





MNOACHUTEJbHAS 3AIINCKA

[IporpamMma mo XMMuH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus cocrapieHa ais aereit ¢ THP
Ha ocHOBe DenepanpHoro 3akoHa «O06 obpasoanuu B Poccuiickoit @eneparum» (ot 29.12.2012 1. No
273-03); Ilpukaz MunucrepctBa mnpocsenienus PO «OO0 yrBepxkaeHun (eaepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTeILHOrO CTaHIapTa OCHOBHOTO 0o0Iero oopasoBanus» (ot 31 mas 2021
r. Ne287); Ilpuka3 MunuctepctBa mnpocBemienus P® «OO6 yrBepkaeHun QenepanbHOR
aIalITUPOBAHHON 00pa30BaTEIILHON MPOrPaMMbI OCHOBHOTO OOIIEro 00pa30BaHUs ISl O0YJArOIINXCS
C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310pOBbs» (0T 24.11.2022 Ne 1025).

[Iporpamma mo xuMuu pazpaboTaHa C LENBI0 OKa3aHUS METOJUYECKON IMMOMOIIHM YYHTENIO B
co37aHUU paboyel IPOrpaMMBbl 10 y4eOHOMY IIPEIMETY.

[Iporpamma mo XumMum Ja€T MPEACTaBICHUE O LENsIX, 00MIel cTparernd o0ydeHus, BOCIIUTAHUS U
pazButus oOyuatomuxcsi ¢ THP cpeacrBamu ydeOHOro mnpeameTa, yCTaHABJIMBAET 00sS3aTeIbHOE
MPEIMETHOE COJIEpIKAHKE, TIPEAYCMaTPUBACT paCcIpeIe]IeHHE eTo 10 KJIaccaM U CTPYKTYPUPOBaHUE IO
pasgenaM ® TeMaM IMPOTPaMMbBl TI0 XUMHH, OIpENeNsseT KOJMYECTBEHHBIE W KadyeCTBEHHBIE
XapaKTePUCTUKH COJIEP)KAHUS, PEKOMEHIYEeMYIO0 IOCIIEA0BATEIFHOCTh M3YYEHUS XUMHH C Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTO TMIpoIiecca, BO3PACTHBIX
0CcOOEHHOCTEH 00yJaromuXcs, ONpeAessieT BO3MOKHOCTH TPEeAMEeTa IS pean3auyd TpeOoBaHu! K
pe3yabpTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHON MpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TakkKe TpeOOBaHWI K pe3ylbTaTaM OOYYeHHUS XMMHU Ha ypPOBHE IENeH W3ydeHHS
npeaMeTa U OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEILHOW NIEATETLHOCTH OOYUJaIOMIerocs M0 OCBOCHUIO
y4e0HOTO COJepKaHUSI.

3HaHMe XUMUU CIYKUT OCHOBOM 17151 popmupoBaHusi MUpOBO33peHus odydatomerocs ¢ THP, ero
MPEJCTaBICHU O MaTepHaJbHOM EIUHCTBE MHPA, BAKHYIO POJIb UTParOT (HOPMHUpYyEMbIe XUMHUEH
MPEJCTAaBICHUS O B3aUMOIIPEBPAIICHUSX DHEPTUM W 00 DBOJIONHMH BEMIECTB B TPUPOJE, O MYTAX
pelieHus rio0agbHbIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOMH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pealn3allud BO3MOXKHOCTEH [UIs camMopa3BUTHUA U (POPMHUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUpPOBAHWE MBINUICHAS W TBOPYECKUX CIOCOOHOCTEH OOydaromuxcs,
HABBIKOB UX CaMOCTOSITENIbHON y4eOHON NeATeNbHOCTH, SKCIIEPUMEHTAJIbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCUOHATILHON eI TeNIbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIILJICHUS, 3aKJIabIBA€T OCHOBBI I[EJIOCTHOIO B3IJIAga Ha
€IMHCTBO TPUPOJABI W YEJOBEKa, SABIAETCS OTBETCTBEHHBIM JTanoM B  (OPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O00YYarOIIUXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHUS K €CTeCTBEHHOHAYYHBIM 3HAHHSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCsl.

