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®epnepanbHas paboyasi mporpamma o yueoHomy npeamery «Xumus» (6a30Bblii YPOBEHbD)
(nmpenmetHass oOmacth «ECTeCTBEHHO-HAy4YHBIE TPEAMETHI») BKIIOUYAET TOSICHUTEIbHYIO
3aMuCKy, CoAepKaHue 00YUCHHUsI, TUTAHUPYEMbIE PE3YJIbTaThl OCBOCHHSI TPOTPAMMBI 110 XUMUH,
TEMaTUYECKOE IJIAHUPOBAHHE.

[TosicauTenpHas 3ammMcKa OTpakaeT oOmMe MeTd W 3a7aud  W3YYeHUsS XUMUH,
XapaKTePUCTUKY TICHXOJIOTHUECKUX MPEANOCHIIOK K €€ M3YUYCHUIO O0y4arolIMMUCs, MECTO B
CTPYKType y4eOHOro IUlaHa, a TaKKe TOJXOJbl K OTOOPY CONEpKaHHs, K ONpPEIEICHHUIO
TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue oOydeHUs PACKPBIBAET COJIEPIKATEIbHBIC JIMHUU, KOTOPBIC MPEIIararoTcs
JUTS 00s13aTEIHLHOTO U3YYEHUS B KKJIOM KJIacCe Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHusl.

[Tnanupyembie pe3yiabTaThl OCBOSHUS MPOTPAMMbl 10 XMMHHU BKIIIOUYAIOT JIMYHOCTHEIE,
MeTalpe/IMETHbIE PEe3yNbTaThl 3a BECh NEPHOJ] OOy4eHUS Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, a TAaKXKe MPEMETHBIC JOCTHKEHUS 00YUaIOIIErocs 3a KX Iblil ro1 00ydeHusl.

IHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no XxuMuu Ha ypoBHE OCHOBHOT'O 00111€eT0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUN K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbIx B ®I'OC OO0, a Taxke Ha OcCHOBE (enepanbHOM
paboyeil mporpaMmbl BOCIIUTAHUS U ¢ YIETOM KOHIEHIMU MPENOIaBaHus yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeIbHbIX opranu3anusx Poccuiickoit @enepanum.

[Iporpamma no xumuu pazpaboTaHa C LEJbI0 OKa3aHUS METOJAUYECKON OMOIIN YUUTEITIO
B CO3JIaHMH paboyeil MPOrpaMMbI IO YUeOHOMY IIPEAMETY.

[Iporpamma mo XumMuM Ja€T MpeACTaBleHUWE O LeisaX, oOmied crpareruu oOydeHus,
BOCIIUTAHUS M Pa3BUTHS OOy4aroOIIMXCA CpeACTBaMU Y4eOHOTO NpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE MPEIMETHOE COAEpKaHKe, TPeayCMaTPUBAET paclpeie]IeHUe ero Mo Kiaccam u
CTPYKTYPHPOBAHHE IO pa3jeiaM U TeMaM MPOTPAMMEI IT0 XUMHH, OITPEIENISIeT KOJTNIECTBEHHBIC
U KAueCTBEHHbIE XapaKTEPUCTUKU COJCPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
M3YYCHHS XUMUU C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaroIuXCsl, ONpPeAesseT BO3MOXKHOCTH MPEAMETa JUIs
peanu3zanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TAKXKe TPEOOBAHMIA K pe3yabTaTaM 00yJIeHHSI XUMUAN
Ha YypOBHE IeJied M3y4yeHUs IMpeIMeTa U OCHOBHBIX BHJIOB YueOHO-IIO3HABATEIbHON
JEeSTEIbHOCTU 00YUaIOILErocs o OCBOEHUIO yueOHOTO COJEpKaHUS.

3HaHWEe XUMUH CIYKAT OCHOBOU /ISl POPMHUPOBAHUS MUPOBO33PEHUS 00yJArOIIErocs, ero
MPEJICTABICHUH O MaTEPHATILHOM €TUHCTBE MHUPA, BXKHYIO POJIb HTPAIOT POPMHUPYEMbIE XUMHUEH
MPEICTaBIIEHUS O B3aMOIIPEBPALLIEHUAX SHEPTUU U 00 3BOJIIOLIMU BEILIECTB B IPUPOJIE, O MYTSIX
pemeHusl TI00ambHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHSL UYEJIOBEUECTBA - CHIPHEBOM,
SHEPreTUYECKON, MUIIEBOMN U AKOJIOTUIECKOH 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXPAHEHHUSI.
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N3ydyenune xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEH JIJIsl CAMOPA3BUTHS 1 (POPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel n HyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (HOPMHUPOBAHNE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HAaBBIKOB HX  CaMOCTOSITENIbHOM  y4eOHOW  JesTeNbHOCTH, OSKCIEPUMEHTAJIbHBIX U
HCCJEN0BAaTEIbCKUX YMEHUH, HEOOXOJUMMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaKk U B
npodeccHoHaIbHON JIeATETHLHOCTH;

3HAKOMUT CO CHEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJI51/1a HA €IMHCTBO IPUPOIBI U YETIOBEKA, SIBISIETCSI OTBETCTBEHHBIM ATAIIOM B (JOPMHUPOBAHUHU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YUYaIOLINXCS;

crocoOCTBYyeT (OPMHUPOBAHUIO ILIEHHOCTHOTO OTHOLIEHHUS K ECTECTBEHHO -HAyYHBIM
3HAaHUSAM, K TPUPOAE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOIMYECKOEe OOpa3oBaHUE
00y4aroIuXCsl.

JlanHble HAmpaBJICHUS] B OOYYCHHH XUMUHU OOECIEUYMBAIOTCS CIENU(DUKON comepKaHUs
y4eOHOro MpeaMeTa, KOTOPbIM SBJSETCS MeJarori4eckd aJanTHPOBAaHHBIM OTpPaXCHHEM
0a30BOM HAYKM XMMUU Ha ONpeAeNEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO O0IEro oOpa3oBaHHS OPUEHTUPOBAH HA OCBOCHHE
00y4aroMMHCS CUCTEMBI IEPBOHAYAIIBHBIX MOHATHI XUMUH, OCHOB HEOPraHWYECKONH XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHATHIM OPraHU4E€CKOW XUMUHU.

CrpykTypa cojepkaHusi IPOrpaMMbl 110 XUMHHM COPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k €€ usydeHnro. ColepkaHue CKIAIbIBACTCS U3 CUCTEMBI NOHATHM O XMMHUYECKOM
3JIEMEHTE W BELIECTBE M CUCTEMBbl MOHATHM O XuUMHYecKol peakuuu. OOe 3TH CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbI 10 MPUHLUITY IOCJIEA0BATEIBLHOIO PA3BUTHS 3HAHWM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHUs KaK OCHOBBI BCErO €CTECTBO3HAHNS;

ITepunonnueckoro 3akona J[.M1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

YUYEHUs O CTPOCHUM aTOMa U XUMHUYECKOH CBS3H;

IPEJCTaBIECHUI 00 MEKTPOIUTHUECKOMN TMCCOLMAIMH BEILIECTB B paCTBOpaXx.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEIAOBATEIIBHO OT OJHOTO YPOBHS K JIpyromy,
BBINOJIHAA (PYHKUMU OOBSICHEHHS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IPaKTUYECKOTO MPUMEHEHUS U MOTYyYEHUs U3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl MO XHUMHHM CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XUMHYECKOW COCTABJIAIOIIEH HAaydHOW KapTUHBI MHUpPAa B JIOTMKE €€ CHCTEMHOM IpUPOJBI,
LIEHHOCTHOI'O0 OTHOLIECHMSI K HAYYHOMY 3HaHUIO ¥ METO/AAM II03HAHUs B HayKe. M3ydeHue Xxumuun
MPOUCXOAUT C TPUBICYCHHWEM 3HAHUA W3 paHEe M3YYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxarouuii Mup», «buonorus. 5-7 kinacee» u «®@u3uka. 7 Knacey.

[Ipu n3yyeHnn XUMUU IPOUCXOTUT (POPMUPOBAHUE 3HAHNN OCHOB XUMUYECKON HAYKH KaK
00J1acCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUUECKOM IEATEIbHOCTH YeI0BEKa U KaK OJIHOTO
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13 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3ajaua ydeOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CHUCTEMbl XMMHWYECKUX 3HAHUHM - BaXXHEHIIUX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKHX
HOJIOKEHUH, JOCTYIMHBIX OOOOLIEHUI MMPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
OpUOOLIEHUH K HAYYHBIM METO/aM MO3HAHUS MPU U3YUEHHUH BELIECTB M XUMUYECKUX PEaKLu,
B (OpPMUPOBAaHMHM W PA3BUTHH TO3HABATEIbHBIX YMEHMH M HUX MPUMEHEHUH B Yy4eOHO-
MO3HABATEIHLHON U yueOHO-HCCIEA0BATENbCKON IeATEIbHOCTH, OCBOCHUH MPABUI O€30I1aCHOTO
oOpallleHus ¢ BEIECTBAMHU B MMOBCEAHEBHOM KU3HU.

[Ipyn u3ydyeHUHn XMMUU Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHUsl Ba)KHOE 3HAYEHUE
npuoOpesn Takue LeIH, Kak:

(OopMHUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K €caMOOOpa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIBbHOMY HIPHUHATHIO PEIIEHUH, CIOCOOHOW aaanTHpPOBAThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSM JKU3HH;

HANPaBJICHHOCTh OOYYEeHHMs] Ha CHCTEMaTH4YeCKOoe NpPHOOIIeHHe OoO0yJaroumxes K
CaMOCTOSITEJIbHOM  IIO3HABaTENbHOW  JI€ATEIBHOCTH, HAYYHBIM  METOJAaM  IIO3HAHUf,
(hOpMHPYIOIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

oOecrieyeHre YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa
pa3Hoo0pa3HOH NeATEeTbHOCTH, TTO3HAHUS M CaMOMO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETEHIIMI ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE I Pa3IUUYHbIX BUJOB JEATEIbHOCTH;

dbopmupoBanue oOmel GyHKIIMOHATBHONW U €CTECTBEHHO -HAYYHOM rpaMOTHOCTH, B TOM
Yuclie YMEHUU OOBSICHATh M OLEHUBATDH SIBJICHUS OKPY/KAIOIEro MUpa, UCIOJIb3ys 3HAHMS U
OTIBIT, TIOJIyYE€HHBIE MpPH H3YYCHHH XUMHUH, NPUMEHITh HX MpH pEIIeHud Npodiem B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATENLHOCTH;

¢dbopMupoBaHue y 00y4aromuxcsi F'yMaHUCTUYECKUX OTHOILIEHHUM, MOHUMaHUsl LIEHHOCTU
XUMHMYECKUX 3HAHUU 711 BHIPAOOTKH SKOJIOTHYECKH 11€JecO00pa3HOro MOBEACHHs B OBITY U
TPYJIOBOM NEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3/I0POBbSA M OKpPYXKAIOLIEW MPUPOIHOMN
cpenbl;

pa3BUTHE MOTHBAIIMU K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiid ¥ HAMIPaBJICHHOCTHU AaJbHENUIIET0 00yYeHUsI.

OOGmiee ynciIO YacOB, PEKOMEHIOBAHHBIX ISl U3Y4eHUsI XUMUH, - 136 yacoB: B 8 kitacce -
68 yacoB (2 yaca B Heie0), B 9 kiracce - 68 yacoB (2 yaca B HEJIETIO).

JInist KaxI0ro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET OBITH
WCIOJb30BAaHO YYaCTHMKaMHM OOpa30BaTENbHOIO TMpolecca B IHeliX (GOpMHpPOBAHUA
BAapHATHBHOM COCTABIIAIOIIEH COJIEp)KaHUS KOHKPETHOW pabodeit mporpammsbl. [lpu sTOoM
oOsi3arenbHast (MHBApHAHTHAs) 4YacTh COZEp)KaHUS MpeIMeTa, YCTAaHOBJIEHHAs HpPHUMEpPHOMN
paboyeil mporpaMMoi, W BpeMs, OTBOJUMOE Ha €€ H3y4deHHE, IOJIKHBI ObITh COXpPaHEHBI
MOJIHOCTBIO.
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COJEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHaYabHBbIE XUMHYECKHE MOHATHS

[Ipenmer xumun. Posib XMMUM B KW3HM YE€IOBEKa. XHUMHUS B CHCTEME HayK. Tema u
BemecTBa. dusnyueckue CBOMCTBA BEIIECTB. ArperaTHoOe€ COCTOsHME BenlecTB. llonsaTue o
METO/Iax TIO3HaHUs B XUMHH. YrcThie BemecTBa u cMecu. CrocoObl pa3/ielIeHUs] CMECEei.

ATOMBI M MOJEKYJAbl. XUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XMUMHUYECKUX JIJIEMEHTOB.
[IpocTeie U clokHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaleHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BenlecTB. OTHOCHUTENIbHAsA aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHAS
Macca. MaccoBas 10JIs1 XUMHYECKOI0 3JIEMEHTA B COSIMHCHUM.

KomnuectBo BemectBa. Monbk. MossspHast macca. B3anMoOCBsI3b KOJIMYECTBA, MAcChl U
Yyucia CTPYKTYPHBIX €UHUIL BelecTBa. Pacuérel mo popMynamMm XUMHUYECKUX COCAMHEHUH.

Ou3NYEeCKUe M XHMHUYECKHUE SIBJIICHUS. XUMHUYECKas peakiusd W €€ MpHU3HAKU. 3aKOH
COXpaHCHHS MACChI BENIECTB. XUMUYECKUE ypaBHEeHMsI. Kiaccupukanus XUMHIECKAX PeaKiiuii
(coenuHEeHMS, pa3IIOKECHHS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuti sxcnepumerm'.

3HAKOMCTBO C XMMHUYECKOUN MOCYJOW, MpaBuiiaMd padoThl B JJAOOpaTOpUU U IMpUEMAMHU
oOpareHus ¢ 1abopaTOpHBIM O0OpYAOBaHUEM, M3YUYE€HUE M OMUCAHUE (U3HMUYECKUX CBOWCTB
00pa3Ii0B HEOPraHUIECKUX BEIIECTB, HAOIIOIeHNE (PU3NUECKIX (TIIABJICHUE BOCKA, TAsSTHUE JIbJIA,
pacTUpaHue caxapa B CTYIIKE, KHUIIEHHE U KOHJEHCAIUs BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH,
MpOKaJMBaHHE METHOU MPOBOJIOKH, B3aUMO/ICHCTBUE MeJa C KUCIIOTOM) sIBJICHUH, HaOIr01eHne
W ONHCaHWE TMPU3HAKOB TMPOTEKaHUs XUMHYECKUX peakuuid (pas3jokeHwe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI ¢ XJOPUAOM Oapusi, pasnoxkenue ruapokcuaa menu (II) mpu
HarpeBaHuU, B3auMOJEiicTBUE >keie3a ¢ pactBopoMm coinu menu (II), m3ydenuwe crocoGoB
paszenieHusi cMmeceil (C MOMOIIbI0 MarHuTa, (GUILTPOBAHME, BBIIAPUBAHUE, JAUCTUIUISIIMS,
xpomaTtorpadusi), MNpPOBEACHHE OUYMUCTKU TOBAPEHHON COJM, HAONIOJIEHUE U OIHCaHUE
PE3YNbTATOB IMPOBEACHUS ONbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsI MacChl, CO3/aHUE
MOJIeJIe MOJIeKYI (IIapOCTEPIKHEBBIX ).

Bakneinue npeacTaBUuTe/ M HCOPraHUYECKUX BelIeCTB

Bo3nyx - cmece razos. CocraB Bo3myxa. Kuciopon - 271€MEHT M NMPOCTOE BELIECTBO.
Haxoxnenue kucioposa B npupoe, Gu3nyeckue U XMMHUYECKHe CBOMCTBA (peakluy FOpeHus).
Oxcunpl. Ilpumenenune kuciaopoga. CrnocoObl IMOJydeHHs] KHUCIOpOAa B JabOpaTOpuu U
npoMmbluieHHOCTH. KpyroBopoT kucnopoga B npupose. O30H - aloTponHas MOIuUKaIIs
KHCIIOPOAA.

TermnoBoit 3¢ ¢ekT XUMHYECKOW peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS, K30 - U
SHAOTEPMHUUYECKHE peakuuHu. TOIUIMBO: yrojib M METaH. 3arpsA3HEHUE BO3]yXa, YCHUJICHUE
MapHUKOBOTO 3 exTa, pa3pyiieHrne 030HOBOTO CIIOSL.

Bogopon - anemeHT u mpocToe BemecTBo. Haxoxxaenue Bogopoaa B npupoae, pusudeckue
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Y XHMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI morydeHus. KucioTer u couu.

MonsipHblii 00bEM ra30B. PacuéThl 0 XUMHUYECKUM YPABHEHHUSM.

Odusnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceliieHHble U
HEHACBIIIEHHbIE pacTBOPBI. PacTBOpuMOCTH BeliecTB B Bojae. MaccoBasi 107 BEIIECTBA B
pactBope. XuUMHYECKHE CBOMCTBA BOAbl. OCHOBaHUA. Poiib pacTBOPOB B MPHUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT BoAbl B Npupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYHUCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus wneopranudeckux coemuHenuid. Oxcuapl. Knaccudukamust OKCHAOB:

cosieoOpa3yronire (OCHOBHbIE, KUCIOTHbIE, aMPOTEpHBIE) U
HecoseoOpasyromue. Homenknarypa okcuioB. ®u3znueckue U XUMHUYECKHUE CBOMCTBA OKCHUIOB.
[TonyueHnne okcunoB.

OcHoBanus. Knaccudukamuss ocHOBaHWM: IMENOYM W HEPACTBOPUMBIC OCHOBAHWUSI.
Homenxknarypa ocHoBanuii. dusnueckue M XMMHUYECKHE CBOMCTBA OCHOBaHMU. [lomydeHue
OCHOBAHUHU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @uznueckue 1 XUMHYECKUE
cBoiicTBa KucioT. Psaa akrusHoctu metasuioB H.H. bekerosa. [lomyuenue kucnor.

