (He 6onee 25 MWH) pacnpocTpaHAeTca Ha
HenpepbIBHOE MCNONb30BaHWE WHTEPAKTUBHOM [OOCKM M HA HEnpepbiBHYIO
paboTy y4yalumMxca Ha NepcoHaNbHOM KomnbtoTepe. Koan4ecTBO YPOKOB C
MCNONb30BaHMEM TaKUX TEXHWYECKUX CPeAcTB O0bydyeHus, Kak Tenesusop,
MYNbTUMEANMHBIN NPOEKTOP, MHTEPAKTMBHAA AO0CKa, AOKYMEHT-Kamepa, He
[IO/I}KHO MpPeBbilaTh WEeCTU YPOKOB B HEAE/0, @ YAC/IO YPOKOB, Ha KOTOPbIX
YYEHWUKM paboTatoT 3a NepcoHaNbHbIM KOMMNbIOTEPOM, — TPEX B HEAENto.
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