JlaHHbIE HaIpaBIeHUsS B 00YUYEHUU XUMUU 00ECTIEUYMBAIOTCS CIEHU(PHUKON COaepKaHUS YUeOHOTO
IpeIMeTa, KOTOPBIi SIBJISETCS MeIarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUU
Ha onpeAeNnEHHOM dTane e€ pa3BUTHsl.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHUS OPUEHTUPOBAH Ha OCBOCHHE
obyuatonumucs ¢ THP cuctembl nepBoHAYaIbHBIX MOHATUN XUMHUU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cozepkaHus IporpaMMBbl 10 XUMHUU c(hopMHUpOBaHA Ha OCHOBE CUCTEMHOTO IMOJIX0/a
Kk e€¢ u3ydeHuto. CopaepikaHUE CKJIQABIBACTCS M3 CHUCTEMbl MOHATUH O XMMHYECKOM D3JIEMEHTE U
BEIIECTBE U CUCTEMbI MOHATHH 0 XMMHUYECKON peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpPTraHU30BaHBI
[0 TPUHIUITY MOCIENOBATEIbHOTO Pa3BUTHs 3HAHUNH HAa OCHOBE TEOPETHMUYECKHX IPe/ICTaBICHHM
Pa3HOro ypOBHS:

aTOMHO-MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCEro ecTecTBo3HaHMs; [lepuoandeckoro 3akoHa
JI.. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XMMHHU; YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

MpeJCTaBICHUN 00 PIEKTPOJUTHUECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHMS PpPAcCMAaTPUBAIOTCS HA OCHOBE OMIMPUYECKH TMOJIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBITOJHSS



GyHKIMM OOBSCHEHUS W TPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUSI U MOJTYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHMe MPOrpaMMbI TI0 XUMHHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEICTABICHUS O XUMHUYCCKON
COCTaBJISIFOLLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPObl, HEHHOCTHOIO OTHOLIEHUS
K HAyYHOMY 3HAHHMIO U METOJaM MO3HaHUA B Hayke. M3yueHne XuMuu MPOUCXOAUT C MPUBJICUCHUEM
3HaHUH U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpyskaromuii Mupy», «buonorus. 5—7 xinacce» u
«®Dusuka. 7 Kiacey.

[Ipy W3y4YeHHH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWH OCHOB XHUMHUYECKOW HAYKH Kak
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHUECKOW MESATEIHLHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMITOHCHTOB MHUPOBOM KYJIbTYpHI. 3a1a4a y9eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEUMMX (HAKTOB, TOHSTHUN, 3aKOHOB M TEOPETUUYCCKUX IOJIOKCHHIA,
JOCTYIHBIX 0000IIeHNI MUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAyKH, B MPHUOOIICHUH K HAYYHBIM
METOJIaM TO3HAHMSI TIPU U3YYECHHH BEIIECTB M XMMHUYECKUX PEAKIUH, B (OPMUPOBAHUU U PA3BUTUHU
MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUU B yueOHOMO3HABATEIbHOU U Y4€OHO-UCCIIEA0BATEIbCKOM
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu n3yyeHun XMMHUU Ha YPOBHE OCHOBHOT'O 00IIEr0o 00pa3oBaHusl BaKHOE 3HAUEHUE MTPHOOpEH
TaKMe LU, KaK:

dbopMupOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHMIO,
COTPYIHMYECTBY, CAMOCTOSITEIBHOMY TPHUHSATHUIO PEIICHWH, CIIOCOOHON amanTUpOBaThCA K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

HalpaBJICHHOCTh ~ OOy4yeHUsT HAa  CHCTEMaTH4yeckoe MpHoOIlleHHe  oOydamomuxcs K
CaMOCTOSITEIPHON TMO3HABATEIHLHOM NEATEHOCTH, HAyYHBIM METOJaM TO3HaHUsA, (opMUpYIOIUM
MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;

ofOecrieueHre  YCJIOBUH,  CHOCOOCTBYIOIIMX  MPUOOPETEHHI0  OOYyYarolIMMHCS  OIbITa
pazHoOOpa3HOM NEeATeNbHOCTH, TMO3HAHWA M CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHI[HI ), UMEIONINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

dbopmupoBanue oOmiel (QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIS
YMEHHUI OOBSICHATh W OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MHpA, HCIOJIb3YS 3HAaHUS U OIBIT,
MOJIyY€HHBIEC TPU U3YYEHUU XUMUU, IPUMEHATh UX MPU PElIeHUU NMPoOIeM B MOBCEIHEBHOM KU3HU U
TPYAOBOM NEATEIBHOCTH;

dbopmupoBanre y oOOydaloIUXCd T'yMaHUCTHYECKHX OTHOIICHUN, TMOHUMAHUS LIEHHOCTH
XMUMHYECKUX 3HAHUHU Ui BBIPAOOTKHU IKOJIOTUYECKH 11€JIeCO00pa3HOro MoBEACHUS B ObITY U TPYIOBOIt
JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOIHON CPEibl;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOECHHS OOIEYeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY Mpoduiisa U
HAIPaBJICEHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