Conu. Homenkiarypa comneid. @u3nyeckue U XuMHYEeCKUe cBoiicTBa conel. [lonmydenue
COJIEH.

I" enernueckast CBI3b MEXKIY KIaCCaMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuti sKcnepumenm:

KauyeCTBEHHOE OIpEJIeNICHUE COACPKAHUSI KUCIOPO/Ia B BO3AyXe, MOJIyUeHHE, COOUpaHUE,
pacno3HaBaHWE M W3Y4YE€HHE CBOMCTB KHCJIOpOJa, HAaONIOJACHHE B3aUMOJICHUCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS U MPEKPAIICHUs] TOpEeHuUs (IMoxapa), 03HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OINUCAaHUE WX CBOWCTB, IOJyd€HUE, COOMpaHUE, paClO3HABAHHE U
M3y4eHHE CBOICTB BojOpona (ropeHue), B3aumojeicTBue Bojopoda ¢ okcumom menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIOIEHNE 00pa3IOB BEIIECTB KOJTHMYESCTBOM
1 mMonb, HccnenoBaHe 0COOEHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHON PaCcTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JOJIEHW PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C METAJJIaMU (HAaTpUeM U KajiblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBAaHUE OOpa3IlOB HEOPTaHMYECKUX BEIIECTB PA3TMUHBIX KJIACCOB,
HaOJI0/IeHUe M3MEHEHMs] OKPAaCKH MHIWKATOPOB B PAacTBOpAaX KHUCIOT U LIENOYEH, U3ydeHHE
B3aumoyeiictBus okcuaa meau (1) ¢ pacTBopoM cepHOW KHCIOTHI, KHCIOT € METaJJIaMH,
peakuuii HEWTpalu3aluM, [OJYYCHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIM, pelIeHUE SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxueiiue
KJIACChl HEOPTaHUYECKUX COCAMHEHHI.

Ilepuoaunvecknun 3axkoH u Ilepmogmueckass cucremMa xuMH4YecKux 3jemeHtoB JI.W.
MengesieeBa. Ctpoenne arToMoB. XuMu4eckasi ¢cBsizb. OKHCIUTEIbHOBOCCTAHOBUTE/IbHbIEC
peakumuu

[TepBbie MONBITKH KIacCU(PUKALUNA XUMUYECKUX 3JIeMEHTOB. [IoHsATHE O rpynmax cXoaHbIX
9JIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMENIbHbIE METasUlbl, TaJlOTeHbl, HHEPTHBIC Ta3bl).
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DeMEeHTHI, KOTOpbIE 00pa3yIoT aMpOTEPHBIE OKCUIBI 1 TUAPOKCH/IBL.

Ilepuognuecknin 3akoH. Ilepuoguyeckas cucrema xuMmMuyeckux oayemeHToB JI.M.
MengeneeBa. Koporkonepuonnas u uHHONepuonHas (opmbl [lepuonnueckoit cuctemsl
xumuueckux snemeHtoB J[.M. MenneneeBa. Ilepuonasl u rpynnbl. POU3WYECKUH CMBICH
HOPSIIKOBOTO HOMEPA, HOMEPOB MEepUOAa U IPYIIIIbI JIEMEHTA.

Crpoenne aromoB. CocraB artomHbIX saep. W3oromsl. OnekTpoHsl. CTpoeHHE
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX JIeMEHTOB [leproanyeckoi cucTemMsl
JA.N. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOrO »JJEMEHTAa MO €ro IMOJOXEHUIO B
[Tepnognueckont cucreme [.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PaJInyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETANINYECKUX CBOWCTB 110 IPYIIIAM U MIEPHOJAM.

3nauenue [lepuonnueckoro 3axkoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX JIEMEHTOB
IUIsl pa3BUTUS HayKu U npakTuku. J[.M. MeHnnenees - yd€HbI U IpakIaHNH.

XuMHueckas CBS3b. KoBanentnas (monstpHas 151 HETOoJIsIpHas ) CBSI3b.
DIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CB3b.

Crenenp okucneHusi. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. [Iponieccrl okucaeHus
1 BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuti IKCnepuMeHm:

U3y4eHHE OOpasloB BEIIECTB METAUVIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THIIPOKCHA
[IMHKA C PaCTBOPAMU KHUCIIOT U LIEIOYEH, ITPOBEACHUE OIBITOB, WUIKOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIMUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINi (TOpeHHE, pEaKIUU Pa3IoKeHUs, COSTUHECHHUS ).

Mescnpeomemuule césazu

Peanuzanumsi MexXnpeIMETHBIX CBSI3€H MPU U3YYCHUU XUMHH B 8 KJIaCCE OCYIIECTBIISCTCS
4yepe3 UCIIOIh30BAaHUE KaK OOIINX €CTECTBEHHOHAYUHBIX TOHITHH, TaK U TIOHATUHN, SIBIISTFOIITUXCS
CUCTEMHBIMH JJIsI OTJCIIbHBIX MPEAMETOB €CTECTBEHHO - HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHOHAYYHBIE TIOHSATHS: HAYYHBIN (DaKT, runmoTesa, Teopus, 3aKOH, aHAIIU3,
CUHTE3, KJIacCu(pUKalus, TEPUOJUIHOCTh, HAOIIOJCHHUE, SKCIEPUMEHT, MOJCIMPOBAHNE,
U3MEpEeHHE, MOJICITb, SIBJICHHUE.

dwusuka: MaTepus, aToM, OJJIGKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHA, H30TOIIHI,
PaMOaKTUBHOCTh, MOJICKYJIa, SJIEKTPUYCCKUN 3apsj], BEIIECTBO, TEJI0, O00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, a3, PU3NUYECKUE BEIUYHMHBI, CAMHHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3161, CoJIHIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHbIE TMOPOJbI, IOJIE3HBIE
MCKOTIaeMbI€, TOTUTHUBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKasi peakuus
[lepnoguuecknii 3axoH. Ilepmommueckas cucrema XuMHueckux odnemeHTtoB JI.H.
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MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB XMMHYECKUX
AJIEMEHTOB NEPBBIX TPEX IMEPUOMOB, KalMsl, KaJIbLMS U UX COEAUHEHUH B COOTBETCTBUM C
MI0JIOKEHUEM 3JIEMEHTOB B llepuoanueckoil CuCTEME U CTPOEHHEM UX aTOMOB.

Crpoenue BewlecTBa: BHJIbI XMMHYECKOW CBSI3U. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAINIMYECKOM PEIIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukamnuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKHE CBOHCTBA
BEILECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJIaccaM HEOPraHMYECKUX COEIMHEHUM, T€HEeTUYecKas
CBSI3b HEOPIaHMYECKHUX BELIECTB.

Knaccudukarms XUMHUYECKUX peakuui 10 pa3JINYHBIM IIPU3HAKAM
(Mo 4YMcay M COCTaBy YYacTBYIOIIMX B PEaKUMU BEUIECTB, MO TEIUIOBOMY 3(ddexTy, mo
M3MEHEHUIO CTETEeHEH OKHCIEHUS XMMHUYECKHX 3JEMEHTOB, MO OOpaTMMOCTH, MO Y4YacTHIO
KaTanu3aropa). IK30- U SHAOTEPMHUUYECKHE PEaKIIMHU, TEPMOXUMUYECKUE YPAaBHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusx. [loHsarue o
karanuze. lloHsaTe o xumudyeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIIAE HAa CKOPOCThb
XUMHUYECKOW pEaKLUU U MOJI0)KEHHE XUMUYECKOTO PAaBHOBECHS.

OKuCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIMH, 3JICKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakiuu. CoOCTaBlIEHWE YPaBHEHUH OKUCIMTEIbHOBOCCTAHOBUTEIBHBIX
peakxIuii ¢ UCIOIb30BaHUEM METO/Ia SJEKTPOHHOr0 OasaHca.

Teopus AIEKTPONUTUYECKON AUCCOLMALNN. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTnoHsl,
aHUOHBI. MeXaHM3M JUCCOLMALMU BEIIECTB C Pa3JIMYHbIMM BUIAMH XHMHUYECKOH CBSI3U.
Crenens nuccounanuu. CUiabHbIE U cIa0ble JIEKTPOIUTHI.

Peakuun noHHoro o6mMeHa. YCioBUs MPOTEKaHUsI PEAKIM MOHHOrO OOMEHa, MOJIHbIE U
COKpAILEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBAHWI U COJIEH B CBETE
OpEeJCTaBIEHUI 00 3JIeKTpOIUTUYECKON aucconnanuu. KauecTBeHHblEe peakiUM Ha HOHBI.
[TonsTre 0 ruapoIU3e CONEN.
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Xumuueckuti IKecnepumenm.

O3HAKOMJIEHME C MOJAEISMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB -
METaJJIOB M HeMeTauioB (rpadura M anMmasza), CIOXKHBIX BELIECTB (XJOpuiaa HaTpus),
UCCJIEI0BAaHNE 3aBHUCHUMOCTH CKOPOCTH XMMHYECKOH pEaKIUU OT BO3AECUCTBUS pa3IUYHBIX
(bakTopoB, HCCIEI0BAaHUE JIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCa JAUCCOLUALUU
KUCJIOT, Miesoded M cosield (BO3MOXHO HCIOJIBb30BAaHUE BUICO MaTepHalloB), MPOBEACHUE
OIBITOB, WUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKAHUS peakiuil HOHHOro oOMeHa (oOpazoBaHue
ocaJika, BBbIJEJICHUE Tra3a, o0pa3oBaHHE BOJbl), OMNBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEBHBIX PEaKuil (rOpeHue, peakiuu pas3iokKeHUsl, COCTUHEHUS),
pacno3HaBaHWE HEOPTaHWYECKUX BEIIECTB C IMOMOILIBIO KAYECTBEHHBIX PpEaKIMi Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIbHBIX 3a/ay.

HemeTanabl u MX coeUHEHUs!

OOmas xapakrepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHusi. CTpoeHue W (U3NYECKHUE CBOMCTBA MPOCTHIX BEUIECTB - TaJIOT€HOB.
XVUMHUYECKHE CBOMCTBAa Ha IpHUMeEpe XJiopa (B3aUMOJEHCTBHE C METajulaMH, HEMETalIaMH,
mienoyamu).  XsopoBogopon. ComsiHasg KUCIOTa, XUMUYECKHE CBOMCTBA, IOJy4EHHE,
IIpuMeHeHue. JIencTBre XJ1opa 1 XJI0pOBOIOPOia Ha OpraHu3M 4eoBeKa. Baxkueumme xsopuasl
U UX HaXOXKJEHUE B IPUPOJIE.

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (pU3MUecKue CBOICTBA MPOCTHIX BELIECTB -
KUCJIOPOJAA U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOJIOpPOJ, CTpOEHHUE, (PU3UYECKHE U XHUMHUYecKue cBOMCTBa. OKCHIbI Cepbl Kak
IPEJICTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (PU3HMUECKUe U XMMUYECKHE CBOWCTBA
(obmume kak MpeacTaBUTENsl Kiacca KUCIOT U crneuuduueckue). XUMUYECKUE peakluu,
JeXallie B OCHOBE MPOMBILIUIEHHOIO CIOco0a MOJydyeHUsi cepHo KHUCIOTh. IIpumeHeHue
cepHoit KkuciaoThl. ConmM CepHOW KHCIOTHI, KAa4eCTBEHHAs peakius Ha CyiabpaT -HOH.
Haxoxnenue cepsl U €€ coeAMHEHHI B IpuUpojae. XMUMHUYECKOE 3arps3HEHUE OKpYKarollen
CpeZbl COeTMHEHUSIME CephI (KHCIOTHBIE IO/, 3arpsA3HEHNE BO3/1yXa U BOJAOEMOB), CIIOCOOBI
€ro Npel0TBPALLEHUS.

Ob6mas xapakrepuctuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTENEHH OKUCIEHMsS. A30T, paclpocTpaHeHHE B Mpupojae, (usmueckue u
XUMHYeCcKue cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero pu3n4eckue 1 XuMHIECKue
CBOMCTBA, osydyeHue u npuMeHeHue. Conu aMMOHUS, UX (PU3NUECKHE U XMMUUYECKUE CBOICTBA,
npuMeHeHue. KauecTBeHHasl peakiysi Ha MOHbl aMMOHMs. A30THasl KHCIIOTa, €€ MOJydeHHeE,
¢u3nueckre M XUMHYECKHE CBOWCTBAa (00lIMe KakK MpeAcTaBUTENs Kjacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHMEe HUTPATOB M COJIE aMMOHHMS B Kauye€CTBE MUHEPAJbHBIX
ynoOpeHuit. XMUMHUYECKOE 3arpsi3sHEHNE OKPYKAIOIEH Cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOXIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoéMOB). Docdop, ammorponHsie MoauduKamuu
docdopa, puznueckue u xumudeckre cBoiicrea. Oxeun docdopa (V) u docdopnas kuciuora,
¢buznueckue

JIOKYMEHT MOZAMUCAH 3MEKTPOHHON MOAMMCHIO 10
YOy "WWKOJIA "YCMAHMUA", daTbixoB Unbcyp MynnaHyposuy, AVPEKTOP 27.11.24 15:12 (MSK) Ceptudukat 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanpHas padbogas mporpamma | Xumus. 8-9 kiaccel (0a30BbIM YPOBEHD)

U XMMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3zoBanue ¢ochaToB B KadecTBE MUHEPAIbHBIX
YII0OpEHUIA.

Ob6mas xapakrepuctuka siemMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTIIepOo/1, aJUIOTPOIHbIE MOAU(PUKALIUU, PACTIPOCTPAHEHUE B
npupoje, Gpu3nuecKre u XuMudeckue cBoiicTra. AncopOuus. Kpyropopot yriaeposa B pupoze.
Oxkcunpl yriepoja, ux pu3nyeckue U XMMUYECKHE CBOMCTBA, ACMCTBUE HA KUBBIE OpPraHU3MBI,
MOJTydeHUE U MMPUMEHEHHE. DKOJOTUYECKHE MPOOIeMBbI, CBSI3aHHbIEe ¢ OKcuaoM yriaeposaa (IV),
TUNoTe3a rio0aJbHOr0 MOTEIUIEHUs KIMMaTa, MapHUKOBBIA 3 @ekT. YroapHas Kuciora U eé
COJiM, WX (pU3MyYecKkue U XMMHUYECKHE CBOICTBA, MoOJIyueHHe U npumeHeHue. KauecTBeHHas
peaxius Ha KapOoHaTHOHBL. M cronb30Banne kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIIUIEHHOCTH
U CEJIbCKOM XO3SMCTBE.

[TepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(Meran, 3TaH, OSTWUJICH, allETUJICH, JTAHOJ, TJIMIEPUH, YKCYCHas KucioTa). I[lpuponHbie
WMCTOYHUKH YTJIEBOJAOPOJOB (Yroib, MPUPOAHBIA Ta3, HE(PTH), MPOIYKTHI HX MEPepadOTKH
(OeH3uH), uX poJib B OBITY U IPOMBIIITIEHHOCTH. [ToHSATHE 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OeNKax, yrieBoJax - W UX pPOJM B KU3HM YeJoBeka. MaTepuanbHOE €IMHCTBO
OpPraHMYECKHX U HEOPTraHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmueckue M XHUMHUYECKHME CBOMCTBA, MOJy4Ye€HUE U NPHUMEHEHHE.
Coenunenust kpemHusi B mnpupone. OOmwue mnpexacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHueBoH kuciiote. CUIMKaThl, UX UCIIOIb30BaHUE B OBITY, B IPOMBILUIEHHOCTU. BaxkHelimue
CTPOHTENbHBIE MaTepHANIbl: KepaMHUKa, CTEKIO, IEMEHT, OeToH, xene300eToH. [IpoGiemsr
0€301MacHOT0 UCIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPHAJIOB B TTIOBCETHEBHON KU3HHU.

Xumuyeckuti 5JKCnepumenm:

n3y4eHre 0Opa3lioB HEOPraHUYECKUX BEILECTB, CBOMCTB COJSHOW KUCIOTHI, IPOBEACHHE
KAueCTBEHHBIX peakUui Ha XJIOPUJ-UOHBI U HAOIIOJEHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarone (pU3NIECKHe U XUMHUCCKUE CBOWMCTBA TaJIOTEHOB M MX COCAMHEHUN (BO3MOXKHO
MCIOJIb30BaHUE BHJICOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPHIOB (TaJOTEeHUIOB),
O3HaKOMJICHHE C oO0pa3lmaMu cepbl U €€ COEAMHEHUSMHU (BO3MOXHO HCHOJIb30BaHHE
BHUJIEOMATEpUaAJIOB), HaOMIOJeHWE Tmpolecca OO0yrIMBaHUS — caxapa IMoJA  JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOThI, U3y4eHHE XUMUYECKUX CBOWCTB pa3z0aBiIeHHON cepHOU
KUCJIOTHI, TIPOBEJIEHNE KauyeCTBEHHOH peakiuy Ha Cyiab(paT-uOH M HaAOII0JeHUE NMpU3HAKa eé
NpOTEKaHMsI, O3HAKOMJIEHHE C (PU3NYECKMMH CBOMCTBaMM a30Ta, pochopa U MX COENMHEHUM
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX U (HocPOpHBIX ynoOpeHuH,
MOJIyueHUe, coOHUpaHue, pAaclo3HaBaHUE U U3YYEHHE CBOWCTB amMMHUaka, IpPOBEICHUE
KAaueCTBEHHBIX PEAKIMI Ha HIOH aMMOHUS U pocPaT-uOH U U3ydeHUE IPU3HAKOB UX IPOTEKAHMS,
B3aUMOJIECTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO (BO3MOXKHO HUCIIOJIb30BAHKE
BHUJICOMATEPUAIOB), H3yUCHHE MOJENeH KPUCTANIMYECKUX pemeéToKk anMasa, rpadura,
bymiepeHa, 03HAKOMJICHHE C ITPOLIECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yrJIEM M YCTPOMCTBOM IPOTHUBOTa3a, IMOJIyu€HUE, COOMpaHHWe, paclo3HABaHME U H3yUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpoBeJeHNE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-HOHBI
U M3Y4EHUE INPU3HAKOB HX INPOTEKAHHs, O3HAKOMJICHHE C MPOAYKLUUEH CHIMKATHOU
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MPOMBIIINICHHOCTH, PCIICHHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 11O TCMC «Baxwneiime HeMeTaUIbl U
X COCOUHCHUA.

MeTaniibl 1 MX COeIMHEHUS

OO0mas xapakTepUCTUKa XUMHUYECKUX D3JIEMEHTOB - METAJUIOB Ha OCHOBAHUM HUX
nonoxxenus B [lepuonnueckor cucreme xumuueckux aeMeHToB [[.M. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTaminueckasi CBsi3b M METaJUIMUECKas KpUCTaJIM4ecKas
pemérka. ONEKTPOXUMHUYECKUI psii HaNpspKeHUH MeTayuioB. Pu3nueckue M XHMHUYECKHE
cBoiicTBa MeTaiioB. OO0IIHMe crnocoObl Moy4eHus: MetauioB. [IoHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyT'yH, JFOPATIOMHUHHMN, OpOH3a)
U X IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilemounsle MeTauibl: nosnokeHue B [lepuoguyeckoll cucreMe XMMUYECKHX 3JIEMEHTOB
J.N. MenneneeBa, CTpOEHHUE UX aTOMOB, HaXOXICHUE B Npupoae. DU3ndyeckue 1 XuMHUIECKUe
CBOMCTBa (Ha MpuMepe HaTpus U Kamus). OKCUAbI U THAPOKCUIBI HATpHS U Kaius. [I[pumenenue
LIEJIOYHBIX METAJUIOB U X COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAIIBI MarHuid M KajdblHil: mosnoxkeHue B Ilepmoamueckoii
cucremMe xumuueckux sseMeHToB /.M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHE B
npupone. Puznueckue 1 XUMUYECKUE CBOMCTBA MarHus M Kaiblus. BakHeWlne coequHeHus
Kanbus (OKCUI, THAPOKCHU, coyin). JKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxeHue B Ilepuoaunueckoil cucreme Xxumudeckux 3iemMeHToB J[.U.

MeneneeBa, CTpoeHUE aToMa, HaxXOXJEHHWE B IPHUPOJE. dusnueckue u
XUMHUYECKHE CBOMCTBA altfOMUHUS. AM(OTEpHbIE CBONCTBA OKCUIA U THAPOKCUAA aTIOMUHHUS.
Kenezo: mnomoxenne B Ilepuoanueckoid cucrteMe Xxumuyeckux osnementoB JI.1.
MeneneeBa, CTpoeHUE aToMa, HaxOXJEHHUE B IPHUPOE. dusnyecKue u
XUMHUYECKHe CBOMCTBa sxene3a. Okcuapl, ruapokcuabl u conu xeneza (II) u xeneza (II), nx
COCTaB, CBOMCTBA U MOJy4EHUE.

Xumuyeckuii 3KCnepuMenm.

O3HaKOMJICHHE ¢ oOpasllaMd METa/VIOB M CIUIaBOB, WX (PU3WUYECKMMHU CBOMCTBaMH,
M3y4eHHE Pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEpPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIMSA M HATPHUS C BOAOW (BO3MOXKHO UCIIOJB30BAHUE
BHJICOMATEpPUAIIOB), HUCCJIEAOBAaHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHUs Kejae3a B
KHCIopoae  (BO3MOXKHO — HCIIOJIb30BAaHWUE  BHJIEOMATEPUAJIOB), TPU3HAKOB IMPOTCKAHUS
Ka4eCTBCHHBIX PEaKIMi Ha MOHBI (MarHus, KaJbllHs, alFOMUHUSA, IWHKA, xene3a (1) u sxenesa
(1), memu (11), HaOnrOICHKE M ONIMCAHUE TIPOIIECCOB OKPAIIMBAHUS TNIAMEHH MOHAMHU HATPHS,
KaJiusl ¥ KaJblus (BO3MOXKHO HCTIOJIB30BaHUE BHICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(OTEPHBIX
CBOMCTB T'MIPOKCHIA ATFOMUHUS M THIPOKCHUIA ITUHKA, PEIICHUE PKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHeHIIMe MEeTaJIIbl U UX COCAUHECHUS.

XHUMHA ¥ OKPYKAKIIas cpeaa

BemectBa n maTepuansl B IOBCEIHEBHOM )KM3HU UeIOBEKa. be3onacHoe MCIoIb30BaHKe
BEUIECTB M XHMHUYECKUX peakuuil B ObITy. IlepBas moMomp Hpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSAX.
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XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIollel cpe/ibl (MpeaesbHas JOMYCTUMAash KOHIEHTPaLUs
BemecTB (manee - [1/IK). Ponb xumun B pemieHu 3KOI0THIECKUX MPoOIIeMm.

Xumuueckuti IKCnepumenm.
M3y4eHue 00pa3IoB MaTepruaoB (CTEKIIO, CTUIABbl METAILJIOB, TOJIMMEPHBIC MaTEPUATIBI).

Mesicnpeomemmuule ceszu

Peanuzarusi MeXMnpeMETHBIX CBS3CH MPU M3YYCHUU XUMHH B 9 KIIACCEe OCYIIECTBIISICTCS
4yepe3 WCMOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO -HAYYHBIX TOHATWUH, TaK W TOHSTHIA,
SIBIISTFOIIUXCS CUCTEMHBIMHE TSI OTJIEIBHBIX MTPEIMETOB €CTECTBEHHO - HAYYHOTO ITHKIIA.

OOmme ecTecTBeHHO-HAyYyHbIC TOHATHS: Hay4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHS,
aHaNM3, CHHTE3, KJIacCH(pUKAIUi, TNEPUOJAUYHOCTh,  HAOIOJECHUE,  OKCIICPUMEHT,
MOJICTTUPOBAHKE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MATEPHAITBI.

duznka: wMartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DSJEKTPUYCCKUN 3apsj, MTPOBOIAHHUKH, IOITYIPOBOIHHKH,
TVDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO0, 00hEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
pacTBOp, pPACTBOPUMOCTb, KpPUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (PU3UYECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MJIaHETHI, 3BE311b1, COHIIE.

buonorus: dorocunTtes, Apixanue, Omochepa, IKOCUCTEMa, MHUHEPAIBHBIC YIOOpCHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPaAIbl, TOPHBIC IMOPOJBI, IOJIE3HbIE
HCKOIaeMbI€, TOTUIUBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHUs
JOCTUTAIOTCS B X0 00YUYCHHSI XUMUHU B €IMHCTBE YUeOHOUW M BOCITUTATEIILHOMN IEATETLHOCTH B
COOTBETCTBUM C TPAJAULIMOHHBIMA POCCUMCKUMU  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSMH, MIPUHSATHIMUA B OOIIECTBE MPAaBHJIAMUA U HOPMaMH TOBEJICHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COLMATU3AINN 00yJarOIIUXCSl.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMI U PACUIMPEHUE ONbITA ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) maTpUOTHYECKOT0 BOCIIUTAHHUSI:

LIEHHOCTHOI'O0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HaCJIeINI0, TOHUMAHMs 3HAUYEHUS XHUMHMUYECKOM HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJIA/IETh JOCTOBEPHON MH(pOpMAIMEN O MepeloBbIX JTOCTHKEHHUSIX U OTKPBITUSAX
MHUPOBOM U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 yCTpOICTBE
MHpa U 00ILECTBa;

2) TPa’KAaAHCKOT0 BOCTIUTAHMS:

IPEJICTABICHUS O COLMAIBHBIX HOpMax M IIPaBWJIAX MEXKJIMYHOCTHBIX OTHOUIEHUI B
KOJIJIEKTUBE, KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, YueOHO -
UCCIIEI0BATENbCKON, TBOPUECKOM U IPYTUX BUJAX EATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM J€SITETbHOCTHU MPU BBIOJHEHUH Y4EOHBIX, [I03HABATEIbHBIX 33]1a4, BBIIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB, CO3JaHUH Y4€OHBIX POEKTOB, CTPEMJICHHS! K B3aMOIIOHUMAaHUIO
Y B3aUMOIIOMOIIM B MpoIlecce 3TOM y4eOHOH AedaTeNbHOCTH, FTOTOBHOCTH OLIEHHMBAaTh CBOE
MOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHMS NOCIJIEICTBUM NIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE MPEJICTaBICHUS O BEUIECTBE M  XMMHUYECKOMW  pEeakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTABISAIONINE OCHOBY s
MOHMMAHMUS  CYIIHOCTH HAy4YHOW KapTUHBI MHUpPa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPeoi, O PO
XUMUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA MOJIYYCHHE HOBBIX 3HAHMM IO XUMUH,
HEOOXOMUMBbIE [UIsi OOBSACHEHHS] HaOJIIOJaeMbIX MPOILIECCOB M SIBIICHUH, IMO3HABATEILHOM,
UH(OPMAIIMOHHON U YATATENBCKOM KYIbTYPbhI, B TOM YHUCIIE HABBIKOB CAMOCTOSTENIbHOM PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOU, AOCTYIHBIMU TEXHUYECKUMHU CPEJICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEC K OO0YYEHHIO M TMO3HAHUIO, JII0OO3HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHMI0, MPOEKTHON W UCCIIEAOBATEIHCKON ACITEIHLHOCTH, K OCO3HAHHOMY BHIOOPY
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HaIpaBJIEHHOCTU U YPOBHS 00y4YeHUs B JalbHEHUIIEM;

4) ¢dopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HH, OCO3HAHUE IIOCIEACTBUM U HENPUITHE BPEIHBIX
MpUBbIUEK (YIMOTpeOIeHHs alKOrojs, HAPKOTUKOB, KypEeHHs), HEOOXOJUMOCTHU COOIIOJICHUS
npaBui 0€30MaCHOCTH MpHU OOpalleHHH C XMMUYECKMMHU BEUIECTBAMHU B OBITY U peaibHOMN
KU3HH;

5) TpyaoBoro BoCHHTAHHUS:

MHTEpeC K MPAaKTUYECKOMY U3Y4YEHUIO ITpodeccuil 1 Tpyaa pa3audHOro poja, yBaXeHHUe K
TPYyLYy W pe3yJbTaram TPYAOBOW [EATEIIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHS
MpEeJIMETHbIX 3HAaHUW MO XWMHUH, OCO3HAHHBIM BBIOOP WHIAUBUAYATbHOU TPAEKTOPUHU
MPOJIOJIKEHUSI 00pa30BaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCTIENTHON MPO(hecCHOHAIBHON NEeSITENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHATBHOMN Cpejie;

6) IK0JOrHYeCKOro BOCIIMTAHUSI:

AKOJIOTMYECKH 11esIeco00pa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHHKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHHUS, IOHMMAaHUE LIEHHOCTH 3/I0POBOI0 M 0€30MacHOro obpasza *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IEHHOCTHU COOJIOICHHSI ITPABIII 0€30TIACHOTO MOBEACHHUS IIPU pabdOTe ¢ BEIIECTBAMH,
a TAK)K€ B CUTYalUsX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble NMPU U3YUYEHUU XUMHH, ISl pElIeHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOIIIEeH MPUPOIHOM CPeIOH, /IS OBBIILIEHUS] YPOBHSI HKOJIOTMUECKON
KYJIBTYPBI, OCO3HAHUS TJ100aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM U MyTel X pelleHUs
MOCPEJICTBOM METOJIOB XUMUH, SKOJIOTMYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABAaTEIbHOM, KOMMYHUKATUBHON U COMAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe meramnpenMeTHBIX pPE3y/IbTAaTOB BBIICIAIOT 3HAYUMBIE A (OPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAyYHbIE TIOHATHUS (3aKOH, TCOPHs, MPUHIIMII, TUIIOTe3a, (PaKT, cucrema,
npoliecc, SKCIEPUMEHT U JPYroe.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
IpeaAMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTaBICHUE
0 I[EJIOCTHOW HaYYHOW KapTHHE MUPA, M YHUBEPCAJIbHbIC YUeOHbIE IeWCTBUS (II03HABATEIbHbIC,
KOMMYHUKaTHUBHBIE, PETYISITHBHBIE), KOTOpPBIE OOecreunBaloT (HOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETIbHOMY IJIAHWPOBAHHIO U OCYILIECTBICHUIO YIEOHOH JIETETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJbHbIC YUeOHbIE 1eMCTBHS Ba3oBble JlornuecKkue
JeHCcTBUA:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUW 3HAHWIA:
pacKpbIBaTh CMBICII XUMHUYECKMX TMOHATUM (BBIACJATH, WX XapaKTepHbIE MPU3HAKU,
yCTaHaBIMBaTh B3aUMOCBS3b C JPYTUMU MOHATHIMU), UCIIOIb30BATh MOHATHUS A7l OOBSICHEHUS
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OTIeNbHBIX (DAKTOB U SBJICHWW, BBHIOMpPATh OCHOBAHMS M KPHUTEPUHU I Kiaccu(UKAIUU
XUMHUYECKUX BEIECTB U XUMUYECKUX PEAKIUH, YCTaHABINBATh MPUYNHHO-CIIEACTBEHHBIE CBA3U
MeXAYy 00bEKTAMU U3YUYEHHUS, CTPOUTH JIOTHUECKHE PACCYKAEHUS (MHAYKTUBHBIE, IEYKTUBHBIE,
10 AaHAJIOTUN), IeJaTh BBIBOJIbI U 3aKIIOYECHMS;

YMEHHE NPHUMEHITh B MPOLECCE MO3HAHUSA MOHATHS (IPEIMETHBIE U METAIPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHUH, MPeoOpa3oBbIBaTh IIHPOKO
IpUMEHsIEMbIE B XUMHM MOJEIbHbIC NPEJCTABICHUS - XUMUYECKUN 3HAK (CHUMBOJI JIEMEHTA),
XUMHUecKass (GopMyida M ypaBHEHHE XUMHUYECKOM peakiuu - IpU peleHuH ydyeOHO-
IIO3HABATEIbHBIX 3aJad, C Y4ETOM OTUX MOJEIBHBIX MPEIACTAaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKUA M3Yy4aeMbIX OOBEKTOB - XMMHUYECKHX BELIECTB U
XUMHUYECKUX pPEaKLM, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIIE/ICTBEHHBIE CBA3HU U
MIPOTUBOPEYHS B U3Y4AEMBIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble uccieaoBarejibCKue 1eMCTBUSL .

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a
Takk€ B KauyeCTBE OCHOBBI Isi (POPMHUpPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOpPETeHHE OMbITa MO IUIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO YYCHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJIOM IIPOIIECcCa, CAMOCTOSTEIIHHO MPOTHO3UPOBATH €T0
pe3ynbrar, GopMyIupoBaTh OOOOIICHUS W BBIBOJBI MO PE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCIIeIOBaHUs, COCTABIIATh OTYET O MpoeTIaHHON pabdoTe.

PabGora ¢ undopmanueii:

YMEHHE BbIOMPATh, aHAIU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX BUOB
u (GOpM TMpeACTaBICHHSA, TMOTYY4aEMYI0 W3 pPa3HBIX HMCTOYHUKOB (HAYYHO - TOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJAEpKaHMs, CHpaBOYHble N0coOMs, pecypchl WHTepHeTa),
KPUTHUYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE MPUMEHSTh Pa3IU4YHbIe METO/IbI U 3aIIPOCHI PH MOUCKE U 0TOOpE HH(OPMAIIUHU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX JJIs BBIIOJHEHHs] Y4E€OHBIX U IO3HABaTENIbHBIX
3aJ1a4 ONpeIesIEHHOrO TUIIA, TPUOOPETEHHE OIbITa B 00J1aCTH HCIIOJIB30BaHMsI HHPOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOIH, OBJIaIEHUE KYJIbTYPOH aKTUBHOT'O HCIIOJIB30BAaHUS Pa3IMUHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIBHYK (DOPMY IPEICTABICHUS
uH(pOpMaIMM U WUIIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMU CXeMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKi U UX KOMOMHALIUSIMY;

YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATh B IpolEecce Y4eOHOM M HCCleoBaTeNIbCKOU
NEeSTEIbHOCTH NH(DOPMALMIO O BIUSHUN POMBIIIEHHOCTH, CEJIbCKOTO X035I1ICTBA U TPaHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIIeH MPUPOIHON CpPEIbI.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA:

yMEHHE 3a7aBaTh BONPOCH (B XOA€ Juanora W (WiM) JUMCKYCCHUHU) TO CYILECTBY
oOcyxaeMoil TeMbl, (OPMYIHPOBAaTH CBOM TNPEJIOKEHUS OTHOCUTENIBHO BBINOJIHEHUS
MPEII0KEHHOM 3a]1a4H;

MpUOOpETeHHEe  OMbITa MPE3EHTAllMM  PEe3yJIbTAaTOB  BBIMIOJIHEHUS  XHUMHUYECKOTO

JIOKYMEHT MOZAMUCAH 3MEKTPOHHON MOAMMCHIO 16
YOy "WWKOJIA "YCMAHMUA", daTbixoB Unbcyp MynnaHyposuy, AVPEKTOP 27.11.24 15:12 (MSK) Ceptudukat 025A5B7E00CAB133B042CF95BCB2663BC2




®denepanpHas padbogas mporpamma | Xumus. 8-9 kiaccel (0a30BbIM YPOBEHD)

JKCTepUMeHTa (J1abOpaTOPHOTO OMbITA, JTA0OPaTOPHON PabOTHI MO MCCIIECIOBAHUIO CBOWCTB
BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOM CO  CBEPCTHHUKAMU  IIO3HABATEIHLHOU U
MCCIIEZIOBATEIBCKON JESITETFHOCTH TPU PEIICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yd&Ta
OOIIMX WHTEPECOB W COIIACOBAHUS MO3UIUN (0OCYXICHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPJUHAIIUS COBMECTHBIX JIEHCTBUM, ONIpeIeNieHuEe KPUTEPUEB 110 OIICHKE KayecTBa
BBITIOJTHEHHOM paboThI U IpyTue);

PeryJsiTuBHBbIC YHUBEPCAJIbHBIE YYeOHbIE 1eiICTBHS:

YMEHHME CaMOCTOSATEIBHO ONPEICIIATh LENH ACITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJUPOBATh M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOK JEATEIBLHOCTb, BBIOMPATH
Hambomnee dpdexTuBHBIE CcMOCOOBI pemeHus y4eOHBIX ©  TIO3HABATEIBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh WJIM KOPPEKTHUPOBATH MPEIIOKEHHBIM AJITOPUTM JIEHCTBUM IIPH
BBINIOJIHEHUU 3a/laHUi € YY4ETOM IIOJyYEHHsS HOBBIX 3HAHUNH 00 M3y4aeMbIX OOBEKTaX -
BEILIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOMU LIEIIH,
YMEHHE UCII0Ib30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAracMble B YCIOBUY 3aJaHUM.