O6ee uncio yacoB— 204 yaca:

B 8 Kkiacce — 68 yacoB (2 Jaca B HEJIENIO),

B 9 kiacce — 68 yacoB (2 Jaca B HeJIeNI0),

B 10 xacce — 68 yacoB (2 yaca B HEZCIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA NPOTI'PAMMBI IO XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JInuHOCTHBIE pe3yabTaThl

JINYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOT'O OOIEro 00pa30BaHuUs JOCTUTAIOTCS B
Xo/7e 00y4eHHUs XMMUHU B €JUHCTBE y4eOHOM M BOCHHUTATENbHOM NEATENTbHOCTH B COOTBETCTBUM C
TPAJULIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH,
INPUHATBIMA B OOILIECTBE MpaBWJIaMH ¥ HOPMaMHU IMOBEIEHHs M CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALIUHN O0YUYaIOIIHUXCS.

JIMyHOCTHBIE pe3ylbTaThl OTPAXKalOT TOTOBHOCTH oOywaromuxcs ¢ THP pykoBoncTBoBaThCs
CUCTEMOM NMO3UTHUBHBIX LICHHOCTHBIX OPUEHTALIMM M PacIIMPEHHE OIBbITA ACATEIBHOCTU Ha €€ OCHOBE,

B TOM YMCJIE€ B YaCTH;
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NATPHOTUYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAy4YHOMY
HACJICIUIO, TOHUMAHHS 3HAYCHHWSI XUMHUYECKOW HAyKH B JKH3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(GOPMALMEH O TMEpPelOBBIX JOCTIKCHUSX M OTKPBITHIX
MHUPOBOM U OTEYECTBCHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U
0O0IIIeCTBA;

rPa’*KAaHCKOT0 BOCIIMTAHUS:

MIPEACTABJICHUS O COIMAIBHBIX HOPMaX U MPaBWIAX MEKJIUYHOCTHBIX OTHOIICHUN B KOJUICKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIISCTBEHHO TIOJIC3HOW, YYeOHO- HCCIICIOBATEILCKOM,
TBOPYECKOM U JPYTUX BUJIAX ACSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM IEATEIbHOCTH
MIPU BBIMOJTHEHUU YYEOHBIX, MO3HABATEIbHBIX 3a7a4, BBINOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB,
CO3/ITaHUHU YYEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHUIO U B3aWMOIIOMOIIM B MPOIIECCE ATOU
y4eOHOU NIeATEeTbHOCTH, TOTOBHOCTU OIIEHWBATHh CBOE IMOBEIEHUE U TMOCTYMKH CBOUX TOBAPHUIIEH C
MO3UIINH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUECKHUE TPEJCTABICHNS O BEIIECTBE M XWMHUYECKOW pEeaKiMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH W COCTABJISIONIME OCHOBY JUIsi TTIOHUMAHHUS CYIIHOCTH
Hay4YHOW KapTUHBI MHpa, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOTHOM CPeloH, O POJIM XMMHUU B IO3HAHUN 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHBBI, HANpPAaBICHHBIE Ha TMOJyYe€HHWE HOBBIX 3HAHWUH 10 XHUMUH,
HEOOXOoauMBbIe IT  OOBSICHEHHsS HAOMIOMAeMbIX TPOILECCOB W SBJICHUHN, IMO3HABATEIHHOM,
MH(POPMAITMOHHON M YHUTATEIbCKOW KYJIbTYpPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHOW pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPaTypoOH, JOCTYMHBIMH TEXHHYECKUMH CpEACTBaAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYyYEeHHMIO W TO3HAHWIO, JI00O03HATEIHLHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa3oBaHMIO, TMPOCKTHONW M MCCIENOBATEILCKOW MACSITEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 0Oy4eHHUsI B JaJIbHEHUIIIEM;

(opMupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHUE IEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKH Ha
3I0POBBIA 00pa3 KWU3HH, OCO3HAHME TMOCICACTBUI M HEMPHUSTHE BPEIHBIX MPUBBIUEK (YHMOTpEOICHUS
QJIKOTOJIs, HApPKOTHKOB, KYypeHHs), HEOOXOJMMOCTH COOJIIOJIEHUsS TMpaBuUi O€30MacHOCTH TIpH
00paleHny ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOM KU3HHU;

TPY/I0BOT0 BOCIIUTAHMS:

HWHTEPEC K MPAKTHYECKOMY U3YUCHHUIO TPOPECCUil B TPy/Jla pa3IMYHOTO POJIa, YBAKEHUE K TPYILY
U pe3ynbTaTaM TPYJAOBOH AESITEIBHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHHUM
10 XMMHUH, OCO3HAHHBI BBIOOpP WHIUBUYAJTLHOW TPACKTOPHH MPOJAOHKEHUSI 00pa30BaHMs C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBECHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCIEUTHON MPOQecCUOHANBHON AEATeTbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B IPO(EeCCHOHATILHOM cpelie;

IKO0JOTHYECKOr0 BOCIIMTAHHS :

HKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIIEHUE K MPHUPO/Ie KaK UCTOYHHKY JKU3HHU Ha 3eMiie, OCHOBE
e€ CyllecTBOBaHMS, TOHMMAaHKE IIEHHOCTH 3[I0POBOTO U 0E30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U ICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IICHHOCTH
coOnrofieHns TpaBUil 0E30MacHOrO MOBEACHHS MpU paboTe ¢ BEIIECTBAMHU, a TAaKKe B CHUTYalUAX,
YIPOKaOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TOJy4aeMble MPH W3YYEHUH XUMHH, JUISI PEIIeHUs 3ajad,
CBSI3aHHBIX C OKpYXKaroUeld MPUPOTHON Cpeoil, Ul MOBBIIIEHUSI YPOBHS SKOJOTUYECKOM KYIbTYpHI,
OCO3HaHHUsS TJI00ANBHOTO XapakTepa 5KOJOTHYECKUX MPOoOJeM U MyTed UX pelIeHUs MOCPEICTBOM
METOJIOB XHUMHH, IKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATbCA UM B IMO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON ITPaKTHUKE.

MeTanpeamMeTHblIe pe3yJabTaThl

B cocraBe MerampenMETHBIX pe3YyJIbTaTOB BBIACIAIOT 3HAUYUMbIE s (popMHpOBaHUS
MHPOBO33pEHUs OOIIeHAyYHbIE TOHITHsS (3aKOH, TEOpHs, MPUHIUI, THUMOTe3a, (aKT, CUCTEMa,
MPOLIECC, AKCIEPUMEHT U JIPYyroe.), KOTOPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
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npeaMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAaHUHM M3 ATHUX MPEAMETOB (OPMHPOBATH IMPEICTABICHHUE O
LEJIOCTHOM HAayYHOH KapTUHE MHpa, M YHUBEpCaJbHbIE YueOHbIe JeicTBUA (TIO3HABATENBHBIC,
KOMMYHHUKATHBHBIC, PETyISTHBHBIC), KOTOpbIE 00ecneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU AEATEIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHS HCIIOJIB30BaTh NMPHUEMBI JIOTUYECKOTO MBINUICHUS TIPU OCBOCHUM 3HAHWUW: PaCKPBIBAThH
CMBICTT XUMHUYECKUX MOHATUH (BBIICIATh WX XapaKTePHBIC MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C
JOPYTUMH TIOHATHSMH), UCTOJH30BATh TOHSITHS JJII OOBSICHECHHUS OTACIBHBIX (DAKTOB W SIBJIICHHIA,
BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KJTACCU(DUKAIIMHA XUMHYECKUAX BEIIECTB U XUMHUYECKUX PEAKITUH,
YCTaHABIIMBATh NMPHYUHHO-CJICIICTBEHHBIC CBS3M MEXKIY OOBEKTaMH W3YYCHUS, CTPOUTH JIOTUYCCKHE
paccyxaeHus (WHAYKTUBHEIE, ICAYKTUBHBIE, 10 aHAJIOTHH), IEIaTh BHIBOJIBI M 3AKTFOUCHUS;