INPE/JMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O0S3aTENIBHOTO COJNEpPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enepasibHON paboueld TPOrpaMMOM, BBIJCISIOT: OCBOSHHBIC
oOydJaIUMHCS HAy4YHbIE 3HAHWS, YMEHHUS W CHOCOOBI JEHCTBUM, crenududecKkue s
MpPEeIMETHOM 00sacTH «XUMHs», BUABI JACSITEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUSA, €T0
UHTEPIpETAIuH, MPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonuy oOyuenust B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh COPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHHIA:

pacKkpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSITHI: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U HEOJAHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsI U MOJICKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi JIOJII XUMUYECKOTO 3JIEMEHTa B COCITUHEHHH, MOJISIPHBIH 00BEM,
OKCH]I, KHCIIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPHUIIATETHPHOCTh, CTETICHh OKUCIICHUS, XUMHYECKAs
peaxmus, KIacCH(PUKAIMS pEeakiuil: peakiuyd COCIWHEHHs, PEaKIHMH Pa3lI0KECHHS, PEaKINU
3aMElIeHHs, PEaKIIMU 0OMEHa, FK30- U SHAOTEPMHUUECKUE PEAKLINH, TeII0BOH 3 PeKT peakiuu,
SJIPO aToMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHAs OpOUTAlb, PANYC aTOMa, XMMHYECKasl CBA3b,
MOJISIpHAsI ¥ HETOJISIpHAsE KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBasi J10J1s BellecTBa (MPOLIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHITHH W TNPUMEHATH 3THU
MOHSTHS MPU OMMCAHUY BEIIECTB U UX MPEBpalllCHUH;

UCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS (pOPMYJT BELUIECTB U ypaBHEHU I
XUMHYECKUX PEaKIUi;

OTIPENIEISITh BAJEHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COCIWHEHUSX, CTEICHb
OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, TPUHA ICKHOCTH BEIIECTB K ONPEACIEHHOMY
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KJIacCy coeAuHEHUU 1o ¢dopmynaaM, BHUJ XUMHUYECKON CBs3M (KOBaJE€HTHAass M HOHHAs) B
HEOPraHNYECKUX COEINHEHUSIX;

packpeiBath cmbica llepuogmueckoro 3akona J[.M. MenpaeneeBa: JEeMOHCTPHUPOBATH
MMOHUMaHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMHUUYECKHUX 3JIEMEHTOB OT MX IOJOXKEHUS
B Ilepuoanueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOIO YYEHHsI, 3aKOHa ABOTraapo;

ONMKCHIBATb W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKUX AJIEMEHTOB: Pa3iMyuaTh MOHATHS «JIaBHAs moArpymnmna (A-rpynmna)» u «moOouyHas
noarpynna (b-rpynmna)», Mansie U OOJNbIIME MEPUOABI, COOTHOCUTH O0O3HAUYEHHUS, KOTOPHIE
umerorcs B tabnuue «llepuonnyeckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa» c
YHUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsjl
sJipa, 0011ee YUCIIO 3JIEKTPOHOB U PACHPEEIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);

KIIaCCH(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOpraHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakuu (110 YHUCIY U COCTAaBY YYacTBYIOLIUX B PEAKLUU BEIIECTB, MO TEINIOBOMY
s dekry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB pPa3IMYHBIX
KJIACCOB, MOATBEPK/asi OMMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX yYpaBHEHHI
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIUA;

IPOrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTHM OT UX KayeCTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3JIUYHbBIX YCIOBHUSAX;

BBIYHCIISATh OTHOCUTEJIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BEILLECTB, MacCOBYIO
JIOJTII0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJIe COEIMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B paCTBOPE,
MIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOW pEaKLnu;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHOW JACSTENIbHOCTUH - aHajlu3 U CHUHTES,
CpaBHEHHE, O0000IIeHHe, CHCTEMATH3alUI0, KIACCU(UKALNIO, BBISIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H - U U3YYEHHSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUNA, ECTECTBEHHO-
Hay4YHbIE METOJABl TO3HAHUSA - HAONIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHUE, SKCIIEPHUMEHT
(peanbHbIN U MBICTIEHHBIN);

CIIEJIOBaTh MpaBWJIaM  TIOJIb30BAHUSI XMUMHYECKOW TIOCYIOM ®  JTaOOPaTOPHBIM
o0opynoBaHMEM, a TaKXkKe IMpaBHiaM oOOpalleHus C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSIMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX XHMUYECKHX OIBITOB IO MOJYYCHHIO H
cOOMpaHuIo ra3000pa3HBIX BEUIECTB (BOJOPOJA M KHCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C
ONpEeAECNEHHON MACCOBOM JOJIEM pPAacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C IIOMOUIBIO
WHAMKATOPOB (JTakMyc, (heHoN(pTaNIenH, METUIIOPAHXK U JIpYyTHe).

K koHiy oOydenus B 9 kjacce npeaIMeTHbIC pe3yJabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMHUPOBAHHOCTH y OO YJAIOITUXCST YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHMUYECKHUX TIOHSATUN: XMMHUUYECKHH JJIEMEHT, aToM,
MOJIEKYyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCJICHHUS, XUMHYECKas pEakKius, XUMHYECKas CBS3b,
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TerI0BOM 3 PEKT peakiuu, MoJb, MOJISIPHBIN 00BEM, PACTBOP, FIAEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAINS, PEaKIMd HOHHOrO OOMEHa, KaTajlu3aTop, XUMHYECKOE
paBHOBecue, oOpaTHMble W HEOOpaTUMbIE PEAKIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAHOBJICHUE, aJUIOTPOIHS,
aM(OoTepHOCTh, XUMHUECKasl CBA3b (KOBAJEHTHAs, HOHHAsS, METAJUTNYECKas), KpUCTAIITHYECKas
pemeTka, KOppo3Usi METaUiOB, CIUIABBI, CKOPOCTh XHMMHYECKOW peakluH, MpeaeaIbHO
nonyctumas konrentpauus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U MNPUMEHITHITH
TIOHATHSI TIPU ONMCAHUM BEIIECTB U UX MPEBPAILCHUI;

KCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJISl COCTaBIICHUSI (JOPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHX PEAKIINN;

ONpEeNIEeTsATh BAJICHTHOCTh U CTETIEHb OKUCIICHHUS] XUMUYECKUX AJIIEMEHTOB B COCIUHEHUSIX
Pa3JIMYHOTO COCTaBa, MPUHAUICKHOCTh BEIECTB K OMNPEACIEHHOMY KJIACCY COCIUHEHUM M0
dbopmynaM, BUJI XUMUYECKOM CBS3U (KOBAJEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKHUX
COCIIMHEHUSX, 3apsJl MOHA TI0 XUMHUYECKON (Gopmysie, XapakTep Cpellbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUH, TUI KPUCTATUIMUECKON pelIETKI KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica [lepuonnueckoro 3akona /.M. MenneneeBa u 1€EMOHCTPUPOBATH €TO
MOHMMAaHUE: OIUCHIBATh M XapakTepu3oBarh Tabmumunyio dopmy Ilepumommyeckoit cucteMbl
XUMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHSITHS «rJaBHAs noarpymnma (A-Tpymma)» u «mo0ouHas
noarpynna (b-rpymnma)y, maneie u Oosblive MEPHOIBI, COOTHOCUTH O0O3HAYEHMSI, KOTOPHIC
UMEIOTCSI B TIEPUOAMYECKON TaONuUIle, C YMUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sJipa, OOIIee YUCIIO IEKTPOHOB U PaCIPEICTICHIE X
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHSTH OOIIIE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB
U UX COCIMHEHMI B Mpelenax MallblX MEePHUOJ0B U TIaBHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UUUPOBATh XMUMHYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMMHUYECKHE
peakuuu (1o YMCIy U COCTAaBY YYaCTBYIOLIUX B PEAKIIMU BEIECTB, MO TEIIOBOMY 3D PeKTy, 1o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMUUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIHE U CIEIU(DUUESCKUE XMMUIECKUE CBOMCTBA TPOCTHIX
MU CJOXHBIX BEIIECTB, MOJATBEpPKIas OMHCAaHUE MPUMEPAMH MOJEKYISPHBIX M HMOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

COCTaBJISITh YPABHEHHUS AJEKTPOJUTHUYECKOW AUCCOUMALMU KHCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE W COKpam¢HHBIC YpaBHEHUS peaKIuii HWOHHOrO OOMEHa, YpaBHEHHS pEaKIIHid,
MOATBEPKAAIONIUX CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY BEIIECTBAMHU Pa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHIl IMOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTH
IPOTEKAHNS XUMHUYECKUX MPEBPALLICHHUI B Pa3JIUYHbBIX YCIOBUSAX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
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JIOJTI0 XUMHUYECKOTO 3JIEMEHTa M0 pOpMYyJie COEIMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW pEaKLIUU;

coOmoaTh MpaBWia  TOJB30BAHUS  XUMHUYECKOM TMOCyaol u  J1abopaTOpHBIM
00OpyI0BaHMEM, a TAKXKe MPaBHIIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIMSIMH
MO BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX ONBITOB IO TMOJYYEHHIO M COOMpPaHMIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro rasa);

IIPOBOJIUTHh PEAKLIMM, MOATBEPXKIAIOIINE KAaYeCTBEHHBI COCTAaB Pa3jIMYHBIX BELIECTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOpHUA-, OPOMHU[I-, HOAUA-, KapOoHatT-, docdaT-, cUIUKaT-,
cynb(dar-, THUIPOKCUA-UOHBI, KATHOHBI aMMOHHUSI W HOHBI HW3YYEHHBIX METaJIJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIBHOW JACSTENIbHOCTUH - aHajlu3 W CHUHTES,
CpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIINIO, BEISIBICHNE TPHYNHHO-CIICICTBEHHBIX CBSI3EH - IS
M3Yy4YEeHMs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI, ECTECTBEHHO - HAYYHbIE METO/1bI TI03HAHUS
- Ha0JII0/IEHNE, U3MEPEHUE, MOJIETMPOBAHUE, SIKCIEPUMEHT (PEAJIbHBII U MBICIIEHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
No HaumenoBanue KoInuecTso
y pa3aeiioB U TEM Conepxanue 00ydeHus OCHOBHBIE BH/JIBI JIEATEILHOCTH 00YJArOIIUXCS
/11 4acoB

y4eOHOro0 npeameTa

Paznea 1. IlepBonayajibHble XMMHYECKHE MOHSITHS

11 Xumus - Baxnas 5

00s1acTh [Ipenmer xumun. Ponp Xumuu B )KU3HU

CCTCCTBO3HAHUSA U 4yeoBeKa. XUMUS B CHCTEME HayK. PackpbIBaTh CMBICII N3Y4a€MBbIX [TOHATUN.

MPaKTHIECKON Tena u BemecTa. duznueckne CBOKWCTBA PackpbIBaTh poJIb XUMUU B IPUPOJE U KU3HU

NCATETbHOCTH BELIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.  [UEJIOBEKA, €€ CBA3b C IPYIMMH HAYKAMH.

“ICIIOBCKA [loHATHE O METOJAX MO3HAHUS B XUMHUH. Pa3nuyarh 4uCTHIC BEIIECTBA U CMECH;
Uuctsle BemiecTBa U cMecu. Ciocoobl OJIHOPOJIHBIE U HEOJHOPOJIHBIE CMECH.
pasneneHus cMecen. Xumuueckuul PaznnuaTh puznuecKue U XUMUYECKHe
bKkcnepumenm. [lemoncmpayuu: SIBJICHUSL.
3HAKOMCTBO C XMMUYECKOU NTOCYI0H, € CiienoBaTh aJITOPUTMAM UCIIOJIb30BaHUS
[paBuJiaMu pabOTHI B J1a0OpaTOPUU U HKCIIEPUMEHTAIBHBIX METOJIOB - HAOIIOICHUS
[prueMamMu o0paleHus ¢ J1abopaTOPHBIM 1 skcniepuMenTa. Habnroaars v onuckiBaTh
000pyIOBaHHUEM. O0OBEKTHI PY MPOBEACHNUN AEMOHCTPAINH U
dusnueckue cBOCTBa 00pa3oB 1a00paTOPHBIX OMBITOB IO U3YYEHHIO
HEOPraHMYECKUX BEILECTB - METAJIOB U (u3NYECKUX CBOMCTB BEIIECTB, CIOCOOOB
HEMETAIIOB. pa3JeIeHHsl CMECEH BEILIECTB.
CrniocoOsb1 paznenenus cmeceit (punbrpoBanue, [I[poBOIUTE XUMUYECKUN SKCIIEPUMEHT MPU
BBIITAPUBAHUE, TUCTULISALNS, paszenieHny cMeceld (Ha mpuMepe OYUCTKU
xpoMartorpadus). MMOBApEHHOMW COJIM) B XOJIe
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Vlabopamopnble onvimul:

M3ydyeHue u onucaHue Gu3N4ecKux CBOMCTB
00pa3IioB HEOPTraHUYECKUX BEIIECTB.
3ydyeHue criocoOoB pa3jesieHus cMecen (c
[MOMOIIbIO MAarHUTA).

[ Ipaxmuueckue pabomuwl:

Ne 1. IIpaBuna paGoThl B 1TaOOpaTOpUu U
npuéMbl oOpalleHus ¢ 1abopaTopHbIM
000pyI0BaHHEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OYMCTKH TTOBAPEHHOMN COJIH)

npakTuyeckoil padoTel Ne 2.

CiieoBaTh NMpaBWiIaM IOJIb30BAHUS
XUMUYECKOU MOCY10M U 1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIAM
oOpallleHus1 ¢ XMMHUYECKHMHU BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKLUEH IIpU
BBITIOJTHEHUU TIPaKTU4YecKor paboTer Ne 1.
BricTpauBaTh pa3BEPHYTHIE IUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPON Ha MH(DOPMALIUIO U3
y4yeOHMKa U CIIPABOYHBIX MAaTEPUAJIOB,
rPaMOTHO HCIIOJIb30BaTh U3y4EHHBIN
MOHSATUMHBIN arlrapaTr Kypca XUMUHU

1.2.

BemiectBa
XUMUYECKHUE PEeaKIUU

u

15

ATOMBI U MOJICKYJIbl. XMMHUYECKHE SJIEMEHTHI.
CUMBOJIBI XUMHYECKHX 3J1eMEHTOB. [IpocThie
1 CJIOHBIEC BENIECTBA. ATOMHO-MOJIEKYJIIPHOE
Y4ECHUE.

Xumudeckas popmyna. BareHTHOCTS aTOMOB
XUMHYECKHUX DJIEMEHTOB.

3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OTHOCUTEILHAS aTOMHAs Macca.
OTHOCUTENBLHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10JIs1 XUMHYSCKOT0 JIEMEHTA B
COCIUHCHMU.

OrnpenensaTe TPU3HAKA XUMUYECKUX PEAKIINM,
YCTIOBHSI X MpoTeKaHus. OOBACHATH
CYIIHOCTH (PU3NYECKUX ¥ XUMHUIECKUX
SIBIICHUI C TOYKW 3PEHHSI AaTOMHO-
MoJIeKyIsipHOTO yueHus. KimaccudumupoBars
XMMHUYECKUE PEaKuu (110 YUCIY U COCTaBY
pearupyromux 1 00pa3yroImuxcst BEIECTB).
CocTaBisaTh GOpMyIbl OUHAPHBIX BEMIECTB 110
BaJICHTHOCTH U OIPEJIENIATh BaJICHTHOCTD I10
(bopMysam BEIECTB.

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
YOV "LLKOJIA "YCMAHMA", daTbixoB Unbcyp MynnaHyposuy, JVPEKTOP
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KomnuecTBo Beniectsa. Moib. MossipHas
Macca. B3anmMocBsI3b KOJTM4YECTBa, MAaCChl 1
4ucia CTPYKTYPHBIX €IMHULL BEIIECTBA.
Pacuétsl mo Gpopmynam XUMHUUECKUX
COEJIMHEHUN.

DU3NYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUECKasl peakius U €€ Npu3Haku. 3aKOH
COXPaHEHHMS MACChl BEIIECTB. X UMHUYECKHE
ypaBHEHUS.

Kinaccudukarus XuMUueCcKiX peakiui
(coenuHenus, pa3ioKeHUs, 3aMEILICHHUS],
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckue cBoKMcTBa 00pasoB
HEOPraHWYECKUX BEIIECTB - METAJVIOB U
HEMETAJJIOB.

OO0pa31ibl BEIIeCTB KOJIMYECTBOM 1 MOJTb.
dusndeckue sSBJICHUS (TUIaBJICHUE BOCKA,
TastHUE JIbJIa, paCTUpPaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAIIHS BObI).
Xumudeckue siBjeHus (ropeHrue CBeyH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHUE COMABI MJIK MeJa C COJISTHOM
KHCJIOTOM).

HaGumroieHre mpu3HaKkoB MPOTEKAHUS
PaccraBnsaTe k03¢ GUIIMEHTHI B ypaBHEHHSIX

XUMUYEeCKHUX peakuuii. Habmogats u
OIMKCHIBATH OOBEKTHI IIPH MMPOBEICHUU
JIEMOHCTpAINil ¥ TaOOPaTOPHBIX OIBITOB.
[IpoBOAUTH BEIYHCICHHS IO (POPMYIIaM
XUMHYECKUX COCTMHEHUN U YPaBHEHUSIM
XUMHYECKUX PEAKIIUM.

[IprMeHsITh €CTEeCTBEHHO- HAYYHbBIE METO IbI
MO3HaHUs (B TOM 4MCIie HaOII0/IeHUE,
MOJICIMPOBAHUE, SKCIIEPUMEHT U OCHOBHBIE
OTIEpAIIU MBICIIUTEIIBHON JEATETbHOCTH
(cpaBHeHue, knaccudukanus) BeicTpanBath
pa3BEPHYTHIEC MTUCHMEHHBIE U YCTHBIE OTBETHI
C oropoi Ha HHGOPMAIIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTe€pUaIoB, TPAMOTHO
WCTIOJIb30BATh U3YYEHHBIN MTOHATUNHBINA
armapar Kypca XuMUH

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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XUMUYECKUX peakiuii (pa3ioKeHune caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C
XJIOPUIOM Oapusi, IOJyYEHUE U Pa3JIoKEHHUE
ruapokcuaa menu (11) nmpu HarpeBanuu,
B3aMMOJICHCTBUE XKeJle3a C PACTBOPOM COJIU
Meu (II). OnbIThl, MILTIOCTPUPYIOLIUE 3aKOH
COXpaHEHHS MacCCBhl.

Vlabopamopnbie onvimul:

Co3znaHue Mozeneit MoJeKyi
(IIrapocTep>KHEBBIX ).

Onucanue pU3NYECKUX CBOMCTB 00pa3LoB
HEOPraHUYECKUX BEIIECTB - METAJIIOB U
HEMETaJJIOB.

HaGmonenue pusnyeckux (miaBieHue BOcKa,
TasiHUE J1b/1a) 1 XUMUYECKUX (TOpEHUE CBEYH,
NPOKAJIMBAHUE METHOM MPOBOJIOKH) SIBJICHUIA.
Habmonenne u onvucanue Npu3HaKkoB
[IPOTEKAHUS XUMUUYECKUX PEAKINI pa3HbIX
TUIIOB.

\Boiuucaenusi:

OTHOCHUTEIBHON MOJEKYISIPHON Macchl
BEIIECTB, MOJIIPHON MacChl, MacChl BEILIECTB,
Macchl M KOJIMYECTBA BEIIECTBA; MACCOBOM
TOJIM XUMUUYECKOTO JIEMEHTa 1o (popmyrie

COCIUHEHHS,

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
YOV "LLKOJIA "YCMAHMA", daTbixoB Unbcyp MynnaHyposuy, JVPEKTOP

27.11.24 15:12 (MSK)

24

CepTudukat 025A5B7E00CAB133B042CF95BCB2663BC2




denepanbHas padoyas nporpamma | Xumus. 8-9 kmaccel (0a30BbIi YPOBECHB)

110 YPAaBHEHUSM XUMUYECKUX PEAKIIUN:

KOJINYECTBA, MACCHI BEILIECTBA 110 U3BECTHOMY

KOJINYECTBY, MACCE PEAreHTOB WX IPOAYKTOB
CaKIU

HMToro no pazaeny

20

Pa3znen 2. BaxkHeililne npeacTaBuTe 1M HEOPraHMYECKUX BENIECTB

2.1

Bosnyx. Kucmopoga.
[Tousarue 00 OKcHIax

6

Bo3nyx - cmech razos. CocraB Bo3ayxa.
Kucnoposa - 3eMeHT ¥ mpocToe BEIIEeCTBO.
Haxoxaenue kuciopoja B pupoe,
dusnueckre U XUMUYECKUE CBOMCTBA
(peaktuu ropenusi). Oxcumel. [Ipumenenne
kucinopoaa. CriocoObl MOTy4deHus: KUCIOpOo/ia B
1a00paTOPUH U MIPOMBIIILIIEHHOCTH.
KpyroBopot kuciopona B mpupoze. O30H -
QIUTOTpOINHAsE MoAU(UKAIUS KUCTOPO/a.
TeroBoit 3 heKT XUMHUIECKOIN peakIuu,
TEPMOXHUMHUYECKUE YPABHEHUSI, K30~ U
PHIOTEPMHUYECKUE peakinu. TOMIMBO: yroiab U
MeTaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 dexTa, pazpymeHune
030HOBOI'O CHOS. XuMuuecKuii 3KCnepumMeHm:
/[emoncmpayuu:

KauecTBeHHOE ompesieNieHne CoIep KaHus
KHUCIIOPO/ia B BO3/IyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

Mcnonb30BaTh XUMHUYECKYIO CHMBOJIHKY TSI
cocTaBieHUs (HOPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHX
peaKIuii ¢ yyacTueM KUCIOpoJa.
XapakTepu30BaTh (OMHUCHIBATh) COCTAB
BO3/yXa, (GU3NYECKUE U XMMUYECKUE CBONCTBA
KHCJI0POJa, CIOCOObI €ro MoJy4eHus,
NPUMEHEHUE U 3HaYeHHUE B IPUPOJIE U KUZHU
yenoBeka. CpaBHUBATh PEAKLUU TOPEHUS U
MEJICHHOTO OKHCIICHHSI.

OOBACHATH CYIIHOCTh KOJIOTHYECKUX
nmpo0JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/1yXa.

CrnenoBaTh npaBuiiaM 0€30MacHON pabOTHI B
1abopaTOPUM MPHU HCTIOIb30BAHUN
XUMHUYECKOW MOCY/Ibl U 000pyI0BaHUS, a
TaKXKe MpaBuiIaM oOpaleHus ¢ TOPIOYUMU
BellecTBaMU. [ 1aHupoOBaTh U OCYIIECTBIAT

Ha IIPAKTHUKC XUMHWYCCKHC SKCIICPUMCHTEI,

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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U U3y4eHue CBOICTB kuciaopoaa. Habmonenue
B3aMMOJICHCTBUS BEILIECTB C KUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHUS U MPEKPAILCHUS
ropeHus (moxapa).

Vlabopamopnulii onvim:

O3HakoMIIeHHE ¢ 00pa3liaMu OKCUJIOB U
OMKCAHHE UX CBOMCTB.

[ Ipakxmuueckas paboma:

Ne 3. TlonyueHnue u coOupaHue KUcaopoa,
WU3y4EHUE €ro CBOUCTB. Buiuucienus:
MOJIEKYJISIPHOM Macchl KMCIIOpOJa U 030Ha Ha
OCHOBAHHMH aTOMHOW MacChl XUMHUYECKOTO
PJIEMEHTA; KOJIMYECTBA, MACChI BEIECTBA 110
YPAaBHEHUSIM XUMUYECKUX PEAKIIMM

MIPOBOJUTH HAOJIOIEHUS, I€TaTh BBIBOIbI 110
pe3yibpTaTaM dKCIEPUMEHTA IIPU IIPOBEACHUN
Ta0OpaTOPHBIX OMBITOB M MPAKTHYECKOM
paboTHI.

BbIYKCIIATH KOTUYECTBO BEIIECTBA, 00BEM
raza o opmymnam.

'YyacTBOBaTh B COBMECTHOM paboTe B rpyIIe.
BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOW Ha MH(OPMALIUIO U3
yueOHUKa U CIIPABOYHBIX MaTEPHUAJIOB,
PaMOTHO MCIIOJIb30BATh U3Y4ECHHBIN
MMOHATUWHBIN aIlrapaTr Kypca XUMUHU

2.2

Bonopon. Ilonstue o
KHCIIOTaX U COJISAX

Boaopon - 35eMEeHT U MPOCTOE BEMIECTBO.
Haxoxaenue Bogopoaa B Ipupoze,
dusrueckre U XUMHUYECKHE CBOMCTBA,
MpUMEHEHHE, CIIOCOOBI Moy4yeHus. Kuciotsr
U coyii. MomnsipHbIi 006EM Ta30B. Pacuérel 1o
XUMUYECKUM ypaBHECHUSIM. XUMUUECKU
IKCcnepumenm: /lemoncmpayuu:
[Tonydyenue, cobupanue u

PackpbpIBaTh CMBICII H3Y4aeMbIX HOHATHI U
[IPUMEHSTH 3TH HOHSTHUS IPU ONUCAHUHT
CBOVCTB BELIECTB U UX MPEBPALLECHUM.
XapakTepu3oBath (OMUCHIBATE) PUBNYECKUE U
XUMHYECKHE CBOMCTBA BOJIOPO/IA, CIOCOOBI €ro
[OJIy4eHUs, TPUMEHEHHUE.

Colupath ipubOp AJI MOTYy4EHUs BOJAOPO/IA.

Mcnoabp30BaTh XUMHNYCCKYIO CUMBOJIUKY

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
YOV "LLKOJIA "YCMAHMA", daTbixoB Unbcyp MynnaHyposuy, JVPEKTOP
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pacno3HaBaHKe BoAopoaa. Bzanmonaeincreue
BoJiopoAa ¢ okcuaoM meau (II).
Vlabopamopnwiii onvim:

B3auMoencTBre KUCIOT ¢ METAJUIAMM.

[ Ipakmuueckas paboma:

Ne 4. TTonyuenue u cobupanue BOJOPOa,
WU3y4YEHUE €ro CBOMCTB.

\Boruucnenus:

00bEMa, KOJIMUECTBA BEIIECTBA rasa 1o ero
N3BECTHOMY KOJIMUECTBY BEIIECTBA WU
00BEMY; 00BEMOB ra3oB [0 YPaBHEHUIO
PeaKIUy Ha OCHOBE 3aKOHA 0OBbEMHBIX
OTHOULIEHUI I'a30B

IS COCTaBICHHS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHX
[peaKuuii C y9acTHEM BOJIOPOAA. BbIUucasaTh
MOJISIPHYIO MacCy BEIIECTB; KOJINYECTBO
BellecTBa, 00bEM ra3a, Maccy BEIECTBa;
[TpoBOAUTH PACUYETHI IO YPABHEHUSAM
XMMHUYECKUX PEAKIMNA: KoInyecTBa, 00bEMa,
Macchl BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB WK MPOIYKTOB
[PeaKITIH.

CrnenoBathb npaBusiam 0e30MacHOM padoThI B
mabopaToOpUM NP UCTIOJIb30BAHUU
XUMHYECKOH MOCYABI B 000PYyIOBaHUs, a
TaKKe MpaBuIaM oOpaIeHus ¢ TOPIOYUMU
BEIIECTBAMU B OBITY.

[T1anupoBaTh U OCYIIECTBIATH HA MPAKTHKE
XUMHWYECKUE SKCIIEPUMEHTBI, TPOBOAUTH
HaOJI0IeHNs, AeTaTh BBIBOBI 10 Pe3yJIbTaTaM
HKCIIEpPUMEHTA. Y 4acTBOBAaTh B COBMECTHOM
pabote B Tpymrme

2.3

Bona. PacTtBopsl.
I[lousaTtue
00 OCHOBaHUSIX

Ddusnueckue csoricTsa Boasl. Boga kak
pacTBOPUTENb. XMMUYECKUE CBOMCTBA BOBI.
OcHOBaHUSL.

PackpbIBaTh CMBICI U3y4aE€MbIX ITOHATUN U
[IPUMEHSTH 3TH NOHSTHUS ITPH ONMCAaHUU
CBOMCTB BEIIECTB U UX MPEBPALLCHUMN.

XapakTepu3oBaTh GU3MUECKUE U

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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PactBopsbl. Posib pacTBOpOB B pUPOJIE U B
JKU3HU YesioBeka. KpyroBopot Bojibl B
npupo/jie. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYKCTKa OPUPOIAHBIX BOJI.
HacpllieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBI.
PactBopumocTs BeniecTB B Bojie. MaccoBas
JI0JIS BEIIECTBA B pacTBOPE.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

PacTBOpeHHe BElIECTB ¢ Pa3IMYHON
PacTBOPUMOCTBIO.

B3aumonaelicTBre BOIbI ¢ MeTAUIaMU
(HaTpHeM U KaJbLIUEM).

HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH C TOMOIIBIO UHIMKATOPOB.
Jlabopamopnvie onvimul ccnenoBanue
0COOEHHOCTEW PacTBOPEHUS BEILIECTB C
pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroroBiieHHE pacTBOPOB C OMPEIEIEHHOU
MAaCCOBOM J10JIEl paCTBOPEHHOT'O BEIIECTBA.
IIpaxmuueckas paboma Ne 5.
[IpuroroBiieHrE pacTBOPOB € ONPEACIEHHON
MAaCCOBOM JI0JIEN paCTBOPEHHOT'O BEIIECTBA.
XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KAK
pacTBOPUTENS B IPUPOJIHBIX MPOLIECCaX.
CocTaBisiTh ypaBHEHUS! XUMUYECKHUX
peakuui C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTD YKOJIOTUIECKIX
po6JeM, CBSI3aHHBIX C 3arpSI3HEHUEM
IPUPOTHBIX BOJ, CTOCOOBI OYMCTKH BOBI OT
npuMeceii, Mephbl IO OXpaHe BOJ OT
3arpsi3HEHUS.

[TmaHupoBaTh M OCYIIECTBISATH HA TPAKTHKE
XMUMUYECKUE SKCIIEPUMEHTHI, TPOBOIUTH
HaOMIOICHNS, 1eaTh BHIBOJIBI MO
pe3yibTaTaM dKCIepUMEHTA MPH
NIPOBEACHNN JTA00PATOPHBIX OTIBITOB U
IPAKTUYECKOU PabOTHI.

CrnepnoBarb npaBusiam 0e30MacHO pabOTHI B
1a00paToOpUM MPU UCTIOIB30BAHUU
XUMHYECKOM MOCYAbI 1 000pYyAOBaHUSI.
[IpoBOAUTH BBIUMCIIECHHUS C MPUMEHEHUEM
HOHATHUS «MAcCcOBas JI0JIs BEIIECTBA B
pacTBope».

BricTpanBath pa3BEpHYThIE THCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MH(OPMALIHIO
U3 y4eOHMKA U CIIPAaBOYHBIX MAaTEPUAIIOB,
TPaMOTHO

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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\Buiuucienus.:
C WCIOJIb30BAHNEM IMTOHITHS «MaccoBas J0JIA
BEIIIECTBA B PACTBOPE»

MCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
arrnapar Kypca XuMuu

2.4

(OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COe TMHEHU N

12

Krnaccuduxaius HeopraHm4ecKux
coenunenuit. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yroine (OCHOBHEBIE,
KHUCIIOTHBIE, aM(OTEPHBIC) U
HecosieoOpa3ytomre. HoMeHkmaTypa oKCuoB.
DU3NYECKNE U XUMUYECKUE CBOMCTBA
okcu10B. [Tonyuenue okcuioB. OCHOBaHUS.
Kiaccudukarmst ocHOBaHUMN: MIENTOYH U
HepacTBOpUMbIE ocHOBaHUs. HoMeHknaTtypa
OCHOBaHUU. PU3NYECKUE U XUMUYECKUE
CBONMCTBa OCHOBaHMU. [loiydeHre OCHOBaHUM.
Kucnotsl. Knaccudukanus Kucior.
Homenknatypa kuciot. @uznueckue u
XAMUYECKHE CBOMCTBA KUCIIOT. P
akTuBHOCTH MeTaiioB H.H. bekerona.
[lonyueHne Kucior.

Conu. HomeHnkiarypa conen.

DU3NUECKNE U XUMUYECKUE CBOMCTBA COJICH.
[lonyuenune conen.

[ eHeTHuecKas CBSI3b MEXIY KllacCaMU
HEOPraHUYECKUX COeIMHECHUN. Xumuueckuil
IKCnepumenm: /lemoncmpayuu:

KnaccuduuupoBats nu3yyaemble BEIIECTBA IO
coctaBy U cBoicTBaM. COCTaBIATE (POPMYIIbI
OKCHJIOB, KHUCJIOT, OCHOBAHHUM, COJICH U
Ha3bIBaTh UX MO MEXKIYHAPOIHON
HOMeHKIarype. [Iporao3npoBarts cBolicTBa
BEILECTB HA OCHOBE OOIINX XMMUYECKUX
CBOWMCTB M3YYEHHBIX KJIACCOB/TPYIIT BEIIECTB,
K KOTOPBIM OHHM OTHOCSTCSL.

CocTaBisATh MOJIEKYJIIPHBIE YPABHEHUS
peaKkuui, WLIIOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA U CIIOCOOBI MOJTY4EHHsI BELLIECTB
M3YYEHHBIX KJIaCCOB/TPYIII, a TAKXKe
[IOTBEPKAAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEKy HUMU.

[[pon3BONTH BBIUKCIIECHUS 10 YPABHEHUSAM
XUMHAYECKUX peakiui. [Inanuposare n
OCYIIECTBIIATH HA MPAKTUKE XUMHYECKNE
AKCTIEPUMEHTHI, IIPOBOIUTH HAOIIOICHHS,
nienaTh BEIBOJBI 110 PE3YJIbTaTaM
DKCIIEPUMEHTA IIPU IIPOBEACHUN

1a00paTOPHBIX OMBITOB M MPAKTHUYECKUX

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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OOpa3ipl HEOPraHUYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB.
OnbITHl, WILTIOCTPUPYIOIINE XUMUYECKUE

Vlabopamopnule onvimul OnipesieieHue
[PACTBOPOB KHUCJIOT U IIEJI0UYEH C TOMOIIBIO
WHIUKAaTOpOB. 3ydeHue B3auMoAeiCTBUA
KUCJIOT C METAJUIAMH, PEaKIui
HelTpanu3zanuu. B3aumopaencTeue pactBopa
cepHoit kucnothl ¢ okcuom menu (I1).
[lonyyeHre HepacTBOPUMBIX OCHOBaHUM.
BriTecHeHHE OIHOTO MeTajlla APYTUM U3
pacTBOpa COJIU.

[ Ipakmuueckas paboma Ne 6. Pemienne
PKCTIIEPUMEHTAIBHBIX 3a7a4 10 TeEMe
«BaxxHenme Kj1accbl HEOPraHUYECKUX
COeIUHEHUNY. Boiuucnienus:

M0 YPaBHEHUSIM XUMUYECKOU PEaKIINU:
KOJIMYECTBA BEIeCTBa, 00bEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WM MPOIYKTOB PeaKluu

CBOMCTBA KJIaCCOB HCOPraHWYCCKUX BCIUICCTB.

paborT.