YMEHHE TIPUMEHSATh B TIPOIECCe TIO3HAHMS TOHATHS (TMPEAMETHBIE W METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HWCIIOJB3yeMble B XHMHH, MPEOOpPA30BBIBATH IIHPOKO
MPUMEHSICMBIE B XHMHU MOJICIIbHBIC TIPEJCTABIICHUS — XWMHWYCCKUH 3HAK (CHMBOJ JJIEMEHTA),
XUMHUYecKas (opMyJia U ypaBHEHHE XMMHUYECKOW PeakIMd — NPU PEIICHUH Y4eOHO-TO3HABATEIHHBIX
3a/a4, ¢ y4ETOM STHUX MOJICIBHBIX IMPEJACTABICHUI BBISABIATH M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKHA M3Y9aeMbIX 00OBEKTOB — XMMHUYECKHX BENIECCTB U XMMHUYCCKUX PEAKIIHHA, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBCHHBIC CBS3M W TPOTHBOPEYHS B HW3ydaeMBIX IIpolleccax H
SIBJIICHUSX.

Ba3oBble uccienoBaTtesbcKue 1eHCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA ITO3HAHUS, a TaKKe B
KaueCcTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE IMPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;

npuoOpeTeHNe OmbITa 10 IUIAHUPOBAHHWIO, OPraHM3allMM W TPOBEICHHUIO YYCHHUYECKUX
AKCTICPUMEHTOB, yMEHHE HAONI0JaTh 3a XOIOM IPOIECcca, CaMOCTOSTEIBHO TPOTHO3HPOBATH €ro
pe3yibTar, (OpMYyIHpPOBaTh O0O0OOIIEHHS H BBIBOJBI TI0 pE3yJIbTaTaM MPOBENEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHUE BBIOMpATh, AaHAIM3UPOBATh W WHTEPIPETHPOBATH MHPOPMAIMIO PA3JIUYHBIX BUJIOB H
dbopM mpencTaBiieHUs, MOJYyYaeMyH W3 pa3HbIX HCTOYHHUKOB (HAY4YHO- TOMYJSpHAs JUTEparypa
XAMHUYECKOTO COJICpXKAaHUs, CIPAaBOYHBIC TOCOOMs, pecypchl MHTepHETa), KPUTUYECKH OIICHUBAThH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHMEHSATh PA3JIMYHbIC METOJBI M 3alpOChl MPU IMOWCKE M OTOOpe MHGpOpMAIMU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJMMBIX ISl BBIMOJIHEHHS YYEOHBIX M ITO3HABaTEIIbHBIX 3a/ad
ONPENENIEHHOTO THIIA, MPHOOPETCHHWE OmbITa B OOJIACTH HWCIOJB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KyJbTYpOll aAKTUBHOTO WCIIOJIB30BAHUS PAa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBHIOMPATh ONTHUMAIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUH
U WUIIOCTPUPOBATh pellacMble 3a7a4ll HECIOKHBIMH CXEMaMH, JuarpaMMamMu, ApYyruMu (hopmamu
rpaduKyu U UX KOMOMHAITUSIMH,

YMEHHUE HCIOJb30BaTh M aHAJIM3MPOBATh B TMpoOIecce YYeOHOW U  HCCIIEeOBATEIbCKOM
NESTETbHOCTH MH()OPMAIMIO O BIUSHHH MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOPTa Ha
COCTOSIHHE OKPYKAOLIEH MPUPOTHON CPeIbl.

KoMMmyHukaTuBHBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:

YMEHHE 3a/laBaTh BOMPOCHI (B XOJe Auajiora u (WiIM) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMoit
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOTHEHUS IPEATI0KEHHOM 3a/1a4H;

MpHOOpEeTEeHNE ONBITa TMPE3CHTAIUU PE3yIbTATOB BBITIOJHEHHUS] XHUMHUYECKOTO JKCIIEpUMEHTa
(;mabopaTopHOro oOmbITa, Ja0OPaTOpHON PabOTHI MO HCCIEIOBAaHUIO CBOWMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU IMO3HABATEIBHOW M HMCCIEAO0BATEIHCKOM
NEeSITENFHOCTH TPH PEIICHWH BO3HHUKAIONIMX MPOoOJIeM Ha OCHOBE yuéTa OOIMIMX HHTEPECOB U
COTJIaCOBaHUS MO3UIHI (00CYXKIeHHsI, 0OMEH MHEHUSIMH,



«MO3rOBBIE LITYPMbI», KOOPAWHALIUS COBMECTHBIX JIEHCTBUH, ONIPEIEICHUE KPUTEPUEB 10 OLIEHKE
KauyecTBa BBINOJIHEHHOMN pabOThI U Jpyrue);