CrnenoBathb npaBusiam 0e30MacHoOi paboThI B
mabopaToOpUM MPH MCTIOJIb30BAHUN
XUMUYECKOM MOCY/Ibl U 000PYI0BaHUS.
BricTpanBaTh pa3BEPHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPON HAa UH(POPMALIUIO U3
y4eOHUKA U CIPABOYHBIX MaTEPHUAJIOB,
PaMOTHO HCIIOJIb30BaTh U3Y4EHHBIN
[MOHATUWHBIN allrapar Kypca XUMUHU

Wrtoro no pazueny:
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Paznen 3. Ilepuoanuecknii 3akon u [lepuognueckasi cucrema xummuuecknx 3jeMeHToB . . Mengesneea. CTpoeHue aToMOB.

XumMuueckasi ¢cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKumnn

3.1 [lepuoaruueckunii 3aKOH
151

Ileprognueckas
cucrema

XUMHUYECKHUX
PIIEMEHTOB

/1. 1. Menneneena.
CtpoeHune atoma

7

[lepBble MOMBITKU KJIacCU(pUKALUN
XUMHYECKHUX 271eMeHTOB. [loHaTHE O rpynnax
CXOJIHBIX 2JIEMEHTOB (IIIEJIOYHBIE U
[[€]I0YHO3EMENTbHBIE METAILIIbI, TAJIOT€HBbI,
MHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPHIE
00pa3yroT aMm(pOTEpHBIE OKCHUJIBI U
ruapokcuabl. llepuonnueckuii 3aKoH.
[lepuoauyeckas cucteMa XUMHUYECKUX
binemeHnToB /(.M. Menaeneena.
KopoTkonepuoaHas u JJIMHHONIEPUOAHAS
dbopms [leproanyeckoii cUCTEMBI
XxUMHYecKuX 3neMeHToB .M. Menaeneena.
[lepuoab! 1 rpynibl. QU3NYECKUN CMBICIT
MOPSIZIKOBOTO HOMEpa, HOMEPOB MepUoa U
CPYIIIBI JIEMEHTA.

Ctpoenue aromoB. COCTaB aTOMHBIX S7EP.
M3oTomnbl. DnekTpoHbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20
XUMUYECKUX 31eMeHTOB [leproanueckoi
cucremsl J[.11. MenaeneeBa. Xapakrepuctuka
XUMHYECKOTO 3JIEMEHTA 10 €ro0 MOJ0KEHUIO B
[Iepnonuueckon cucreme [[.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS paguyca

PackpbIBaTh CMBIC NEPUOJIUYECKOTO 3aKOHA.
OnuceIBaTh CTPOEHUE TAOIHUIIBI
«IIepnoanueckas cucreMa XUMUYECKUX
hiaemeHToB /(.M. MeHaeneeBay.
MopenupoBaTh CTPOEHUE aTOMa,
HPHEPreTUUECKUX YPOBHEU U MOLYPOBHEN MpU
MTOMOIIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(pUTypaluil 1 3JeKTPOHHOTparUuecKux
bopmyi.

[TosicHATH (U3UYECKHI CMBICT MOPSAKOBOTO
HOMEpa, HOMEPOB MEPUOJA U TPYIIIbI
PIIEMEHTA.

X apakTepu30BaTh XUMUUYECKHUE DJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KU, KATbIHANA U X
COCIMHEHUS IO TIOJIOKEHUIO B
IIepnognueckon cucreme [[.11. Menneneesa.
OOBICHITH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XMMUYECKUX IJIEMEHTOB
(M3MEeHeHue pauycoB aTOMOB,
PIIEKTPOOTPHUIIATEIILHOCTH, BaJIGHTHOCTH) M MIX
COCIMHEHUH B MpeJiesiaX MaJbIX MEPUOIO0B U
[JIABHBIX MOATPYII C YYETOM CTPOCHUS UX

ATOMOB;

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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ATOMOB XMMUYECKHUX IJIEMEHTOB,
METAUIMYECKUX U HEMETAJTIMYECKUX CBOWCTB
[0 rpymmnaM u nepuogam. 3HaueHue
[Ieproguueckoro 3akona u Ilepuonnueckoi
CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB s
pa3BuTUs Hayku U nipaktuku. /.M. Menneneen
- YUEHBIN U TPAXKIAHUH.

Xumuueckuil 5KCnepumenm:

/[emoncmpayuu:

B3auMoercTBre ruIpOKCHIA [IUHKA C
pacTBOpaMu KUCJIOT U LIEJIOYEH.
MozaenupoBaHue CTPOEHHUSI MOJIEKYI IIPH
MOMOIIY PUCYHKOB, MOJIETIEH, SJIEKTPOHHBIX U
CTPYKTYpHbIX (popmyn. Tabnuna
«Ileproauueckast cuCTeMa XUMHUYECKHUX
hiiemeHToB [[.M. MenneneeBay.
Vlabopamopnvbie onvimsl O3HAKOMIIEHUE C
oOpa3liaMy METalIOB U HEMETAIIJIOB

'YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIY TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIC U
YCTHBIE OTBETHI C OTIOPON Ha MHGOPMAIIUIO U3
yueOHUKA U APYTUX UCTOYHUKOB, B TOM UHUCIIE
MuaTepHeTa

3.2

XHUMHYECKasl CBSI3b.
OKUCIUTEIILHO-
BOCCTAaHOBHUTECIILHEIC
[peaKuuu

Xumudeckas cBsi3b. KoBaneHnTHas (mossipHas u
HETOJISIPHAs) CBA3b. DJIEKTPOOTPULIATEIHHOCTD
XUMHYCCKHX 3JIEMEHTOB. MoHHAas CBS3b.
Crenenb okuciaeHus. OKUCIUTEIIBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporecch

PackpbIBaTh CMBICIT U3Y4a€MbIX MOHSATHIA.
Onpenenars BUJ XUMUYECKOU CBS3U B
COCIMHCHUM.

MoaenupoBaTh CTPOEHUE MOJIEKYI ITPU
[MOMOILN PUCYHKOB, MOJIEJIEH, SJIEKTPOHHBIX U

CTPYKTYPHBIX (hopmyi.

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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OKHUCJICHHS M BOCCTaHOBJICHUS. OKHCIUTEIU U
BOCCTAHOBHUTEIN. XMUMHUYECKHUIN IKCIIEPUMEHT:
M3y4ueHre 00pa3IoB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOICHCTBUE THAPOKCHIA
[IMHKA C PpACTBOPAMU KHUCJIOT U IIEJI0YEH,
MMPOBEJICHUE OIBITOB, WUITFOCTPUPYIOITUX
MPUMEPHI OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus,
COCTUHCHUSA).

Xumuueckuu oxcnepumenm: JJemoncmpayuu:
OnbIThI, WITIOCTPUPYIOIIUE TPUMEPDI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil
(ropeHue, peakiuu pa3ioKeHUs, COSIMHEHUS )

M cnosib30BaTh XUMHUYECKYIO CUMBOJIMKY IS
cocTaBlieHUs (DOPMYIT BEIIECTB, AIEKTPOHHOTO
OanaHca peakiuii. OnpenensaTs CTerneHb
OKHCJICHHUS aTOMOB XMMHYECKHUX 3JIEMCHTOB
o ¢hopMysaM U COCTaBJISATH (POPMYITbI
OMHAPHBIX COCTMHEHUH IO CTENEHU
OKHUCJICHHUSI aTOMOB XMMHYECKHUX AJIE€MEHTOB.
OrnpenensTh OKUCTUTETb U BOCCTAHOBUTEI.
PaccraBisaTe ko3P PUITMEHTHI B CXeMax
[POCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peaKInii METOIOM JIEKTPOHHOTO OaJiaHca.
Hab6ro1aTh XUMUYECKHUE OIIBITHI T10 TUIAHY,
AQHAIM3UPOBATH U JIEJIATh BBIBO/IBI.
Mcnoap3oBats UKT minsa co3manusa Moaeiei,
[MOJArOTOBKH MPE3CHTALUM, TOKJIAJ0B IO TEME.
BricTpanBaTh pa3BEPHYTHIE MUCHbMEHHBIE U
YCTHBIE OTBETHI C OTIOPON Ha UH(POPMAIIUIO U3
yaeOHHMKA U APYTUX HCTOYHUKOB, B TOM YHCIIS
NHuTepHera

Hrtoro no pasueny 15
Pe3epBHOE BpeMs 1
OBUIEE UM CJIO HACOB I10 68
[TPOTPAMME
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9 KJIACC
No HaumeHnoBanue KomnmyecTso
/ paszenoB U TeM Conepxanue o0yueHus OCHOBHEIC BIAEI ACATEIEHOCTH DY HAIOMINXCS
/o JacoB

y4eOHOro MmpeameTa

Paznen 1. BeniecTBO M XMMHUYECKHE PeAKIUH

11 [ToBTOpEHUE N 7
yrayOJIeHHe 3HaHUM
OCHOBHBIX pa3JicJIOB [Tepunonnueckuii 3axoH. [leproanueckas
Kypca 8 Kiiacca CHCTeMa XMMHUYECKuX djieMmeHToB /.M.
MenpeneeBa. CTpoeHHE aTOMOB. XapakTepu30BaTh XUMUYECKUE IJIEMEHTHI
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MEePBBIX TPEX MEPUOJIOB, KA U KaJIbLHUS 110
XAMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MX I0JIO)KEHUIO B [leprnoanueckon cucreme /1.

MEepPUOJIOB, KaJKsl, Kalabllug U ux coeauHenui 1. MenaeneeBa. KnaccudunupoBats u
B COOTBETCTBHUHU C TOJIOKEHUEM AJIEMEHTOB B [HA3bIBaTh HEOPTaHUYECKHUE BEIIECTBA
[Tepuoauyeckoit cucTeMe U CTPOEHUEM UX M3y4EHHBIX KJIACCOB.

ATOMOB. OnuceiBaTh 00IIME XUMUYECKHE CBOICTBA
CTpoeHMe BEIIeCTBA: BUIbI XUMUYECKOMN BEILECTB PA3JIMYHBIX KJIACCOB, OATBEPKAATh
CBsI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK, CBOMCTBA IPUMEPAMH MOJIEKYJIIPHBIX
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA YPaBHEHUNM XUMHUUYECKUX PEAKLUN.
KPUCTAIIINYECKON PEIIETKU U BUJIA OrnpenensaTe BUJ XUMUUYECKON CBSA3HM U TUIT
XxUMHUUYecKor cBs3M. Kiaccuduxamms u KPUCTAJIINYECKON PEILIETKU BEILECTBA.
HOMEHKJIATYpa HEOPraHNYECKUX BEILIECTB. [IporHo3upoBarh CBOKWCTBA BELLECTB B
XHMMHUYECKHE CBOMCTBA BELIECTB, 3aBUCUMOCTH OT X CTPOEHUs. BbICTpanBarth
OTHOCSIUXCS K Pa3JINYHBIM KJIaccaM pa3BEPHYTHIC MMCbMEHHBIE U YCTHBIE OTBETHI C

HEOpPraHMYECKUX COEIMHEHUH, TeHeTUYeCcKasl (0Mopoil Ha HH(OPMAIIHIO U3 ydeOHUKA U

CBA3b HCOPIraHWYCCKUX BCIICCTB. CIIpaBOYHBIX MAaTCPHUAJTIOB, TPAMOTHO

[IOKYMEHT MOAMWCAH 3MIEKTPOHHOM MOAMMCHIO 34
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Xumuueckuii skcnepumenm:

/[emoncmpayuu: 03HAKOMIIEHUE C MOJIEIISIMU
KPUCTAUINYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB - METAJUIOB U HeMeTaloB (rpaduta
1 aIMa3a), CJI0XKHBIX BELIECTB (XJIopuaa
HATpPUsI)

MCTI0JIb30BATh U3YYEHHbBIN MTOHATUNHBIN
armapar Kypca XuMUH

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHYCCKHX
peakiuii

Knaccudukaius XuMU4ecKuX peakiuii mo
PA3TUIHBIM MTPU3HAKAM (10 YUCITY U COCTaBY
Y4aCTBYIOIUX B PEAKIIMH BEIIECTB, IO
TerIoBoMY 3 PexTy, 1o N3MEHEHUIO
CTETICHEH OKHCIICHUS XUMUYECKUX PJIEMEHTOB,
M0 0OPaTUMOCTH, 110 YYACTHIO KaTaau3aTopa).
JK30- U PHAOTEPMHUUECKHE PEAKIINH,
TePMOXUMUYECKUE YPABHECHHUSI.

[ToHsiTHE O CKOPOCTU XMMHUECKON PEaKIUu.
[Toustre 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYecKuX peakuusx. [lonsrue o
TOMOTCHHBIX M T€TEPOTCHHBIX PEAKIIHSIX.
[TonaTue o kaTanuse.

[ToHsATHE O XUMUYIECKOM PAaBHOBECHH.
DaKTOpPBI, BIMSIONINAE HA CKOPOCTh
XUMHUYECKOU PEaKIIUU U TIOJI0KECHUE
XUMHUYECKOTO paBHOBecHs. OKHCINUTEIhHO-

BOCCTAaHOBHUTCIIbHBIC

PackppIBaTh CMBICT U3y4a€MBbIX ITOHATHN U
[IPUMEHATH 3T MOHATHUS IPU ONUCAHUH
CBONCTB BELIECTB U UX IPEBPALLICHUM.
KnaccudumupoBarh XUMHYECKUE PEAKLIUU IO
pa3IUYHbIM IPU3HAKaM. Y CTaHABJIUBATh
3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKLIUU
0T Pa3INYHBIX (PAKTOPOB.

[[porHo3upoBaTh BO3MOXHOCTH MPOTEKaAHUS
XUMHAYECKUX MPEBPALLEHUN B PA3JIMYHBIX
YCIIOBUSIX.

OrnpenensaTe OKACINUTENb U BOCCTAHOBUTEIIb B
OBP.

CocTaBIsATh JIEKTPOHHBIN OaJlaHC peaKuu.
[Ipon3BOANTH BBIYMCIICHUS 10 XUMAYECKUM
YpaBHEHUSAM. Y YaCTBOBAaTh B COBMECTHOM
paboTe B mape WiIu TpyIIe.

BricTpanBaTh pa3BEPHYTHIC NUCHMEHHBIE

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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[pEaKIUU, DIICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKLIUH.
CocraBiieHUE ypaBHEHHI OKUCIUTENBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI C
MCII0JTb30BAHMEM METO/a JIEKTPOHHOTO
OanaHca.

Xumuueckuu sxcnepumenm: {emoncmpayuu.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKOU PEAKIIUH OT BO3JICHCTBHUS
Pa3IMYHBIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN
(ropeHue, peakiuu pa3ioKeHus,
COCTMHCHUS ). Buiuucnenus:

KOJIMUECTBA BEIIECTBA, 00BbEMA U MacChl
[peareHTOB WJIU MIPOJIYKTOB M0 YPABHEHUSIM
XUMHAYECKUX PEaKIINI

U YCTHbBIE OTBETHI C ONOPOI Ha HHPOPMALIHIO
13 yueOHUKa U CIIPABOYHBIX MaTEPHUAJIOB,
FPAMOTHO KCIIOJIb30BaTh U3Y4YCHHBIN
MOHATUWHBIN aIlrapaTr Kypca XUMHHU

1.3

DIIEKTPOITUTHYECKAS
TUCCOLMALINS.
XMMUYECKHE PEAKIIUU B
pacTBOpax

Teopust 3IEKTPOTUTHUECKON TUCCOLIUALIAH.
DIIEKTPOTUTHI U HEINEKTPOIUTHL. KaTnoHsl,
AHUOHBLI. MeXaHn3M JUCCOIIHAIINH BEIIIECTB C
[Pa3JIMYHBIMU BUIAMH XUMHUYECKOM CBS3H.
Crenens qucconuanyn. CHIIBHBIE U CIIa0bIE
PIEKTPOJIUTBHI.

Peakiiuy MOHHOTO 0OMeHa. Y CII0BHS

PackpbIBaTh CMBICI U3Y4a€MbIX [IOHITHUH, &
TAKKE€ CMBICII TEOPUH DJICKTPOIUTUYECKON
muccoranu. OOBACHITH TPUUUHBI
PIIEKTPOIPOBOJIHOCTH BOJHBIX PACTBOPOB
BEILECTB, Pa3JINYaTh CJIadble U CUIIbHBIE
DIIEKTPOJIUTBL.

CocTaBisATh ypaBHEHUS JUCCOLUALIUN

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
YOV "LLKOJIA "YCMAHMA", daTbixoB Unbcyp MynnaHyposuy, JVPEKTOP
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MPOTEKAHMSI pEAKINii HIOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHBIE HOHHBIE YPaBHEHUS
peakuuii. CBoICTBa KUCIIOT, OCHOBaHUH U
coJiell B CBeTe MpeiCTaBlIeHui 00
AIIEKTPOIUTUYECKOMN TUCCOIUAIUY.
KauecTBenHnble peakiuu Ha HOHBL. [ToHsTHE
O TUJIPOJIU3E COJIeH. Xumuueckui
akcnepumenm: [lemoncmpayuu:
HccnenoBanue 3eKTpONPOBOJHOCTH
pPacTBOPOB BELIECTB, MpOIEcca TUCCOLMALINU
KHUCJIOT, IIEJIOYeH U CoJie (BO3MOXKHO
MCII0JIb30BaHUE BUJIEOMATEPHUATIOB).

OnbIThI, WITIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUSI PEaKIIUii HOHHOTO OOMeHa
(oOpa3zoBaHme OcajKa, BBIICICHHUE rasa,
oOpa3oBaHUE BOJIbI).

PacriozHaBaHne HEOPraHUYECKUX BEIIECTB C
MOMOIIBI0 KAU€CTBEHHBIX PEaKIIUii Ha MOHBI.
Jlabopamopnulii onvim.

N3yuenune npu3HaKoOB MPOTEKAHUS PEAKIIUU
MOHHOTO OOMEHa B pPacTBOPax 3JIEKTPOJIUTOB
(c oOpa3oBaHMEM OcajKa, BHIZICIICHHUEM Tra3a,
oOpa3oBaHueM BoAbl). [Ipakmuueckas
paboma: KUCIIOT, MEJIOYEeH U COJICH, TIOJTHBIC
Y COKpalIEHHbIE HOHHBIE YPAaBHEHUS
XUMHYECKUX PEaKinii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPaBHEHUS IPOCTHIX

peaKUUii THAPOIU3a COJIEH.
XapakTepu30oBaTh OOIINE XUMUIECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHUH 3JIEKTPOIUTHIECKON
JTUCCOLMALINN; TIOATBEPKIATh CBONCTBA
IpuMepaMy MOJIEKYIISIPHBIX U MOHHBIX
YpaBHEHUN XUMUYECKHUX peakiuii. Pemarp
AKCIIEPUMEHTANIbHbBIE 33/Ia41 10 TEME.
[InaHupoBaTh U OCYIIECTBIIATH HA TPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTHI, TPOBOIUTH
HaOII0ICHUS, ASIaTh BEIBOJIBI 110
pe3ysbTaTaM 3KCIIEpUMEHTA IPU
MPOBEICHNUU JT1a00PATOPHBIX OIMBITOB U
MPAKTHYECKUX PadoT.

CnenoBatb npaBusiam 06e30MacHO paboThHI B
1a60paTOpHUH MPHU UCTIOIH30BAHUH
XUMHUYECKON MOCY/IbI U 000pyI0BaHUS.
[IpoBOAUTE BBIYMCIIEHUS 110 XUMUYECKUM
ypaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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No 1. PemieHue skCcniepuMeHTaIbHbBIX 3a/1a4 110

TeEME.
\Boruucienus:

[0 YPABHEHUSM XUMUYECKUX PEAKIIUN

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIEC THCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha MH(OPMAIIHIO U3
y4eOHMKa U APYTUX UCTOYHUKOB MH(OpManuy,
B TOM yucie lMurepuera

HToro no pazneny

17

Pasnena 2. HemeTaJIbl M X cCOeIMHEHHUS

2.1 |06mas 4
XapaKTepUCTHUKA
XUMHUYECKUX
DJICMEHTOB
VIIA-Tpynmsl.

[" anorensl

OO0m1as XxapakTepUCTUKA TaJJOTEHOB.
OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue
1 (PU3UIECKUE CBOMCTBA MPOCTHIX BEIIECTB -
raJjoreHoB. XMMHYECKHE CBOMCTBA HA
MpuMepe XJiopa (B3auMOJICUCTBUE C
MeTaJJIaMu, HEeMeTalaMu, [eJI04aMu).
XnopoBojgopoa. ComisiHast KUCJIOTA,
XUMHYECKHE CBOMCTBA, MOJY4YCHHUE,
npuMeHeHue. JeiicTBue xjopa u
XJIOpPOBOJIOPO/ia HA OPTaHU3M YEJIOBEKA.
Baxxueilme XJI0pUibl U UX HAXO0XKICHUE B
Mpupo/Iie.

Xumuyeckuii SKcnepumenm:
/[emoncmpayuu:

OnbITH, OTpaXKaromye GU3NIECKUe u
XUMHYECKHE CBOMCTBA raJIOT€HOB U MX
COeTMHEHUH (BO3MOXKHO MCIIOJb30BAHHUE

OOBSICHATE O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJUIOB M UX
COEIMHEHUH B MpeJienax MaJlbIX MepUoI0oB U
rIaBHBIX noArpymm [lepuoanyeckoii cucTeMsl
XUMUYECKUX JIEMEHTOB C YUETOM CTPOCHUS
X aTOMOB.

XapakTepu3oBaTh (HU3NUYECKHE U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB I'aJIOT€HOB (Ha
pUMepe XJIOpa) U CII0KHBIX BEIIECTB
(XJ10pOBOIOPOIA, XJIOPUJIA HATPHS), CITOCOOBI
WX TIOJIYYCHHS, IPUMEHEHNE U 3HAaUCHUE B
MpPUPO/JIE U KU3HU uenoBeka. OnpenensiTh
XJIOPUI-UOHBI B pacTBope. [Imanuposats u
OCYIIECTBIIATH HA IPAKTUKE XUMUYECKUE
PKCIIEPUMEHTBI, TPOBOIUTEH HAOIIOICHNUS,

JICJIaTh BBIBOJBI 11O PC3YJIbTATAM
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BUJICOMATEPUATIOB).

O3HakomileHHEe ¢ o0pa3laMu XJIOPUJIOB
(raJoreHu/10B).

Vlabopamopnuliii onvim:

M3ydeHne CBOMCTB COJISTHOM KUCIIOTBI.
[IpoBeieHre KaUeCTBEHHBIX PEeaKIUi Ha
XJIOPUI-HUOHBI.

I Ipaxmuueckas paboma Ne 2: TlonyueHnue
COJITHOM KUCJIOTBI, U3y4EHHUE €€ CBOMCTB.
Boiuucnenus:

[0 YPaBHEHUSIM XMMUYECKUX PEAKII, €CIIN
OJIMH U3 PEareHTOB JaH B U30bITKE

AKCIIEPUMEHTA MPU MPOBEICHUN
1abOPATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBarb npaBuiam 0e30MacHoOi paboThI B
abopaToOpUM MPHU UCTIOJIb30BAHUU
XUMHUYECKOH MOCYAbI K 000PYyAOBaHUSI.
BricTpanBaTh pa3BEpHYThIE MUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha MH(OPMALIUIO U3
yuyeOHUKa U CIIPABOYHBIX MAaTEPHUAJIOB,
rpPaMOTHO MCIIOJIb30BaTh U3Y4EHHBIN
[MOHATUMHBIN anmapar Kypca XUMHUHU

2.2

OOmas
XapaKTepUCTUKA
XUMHUYECKHX IIEMEHTOB
VIA-rpynmnesl. Cepa u eé
COEIMHEHUS

OO011as XapaKTEepUCTUKA 2JIEMEHTOB Y 1 A-
rpynnbl. OcOOEHHOCTH CTPOCHHS ATOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUSI.
CtpoeHnue u pusnyeckre CBOMCTBA MPOCTHIX
BELIECTB - KUCJIOPOJa U Cepbl. AJIIOTPOIHBIE
MOIU(UKAIIMN KUCIOPOIa U CEPHI.
Xumuueckue cBoiicTBa ceprl. CepoBOIOPO/I,
cTpoeHue, GU3NIECKUE U XUMHUCCKHE
CBONCTBA.

OKcuabl cepbl KaK MPECTABUTENN KUCIOTHBIX
OKCHJIOB.

Cepnas kucnota, pu3n4ecKre U XUMUIECKUE

cBolcTBa (0OIIHE Kak

OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB AyieMeHTOB VIA-Tpynms
U X COCMHECHUN C YIETOM CTPOCHUS MX
ATOMOB.

XapakTepu30oBaTh PU3UIECKAE U XUMUICCKHE
CBOWCTBA MTPOCTOTO BEIIECTBA CEPHI U €&
COCMHEHUH (CEpOBOOPO/a, OKCHIOB CEPHI,
CEpHOM KHCIIOTHI, Cyab(HaTOB), CIIOCOOBI UX
MOJTy4eHUsI, TPUMEHEHHUE U 3HAUCHHE B
[IPUPOJIE U KHU3HU uenoBeka. OnpenensiTb
HaJIN4YKE CYJIb(aT-MOHOB B pacTBOPE.

OOBSACHATH CYIMIHOCTD 3KOJIOTHYCCKHUX

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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MpeACTaBUTENS Kilacca KUCTIOT U
cneruduyeckue). XUMHIECKUE PEaKIny,
JeXkale B OCHOBE MPOMBIIIJIEHHOTO
crioco0a Mmoxy4eHus: CEpHON KHUCTIOTHI.
ITpumenenue. Cosii CEpHOM KUCIIOTHI,
KaueCTBEHHas peakius Ha Cyab(haT-uoH.
Haxoxnenne cepbl U €€ COeIMHEHNH B
npupojie. XMMHUECKOE 3arpsi3HCHHE
OKpYKaloIlIe Cpeibl COETMHEHUSIMU CEPbI
(KUCTIOTHBIE JTOXKIIU, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CLIOCOOBI €T0 MPEI0TBPALIECHHUS.
Xumuueckuti skcnepumenm.
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3IaMu Cephl U €
COETMHEHUSIMHU (BO3MOKHO HCIOJIb30BAHHE
BUJIeoMaTepuaioB). Habmoaenue mpoiecca
oOyriIMBaHus caxapa moji AecTBUEM
KOHILICHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Jlabopamopnuvle onvimul:

N3ydeHne XuMHYECKUX CBOMCTB
pa30aBIECHHON CEpHOU KUCIIOTHI.
[IpoBeneHre kKaueCTBEHHON peakiuu Ha
cyb(haT-uoH U HAOJIIOICHNE TTPU3HAKa e
MPOTEKAHUSI POOIIEM, CBA3AHHBIX C
nepepaboTKON COeTUHEHUI CepHl.
[InaHupoBaTh U OCYHIECTBIATH HA MPAKTUKE
XUMUYECKHE SKCIIEPUMEHTHI, IPOBOJIUTH

HAOJIOJICHNS, AETaTh BHIBOBI 110
pe3ysbTaTaM 3KCIIEPUMEHTA.

CnenoBartb npaBusiam 0e30MacHOi paboTHI B
1a60paTOpPHUH MPHU UCTIOIL30BAHUH
XUMHUYECKOU MOCY/bI U 000PyI0BaHUS.
[Ipon3BoANUTH BBIUUCICHUS 10 XUMUYECKUM
ypaBHeHusAM. Mcnonb3oBath npu
BBINIOJIHEHUHU Y4eOHBIX 3a/IaHUN TEKCThI
y4yeOHUKa, CIPABOYHbIE MATEpUAIbI
(ITepuoanueckyro cuCTEMY XUMUYECKUX
anementoB /1. . Menzaeneesa, Tabnuny
pacTBOPUMOCTH KHCJIOT, OCHOBAHUU U COJIEH
B BOJIE, 2JIEKTPOXUMUYECKUI PsJT
HaIpsHKEHUI METAIIIIOB).

Hcrnonb30BaTh NMpy BBITIOJTHEHUU Y4€OHBIX
3a/laHuii ¥ B IIPOLIECCE UCCIIEI0BATENBCKOM
NEeATETbHOCTU HaY4YHO-TIONYJIAPHYIO
JUTEPATyPy XUMHUECKOTO CONECPKAHNUS,
CIIPaBOYHBIE MATEpPHUAIIbI, PECYPCHI
HNnTepuera
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2.3

OOmas
XapaKTEePUCTUKA
XUMHYECKHX
DIIEMEHTOB

Y A-rpymimsl.
A3zot, pocdop u ux

COeTMHEHUS

OO01mas xapakTepUCTHUKA SJIEMEHTOB
VA-rpynmbl. OcOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTCTICHH
OKHCIICHHUSI.

A30T, pacripocTpaHeHHE B IPUPO/IE,
(u3nyeckre U XMMUYECKUE CBONCTBA.
KpyroBopot a3zora B mpupo/ie.

AMMUaK, ero (pu3N4ecKue 1 XMMHYECKUe
CBOMCTBA, NOJYy4EHUE U IPUMEHEHHUE.
Conu aMMOHUS, UX PpU3nYecKue u

XHUMHUYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC.

KauecTBeHnHas PCaAKIMA Ha HOHBI
AMMOHUA.

IA30THas KHCJIOTa, €€ TOJIy4eHHUe,
(u3rUeckre U XUMUIECKUE CBOMCTBA

(oOmIue KaKk MpeaCTaBUTENS Kitacca
KUCJIOT U Crielu(UIEeCcKue).
Vcnonb30BaHWEe HUTPATOB U COJIEU

AMMOHUA B Ka4CCTBC MUHCPAJIbHBIX

ynoOpeHuid. XUMHYECKOE 3arpsi3HCHUE
OKpY>KaroIIer Cpebl COEAMHEHUSIMHU

a30Ta (KI/ICJ'IOTHBIG A0XKIH, 3arpsA3HCHHUC

BO3/yXa, TOYBBI U BOJIOEMOB).
Dochop, annorponHbie MOAUDUKATUN

dbochopa, puznUecKUC U XUMHUICCKHIE
cBoiicTBa. Oxcug dochopa (V) u

dbochopHas kuciaoTa, GU3NIESCKUEC U

OO0BACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB JIEMEHTOB

'Y A-rpyIibl ¥ UX COCIMHEHUH C y4ETOM
CTPOCHMS UX ATOMOB.

XapakTepu30BaTh PU3NUECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIESCTB

a30Ta 1 ocdhopa U X COCAUHCHUMN
(ammuaka, cojelt aMMOHUSI, a30THOM
KHCJIOThI, HUTPATOB, okcuaa gocdopa (Y)
1 hochopHoit kucnoTsl, hochaTon),
CIOCOOBI UX MOJTYYeHUs], IPUMEHEHUE U

3HAYCHHE B IIPUPO/IC U KU3HH UeIOBEKa.
OrnpenensaTh HOHBI aMMOHHMS U docdar-

HOHBI B PacTBOPE.
OOBSICHATE CYIIHOCTh AKOJIOTHYECKIX

npo0JeM, CBSI3aHHBIX C HAX0XKJICHHEM
COeMHEHUH a30Ta U pocdopa
B OKPY)KAIOLIEH Cpene.

[[maHupoOBaTh U OCYIIECTBIATH

Ha ITPAKTUKC XUMHUYCCKUC
OKCIICPUMCHTLI, IIPOBOANUTD Ha6JHOI[eHI/I$I,

J1CJIaTh BBIBOJBI I10 PE3ylibTaTaM

PKCIIEPUMEHTA ITPU MPOBEACHUN
Ta0OPaTOPHBIX OMBITOB U MPAKTUIECKOM

paboTEHL.
CiiemoBath nmpaBmiiaM 6e30macHOM

paboTHI B Ta0OpaTOPHH

[IOKYMEHT MOAMWCAH 3MIEKTPOHHOM MOAMMCHIO
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XUMHUYCCKUC CBOfICTBa, IIOJIY4YCHHUC.

Hcnonb3oBanue ¢pocdaroB B KauecTBe TIPY UCTIOIh30BAaHUH XMMHUYCCKOU
MUHEPAIbHBIX YI0OpESHUH. MoCyzbl U 000pyIOBaHMUS.

Xumuueckuul skcnepumenm: Jlemoncmpayuu: [Tpou3BOAUTH BEIYUCIICHUS 110
O3zHakoMIIeHHE C (PU3UYIECKUMHU CBOMCTBAMU XUMHUYECKUM ypaBHEHUSIM.

azorta, ¢pocdopa 1 uxX coeTMHEHUHN (BO3MOXKHO Hcronb30BaTh IPU BBITIOJIHEHUN
MCII0JIb30BAHUE BUJIEOMATEPUATIOB). yaeOHBIX 3aJIaHUN TEKCTHI yIeOHHKa,
O3znHakomiieHne ¢ oOpa3iiaMu a30THBIX U CIIpaBOYHBIE MATEPUAIIBI

dochopubIX yroOpeHuit. (IepHONMUECKYIO CHCTEMY XUMHUYECKUX
[Tonydenue, cobupaHue, pacrio3HaBaHHUE U anementoB [I. 1. MenpeneeBa, Tabnuiry
U3Y4YEeHHE CBOMCTB aMMHAKa. DACTBODMUMOCTH KHUCITOT. OCHOBAHHH 1

B3aumopencTBre KOHIIEHTPUPOBAHHOM
A30THOMW KHCJIOTHI C MeJIbI0 (BO3MOYKHO
WCIIO0JIb30BaHUE BUIEOMATEPHUATIOB).
Jlabopamopnvie onvimoi:

[IpoBeaeHME KAUYECTBEHHBIX PEAKIIMI HA HOH
aMMOHUS U pocdaT-HOH, U H3yICHHE
MIPU3HAKOB UX MPOTEKaHus. [Ipakmuueckas
paboma Ne 3: TlonydeHnne ammuaka, U3y4eHue
€ro CBOMCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEaKIui
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2.4

OOwas
XapaKTEePUCTUKA
XUMUYECKUX

DIIEMEHTOB
IVA-rpymmebL.

Yrnepoa u
KPEMHUU, U UX

COeTMHEHUS

OO01mas xapakTepUCTHUKA SJIEMEHTOB
1Y A-rpynmnbl. OcOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHbIC CTETICHU

OKHCJICHHUS.
Yriepo, anaoTponHble MOAU(PUKAIIIH,

[pacrpoCTpaHeHue B MPUPOJIE,
(bu3nueckre U XUMUYECKUE CBOMCTBA.

Ancopomus. Kpyrosoport yriaepoja

B [IPUPO/IC.
Oxcunipl yraepoja, ux Gpusndeckue u

XUMHUYECKHE CBONCTBA, JICUCTBHE

Ha >)KMBBIE OPraHU3MBbI, TIOJTYYEHUE U
MpUMEHEHUE. DKOJIOTMYECKHE

MpOOJIEMBI, CBSI3aHHBIE C OKCUIIOM
yraeponaa (IV), runoresa rmodanbHOro
MOTETJICHHUS KIIMMaTa, TaPHUKOBBIH

b hekT.

'YTonpHas KHCI0Ta U €€ COIU, UX
(buzrueckre U XMMUYECKHE CBOMCTBA,
MOJIy4€HUE U IPUMEHEHHE.

KauecTBeHHas peakiys Ha kapOoHAT-
noHbl. Mcnons3oBanue kapOOHATOB

B 6I>ITy, MCIOWIHWHC, IIPOMBIIIIJICHHOCTHU U
CEIIbCKOM XO3SIMCTBE.

[TepBoHAYALHBIC TTOHSATHS
00 OpraHMYeCcKuX BEIIECTBAX KaK

0 COCIMHEHMSIX yrilepoJa (MeTaH, 3TaH,

OOBSICHATE O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 UX COEIMHEHUN € yYETOM

CTPOCHHS UX aTOMOB.
XapakTepu3oBath (HU3HUECKHUE U

XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
YIJIEpOJa U KPEMHHUS U UX COCIMHEHUN

(OKCHJIOB yIJIepo/ia, YroJIbHON KUCIOTHI,

KapOOHATOB, OKCHJAa KDEMHHUS,
KPEMHHUEBON KHCJIOTHI, CHIIUKATOB),

CIOCOOBI UX MOJy4YeHUs], MIPUMEHEHNE U

3HAYCHUE B IIPUPOJIE U XKU3HU YETIOBEKA.
OOBACHATH TPUINHHO-CIIEICTBEHHYIO

CBSI3b: CTPOCHHE BELIECTBA " CBOMCTBA

" IPUMEHEHHE - HA IPUMEPaAxX
COCAMHEHUM YIJIepO1a U KPEMHHUS.
Onpenensats kKapOOHAT- U CUITMKAT-UOHBI
B pacTBOpeE.

OOBACHATB CYIIHOCTb 3KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAX0XKJIEHUEM

YIJIIEKHCIOTO ra3a B OKPYKalolei cpee.
[ToaTBepkaaTh 0COOCHHOCTH COCTaBa

OPraHN4YCCKUX BCUICCTB IIPUMEpaAMU
IPOCTHIX COCJIMHEHU I (MCTaH, OTaH,

STUJIEH, alleTUJIEH, 3TAHOJI, TIIMLEPHH,
YKCYCHAsl KUCJIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX COSTMHEHUM yriiepoaa u

[OKYMEHT MOAMWUCAH 3IEKTPOHHOM MOAMNMCHIO
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ATHUJICH, alleTUJICH, STaHOJI, TIIUIEPUH,
YKCYCHasl KUCJIOTA).

[IpuponHbIE NCTOYHUKH YIIIEBOJIOPOJIOB
(yross, npupoIHbIii ra3, HeTh), IPOAYKTHI
ux nepepaboTku (OeH3UH), X POJIb B OBITY U
npoMbliuieHHoCcTH. [ToHsiTHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX,
Oernkax, yriieBoAax - U UX POJIH B KU3HU
yesioBeka. MaTepHuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTAaHUUYECKUX
coenquHenuit. Kpemuuii, ero pusnyeckue u
XUMHYECKHE CBOMCTBA, MOTYYeHHUE U
npumeHeHne. CoeTMHEeHUs] KpEMHUS B
npupoze. O0mue npeacTaBieHus 00 OKCUae
kpemHuus (IV) u kpemMHHEBOI KUCIOTE.
Cunukarel, UX UCIIOJIb30BAHUE B OBITY,
MEIHIMHE, MPOMBIIJIEHHOCTH. BaxkHenmme
CTPOUTENIbHBIE MAaTEPHUAIIBI: KEPAMHUKA,
CTEKJIO, LIEMEHT, OCTOH, KeJIe300€TOH.
[TpoGnembl 6€30MaCHOTO UCTIOIH30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM
WKUBHU. XuMUuueckuti IKCHepuUMeHm:
Jlemoncmpayuu:

Mogenu KpUuCTalNIMYeCKUX PEIETOK
OpPraHMYECKHUX BEUIECTB.

OnuceIBaTh poJib OEJIKOB, )KUPOB U

YIIE€BOJIOB B (DYHKITMOHUPOBAHUU KUBBIX
OpraHW3MOB, COCTaB MIPUPOIHBIX
HWCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb B
OBITY ¥ IPOMBIIIUICHHOCTH.

[TIpoBOANTE BEIYUCIICHUS IO YPABHEHUSIM
XUMHYECKUX PEAKIIHIM.

[InaHupoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, TPOBOJIUTD
HaOJIIOACHUS, IeJIaTh BEIBOJIBI 110
pe3yabpTaTaM SKCIEPUMEHTA ITPU
MIPOBEJCHUH 1aOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padoT.

CrnenoBathb nmpaBmiaM 0e30mMacHON paOOTHI B
J1a060paTOpUM MPU UCTIOIH30BAaHUHU
XUMHUYECKOU MOCYIbI U 000PYI0BAHHUS.
Hcnonb30BaTh MpH BBITIOJIHEHUH YY€OHBIX
3a1aHUM TEKCTHI yueOHUKA, CTIPABOYHBIE
marepuansl (Ilepuoauyeckyio cucremy
xuMudeckux ’neMenToB . M. Menaeneena,
TaOJIMIly pACTBOPUMOCTH KUCTIOT,
OCHOBaHUH M COJIEH B BOJIE,
ANEKTPOXUMHYECCKUN Pl HAIPSHKECHU
METaJIIOB)
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anmasa, rpaduta, pymepena. O3HaKOMIIEHHE
C TIPOLIECCOM aJICOPOLIMK PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YITIEM U
[YCTPOMCTBOM IIPOTUBOTAa3a.

O3HaKOMIIEHHE C IPOAYKIIMEN CUITMKATHON
npombinieHHocTH (Buneomarepuarnsr:
CUJIMKATHAs! IPOMBILUIEHHOCTb ).

Mogenu MOJIEKYJ OpraHUYECKUX BEILIECTB.
Vlabopamopuwiii onvim:

[Tonyuyenue, cobupanue, pacrio3HaBaHUEe U
M3y4EHUE CBOMCTB YIIIEKUCIIOTO Ta3a.
[IpoBeneHre KaUeCTBEHHBIX PEeaKIUii Ha
KapOOHAT M CHJIMKAT-UOHBI U U3YUYCHUE
MPU3HAKOB UX MpoTeKaHusd. Ilpakmuyeckue
pabomui:

No 4. TlonydyeHue yriekucioro ra3a, u3yuyeHue
€ro CBOMCTB.

Ne 5. Pelienue 3xcniepuMEHTaIbHBIX 33/1a4 110
TeMe «BaxHenIme HeMeTauibl U UX
COCTUHEHUS»

Boiuucnenus:

10 YPAaBHEHUSIM XMMUYECKUX PEAKLIMIl

rtoro no paszueny

25
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Pasznen 3. Meraliibl M HX COCTUHEHUS

31 OOwre cBoMCTBAa 4
METAJIIOB

PaCKpI)IBaTB CMBICJT U3Yy4aCMBIX MOHSTUH U

OO0m1as XxapakTepUCTUKA XUMHUECKUX [PUMEHATH 3TU MTOHATHS MPU OMUCAHUU
PJIEMEHTOB - METAJJIOB HA OCHOBAHUU UX CBOKWCTB BELIECTB U UX MPEBPAILICHUM.
ronoxkeHus B [lepuoanueckont cucreme OOBSACHATH O0IITHE 3aKOHOMEPHOCTH B
XUMUUYeCcKuX 35ieMeHTOB J[.1. MenaeneeBa 1 |[M3MEHEHUM CBOMCTB AJIEMEHTOB- METAJJIOB U
cTpoeHusi aToMoB. CTpOCHUE METAJIIOB. X COEUHEHUM C YUETOM CTPOCHUS HX
Mertannuueckasi CBA3b U METAJTIMYECKAs ATOMOB.

KpUCTaJUIMYeCKasl peIETKa. XapakTepu30BaTh CTPOSHUE METAIIOB, O0IIINE
DJIEKTPOXUMUUYECKUN PsIT HATPSIKSHU I (bU3UYECKre U XUMHUECKUE CBOHCTBA
MeTauioB. @U3MYECKUE U XUMUUYECKUE METaJJIOB.

cBolicTBa MeTauioB. OO0IHe CrocoOb XapakTepu30BaTh OOIINE CTIOCOOBI MOJYUCHHS

MOJYUCHUS MCTAJLIIOB. IlonsiTue o KOppO3nn  MCTAJIJIOB.
METaJITIOB, OCHOBHBIC CITOCOOBI 3alllUThI UX OT OnuceIBaTh CIIOCOOBI 3allMThl MCTAJIJIOB OT

Koppo3uu. CriaBbl (CTajib, YyryH, KOPPO3UHU.

TIOpaTIOMUHUMN, OpOH3a) U UX puMeHeHue B |CreioBaTh MpaBuiiaM 0€30MacHo padoThHI B
OBITY U TPOMBIIIJIEHHOCTH. mabopaTopuu NMpu UCIOJIB30BAHUU
Xumuueckuii sxcnepumenm: JJlemoncmpayuu: [XAMAYIECKOH MOCYIBI M 000PYIOBAHHUS.
OOpa3ipl METAJUIOB U CIUIABOB. [1pon3BOANTH BBIYMCIIEHUS 110 YPABHEHUSAM
3ydeHne pe3ynbTaTOB KOPPO3UU METAIIOB  [XUMHUYECKHUX PEAKIUI, €CIIU OJIUH U3
(BO3MOXHO MCIOJIb30BaHHE PEareHTOB COJEPKUT ITPUMECH.
BUICOMATEPUATIOB). 'YyacTBOBaTh B COBMECTHOM paboTe B Mape Wiu
Vlabopamopmvie onvimol: rpymre.

O3HakoMIIeHHE ¢ 00pa3aMu METAIIJIOB U VM crionb30BaTh NpU BBIIOJHEHUU Y4€OHBIX
CIUIaBOB, UX (PM3MUECKUMH CBOWCTBAMH. 3a/laHui TEKCThl yUeOHUKa,
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\Boruucaenus:
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIUi, eCIIu
OJINH U3 PEareHTOB COJIEPKUT IPUMECH

crpaBouHble Matepuaisl (Ilepuoauueckyro
CHUCTEMY XUMUYECKHX AemeHToB 1. 1.
MenzeneeBa, TabJIMIly paCTBOPUMOCTHU
KHCJIOT, OCHOBAaHMI M COJI€H B BOJIE,
PIEKTPOXUMHUYECKUN PSIL HAIIPSIKEHUN
METaJJIOB)

3.2

Baxueiiime MeTaibl
1 UX COEIMHEHUS

16

[[{e10uHBIC METAIBI: ITOJIOKEHUE B
[Teprnonnueckor CHCTEME XUMUYECKUX
nneMmeHToB [[.1. MenneneeBa, CTpoeHHE UX
ATOMOB, HaXOXJAeHHE B mpupojae. dusznueckue
1 XMMHYECKHE CBOMCTBA (Ha MpUMeEpe HATpUsl
1 Kanus). OKCUIBI U TUAPOKCHUIBI HATPHUS U
kanusi. [[puMeHeHne mea0YHbIX METAIOB U
WX COCITMHEHUN.

[[le104HO3EMENBHBIE METAIIBI MATHUHN 1
KaJbLWi: TosioxkeHue B [lepuoanyeckoii
CUCTEME XUMHYECKUX demeHToB [[. 1.
MeHieneeBa, CTpOCHUE UX ATOMOB,
HAaXO0XJEHHE B rpupoae. Pusnyeckue u
XMMHUYECKHUE CBONCTBA MarHus M KaJIbLIus.
Baknelmme coeTMHCHUS KaJIbIHS (OKCHUI,
TUAPOKCHI, COJIH). JKECTKOCTH BOABI U
criocoObI €€ yCTpaHeHHS.

AfOMUHUI: ToJoxkeHue B [lepuoanueckoi
CHCTEME XMMHUYECKUX

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJJIOB U
X COCAMHEHHI B Ipynmax ¢ yu€éToM CTpOSHUs
X aTOMOB. XapaKTepu3oBaTh (PU3NUECKUe 1
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB U MX COEIMHEHUN (OKCHIOB,
TUAPOKCHJIOB, COJICH), CIIOCOOBI UX TOJTYYSHUS,
NpUMEHEHNE W 3HAYCHHUE B IPUPOJIE U KUIHU
YesoBeKa. Y CTaHABIMBATH TPUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOEHHE BelecTa
CBOWCTBA ” IPUMEHEHHUE - HA IpUMEpax
M3y4aeMbIX BelecTB. Pacmo3HaBars ¢
MOMOIIIbIO KAUEeCTBEHHBIX PEAKIMil HOHBI
METAJIJIOB: MarHus, KajablHsl, aTFOMUHUSA,
1rHKa, sxenesa (1) u xxenesa (III), menu (I1).
Jloka3biBaTh aM(OTEPHBIN XapaKTep OKCHJIOB

N TUAPOKCHUIOB aJIFOMUHHA U IIUHKA.
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anemeHnToB J[.1. Menneneesa, ctTpoeHue
aToma, HaxoxJeHue B npupoje. duznyeckue
Y XMMUYECKHE CBOICTBA alFOMUHUSL.
AmM@oTepHbIe CBOICTBA OKCUIA U
ruipokcuia amomMunus. JXKeneso:
nosnoxenue B [lepuonnueckoii cucreme
xuMuueckux snementoB /.M. Mennaeneena,
CTPOCHHME aTOMa, HAXOXKJACHUE B IPUPOJIE.
du3znuecKkue 1 XMMUYECKHE CBOMCTBA
)Kenes3a. OKCUbl, THAPOKCUIBI U COJIH
xenesa (II) u xenesa (I11), ux cocras,
CBOWCTBA U NOJyYEHUE. Xumuyeckuu
aKcnepumenm: /[eMoHcmpayuu:
Oco0eHHOCTH B3aUMOJCHCTBUS OKCHUJIA
KaJIBIMS U HATPHS C BOAOH (BO3MOYKHO
MCII0JIb30BAHUE BUJIEOMATEPHUATIOB).
OkpaivBaHue MJIaMEHU HOHAMU HATpUs,
KaJusl ¥ KajabIus (BO3MOXKHO HCTOJIb30BaHUE
BUJIeoMaTepuainoB) MccnenoBanre cBOMCTB
*)k€cTKoM Boabl. [Iponiecc ropenus xene3a B
KHCJIOpOJie (BOBMOXKHO MCITOIb30BaHUE
BHJIEOMATEpHAJIOB).

Jlabopamopnyvle onvimul:

[IpoBeneHre KaueCTBEHHBIX PEeAKIIUi Ha
MOHBI (MarHus, KaubIus, aTlOMUHUS,
[InanupoBaTh U OCYLIECTBIATHh HA MPAKTUKE
XUMUYECKHE SKCIIEPUMEHTHI, IPOBOJIUTH

HaOJIIOIEHNS, 1€1aTh BEIBOIBI 10
pe3yJIbTaTaM 3KCIIEpUMEHTA IPU
MPOBEICHNH 1a00PATOPHBIX OMBITOB U
MPAKTUYECKUX PaboT.

CnenoBatb npaBuiiam 0e301acHOI paboThHI B
1ab0paToOpUM MPU UCTIOIH30BAHUH
XUMHUYECKOU MOCY/bl U 000pYyIOBaHMUS.
[Ipou3BOAUTH BHIYUCIICHHUS [0 XUMUYECKUM
YpaBHEHHSIM. Y4acTBOBATh B COBMECTHOM
paboTe B mape Wiu rpyIire.

BricTpanBaTh pa3BEPHYTHIC TUCHMEHHBIC U
YCTHBIE OTBETHI C ONMOPON HAa UH(POPMALIKIO
13 yueOHUKA U CIIPAaBOYHBIX MaTE€pHAJIOB,
IPaMOTHO HCIIOJIH30BATh U3YUEHHBIH
IIOHATUWHBIN allrapar Kypca XUMUHU
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nuHKa, xenesa (II) u xenesa (I111), menu (11),
OMMCaHNE MPU3HAKOB UX MTPOTEKAHUS.
VccnenoBanne aM(OTEpHBIX CBOMCTB
TUAPOKCH/IA aIFOMUHUS U TUAPOKCHUIA [IUTHKA.
[ Ipakmuueckue pabomul:

Ne 6. JKécTkoCTh BOJBI 1 METOILI €6
YCTPAHEHUSI.

No 7. PellieHue s3KCIepUMEHTAIbHbBIX 3a/1a4 110
TeMe «BakHeule MeTalibl U UX
COCIUHCHMS.

\Bviuucnenus.

[0 YpPaBHEHUSIM XUMHUUYECKUX PEaKIUi, eCIIn
OJIMH U3 PEareHTOB JaH B U30BITKE WU
COAEPKUT MIPUMECH; MACCOBOM JIOJIM BBIXOJ1A
MPOAYKTa PEAKIIUH

HTtoro no pazneny

20

Pa3nea 4. XuMus U oKpysKamoias cpeaa

4.1

XUMUSA U

OKpyXKaromias cpeia

3

BemecrBa u MaTepuasbl B TOBCEAHEBHOM
PKM3HU 4ejioBeKa. be3omacHoe UCIoIb30BaHNUE
BEIIIECTB U XUMUYECKUX PEAKLUM B OBITY.
[lepBasi mOMOILIb PYU XUMUUYECKUX 0XKOTaX U
OTPaBJICHUAX. XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karoleu cpenbl (nmpeaeiabHas
TONyCTUMAsI

XapakTepru30BaTh POJIb XHMHUH B PA3TUIHBIX
cdepax neaTeNbHOCTH JIF0eH, OCHOBHBIE
BEIIECTBA U MaTEepPHaIbl, IPUMEHICMEIC B
PKI3HH COBPEMEHHOTO YeJI0BEKa.

OOBsACHATH yCIIOBHUS 0€30MaCHOTO
WCIIOJIb30BaHMSI BEIECTB M XHMUYECKUX
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KOHIIEHTpaIus BeniecTs. Posib Xumuu B
[PEIIEHUN YKOJIOTUUECKHUX MPOOIIeM.

Xumuueckuii sxcnepumenm: peakiuuii B ObITY.
/[emoncmpayuu: AHAJIM3UPOBATh U KPUTUYECKH OLICHUBATh
M3ydyenne o0pa3ioB MaTepuasoB (CTEKIIO, WH(GOPMAIUIO O BIMSIHAHA IPOMBIIUICHHOCTH,

CIUIaBbl METAJIOB, ITOJIMMEPHBIC MaTEPHAJIbl) |CEIBCKOIO X0341CTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE OKPYKAIOIIEH CPEBI.

YMETh OKa3bIBaTh MEPBYIO TOMOIIb ITPH
XUMHUYECKUX 0KOrax U OTPABJICHUSX.
[IpuHuMaTh ydactre B 00CYXICHUH MPoodIemM
XUMHYECKOU U YKOJIOTUUYECKOM
HaIPaBJICHHOCTHU, BHICKA3bIBaTh COOCTBEHHYIO
MO3UIINIO TI0 MPOoOIeMe U TIpeIiaraTh

BO3MOJKHBIE ITYTH €€ pELICHUS

Hrtoro no pazueny: 3
Pe3epBHOE BpeMst 1
OBIIEE YMCJIO YACOB 68
[10 ITIPOTPAMME
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