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSTEIbHO OIpPENEsATh LEINU JESITENbHOCTH, IUIAaHUPOBATh, OCYLLECTBIATS,
KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JAEATEILHOCTH, BRIOMpATh Haunbolee
3¢ deKTUBHBIE CIIOCOOBI pPelIeHUs] YIeOHBIX M MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIILHO COCTaBIISATh
UM KOPPEKTHPOBATh IPEUIOKEHHBIM aIrOPUTM ACHCTBUM IPHU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIydeHUsI HOBBIX 3HAaHWH 00 W3ydaeMbIX OOBEKTax — BEHIECTBAX M pPEAKLHUAX, OIEHHBATH
COOTBETCTBUE IOJIyYEHHOTO pe3yjbTaTa 3asBJICHHOM II€JIM, YMEHUE HCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIOBUU 3aJaHUM.

IIpenmeTHble pe3yJibTaThI

B cocraBe nmpenMeTHBIX pPE3yJABTATOB 10  OCBOCHHIO  0O0S3aTENFHOTO  COAEpIKaHUS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOi  pabouell  mporpaMMoi,  BBLAEISIOT:  OCBOEHHbBIE
00yyaroUMMUCS HayyHbl€ 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUM, crienuduyeckue s MpeaMeTHON
obnactu «XuUMHSA», BUIbl JEATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHMS, €r0 HHTEpIpeTalyy,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYaLIUsX.

K koHIy oOyueHust B 8 kjacce npeiMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
chopMupoBaHHOCTH y oOyuatomuxcsa ¢ THP ymenuii:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHH: aTOM, MOJIEKyJa, XUMUYECKUN DJIEMEHT,
MIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHas U MOJIEKYJspHas Macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJIIpHAs Macca,
MaccoBasi JI0JiI XHMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPUILIATEIBHOCTh, CTEMEHb OKHCIEHUS, XHUMHYEcKas peakuus,
KJIacCU(pUKaAIUsl peakUui: peakluud COEAMHEHHUS, PpEeaKUUU pa3joXKEeHHUs, PEaKIUH 3aMelIeHMs,
peaknuu OOMEHa, 9K30- M SHIOTEPMHUYECKHE PEAKIMU, TEIJIOBOW 3(PQEeKT peakuuu, sApO aToma,
AIIEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTanb, paguyc aroMa, XHUMHYEcKas CBfA3b, MOJISpHAs U
HEeMnoJIApHasi KOBaJIeHTHasl CBs3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBasl IO
BelecTBa (MPOIEHTHAs! KOHIIEHTPAITUsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSATh 3TU MOHSITUS TIPU
OTHMCAHUU BEUIECTB U UX MPEBPAILlCHUI;

UCIO0JIb30BaTh XMMUYECKYI0 CHUMBOJMKY JJs COCTaBJeHHUs (OpPMYyS BEIIECTB U YpaBHEHHI
XUMHYECKUX PEaKLIUi;

OTpEENATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHEHb OKHUCICHUS
JJIEMEHTOB B OMHApHBIX COCAMHEHHUAX, NPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
coenuHeHU Mo (GopmynnaM, BUJ XUMHUYECKOH CBA3M (KOBaJCHTHAas M MOHHAs) B HEOPTraHUYECKUX
COCJIMHEHUSX;

packpbiBath cmbica [lepuoanueckoro 3akona .M. MenzgeneeBa: 1eMOHCTpUPOBATh MOHUMaHUE
MEePUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX moJiokeHus B [lepronunyeckoii
CHUCTeMe, 3aKOHOB COXpPaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISPHOTO
yu4eHus1, 3aKoHa ABOTaJpo;

OMKCHIBATh W XapaKTepu3oBaTh TabnuuHyto ¢opmy llepuoanueckoit cucTEMbl XUMUYECKHX
AJIEMEHTOB: PA3IMyaTh MOHATHUS «TJIaBHAsI MOATpYyHNa (Arpyrma)»

u «moboyHas noarpymnmna (b-rpymnma)», maneie U OOJIbIINE MEPUOBI, COOTHOCUTH 0003HAUCHUS,
KOTOpBbIE uMeroTcs B Tabiuue «llepuoauueckas cucreMa XuMu4deckux aiemMeHToB J[.1. MenneneeBa»
C YHCJIOBBIMH XapaKTEpUCTHKAMU CTPOEHMsI aTOMOB XMMUYECKHUX 1JIEMEHTOB (COCTaB M 3apsj sapa,
oO111ee 4ncIiIo 3JIEKTPOHOB M paciipeieNieHUe UX IO IEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUYECKHE 3JEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE PEaKLUuU
(10 YMCIy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P HEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Ppa3IMUYHBIX KIIACCOB,
MOATBEPXK/Iasl ONHUCAHUE INPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKHUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX KAUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
IIPOTEKAHUS XMMMUYECKUX NPEBPAILEHUI B PA3JINYHBIX YCIOBHUSX;



BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAacCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa N0 (hopMyiie COeAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéTel IO YpPaBHEHHUIO XMMHUYECKOM peakUuu; MPUMEHSTh OCHOBHBIE ONEpPALMM MBICIMTEIbLHOU
NEATeNbHOCTH — aHaJU3 W CHUHTE3, CpaBHEHHE, O0OOIIEeHHE, CHCTEMAaTHU3aluIo, KIacCH(UKAIUIO,
BBISIBJIEHUE IPUYUHHO- CJIEJACTBEHHBIX CBS3€M — A M3y4EHUsS CBOMCTB BEIIECTB U XUMHUYECKHX
peaKiuii, eCTeCTBEHHO-HAyYHbIE€ METOJbl IMO3HAHUS — HAOIIOJCHUE, U3MEPEHHE, MOJICIMPOBAHHE,
SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

CJIEIOBaTh MpaBUJIaM IOJIb30BAaHUS XUMHUYECKOW MOCYI0il U 1abopaTOpHBIM O00OpYyIOBaHUEM, a
TaKKe IpaBwjiaM OOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUUSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHAX OTBITOB T10 MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIMIECTB (BOAOPOIa
U KHUCJIOpOJia), NPUTOTOBJIEHUIO PAacTBOPOB C ONPEACIEHHON MaccoBOMl oyl pPacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH U MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI 110 PAClO3HABAHUIO PAaCTBOPOB
1IeI04ued U KUCIOT C MOMOIIIBI0 MHIUKATOPOB (JTakMycC, peHoI(TaIenH, METUIIOPAHK U APYTHUe).

K koHIity oOyuenust B 9 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
chopMupoBaHHOCTh y oOyuatomuxcsa ¢ THP ymenuii:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUNA: XMMUYECKHM AJIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEGHTHOCTb, AIEKTPOOTPUIATEIBbHOCTD,
CTENEeHb OKHCIEHHS, XUMUYECKasl peaklMs, XUMUYecKasl CBs3b, TEIJIOBON 3((eKT peakiuu, MOJb,
MOJISIPHBI  00BEM, pacTBOp, D3JIEKTPOJIUTHI, HEIJIEKTPOJUTHI, 3JIEKTPOJIUTUYECKAs IUCCOIHAIIMS,
peakuu HOHHOro OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBecHe, oOpaThMble W HEOOpaTUMbIE
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJIEHHE, aJJIOTPOMUs, aM(OTEpPHOCTb, XUMHUYECKass CBsA3b (KOBaJIEHTHAs, HWOHHAs,
MeTajyin4yeckasi), Kpucrajinyeckas pemeéTka, KOppo3usi METAIIOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakuuu, npeaeabHo ponycrtumas konuneHTpamnus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U NPUMEHATh 3TU MOHATUS MPU
OTHMCAHUU BEUIECTB U UX MPEBPAILlEHUI;

UCIO0JIb30BaTh XMMUYECKYI0 CHUMBOJMKY JJsl COCTaBieHHsS (OpPMYyN BEIIECTB U YpaBHEHHI
XUMHUYECKUX PEAKIINH;

OTpPEENATh BaJEHTHOCTh W CTENEHb OKHCIEHHS XUMHYECKUX DJIEMEHTOB B COETUHEHHSX
Pa3IMYHOTO COCTaBa, MPHUHAUICKHOCTh BEIIECTB K OMNPENeNIEHHOMY KJaccy COEIWHEHUH II0
dbopmynam, BUJ XUMHUYECKOW CBs3U (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3apsj] HOHA MO0 XUMHYECKOH ¢opMmyse, XapakTep cpelbl B BOJHBIX pPacTBOpPax
HEOPraHNYECKUX COCAMHEHUM, TUI KPUCTAINTMYECKON PelIéTKY KOHKPETHOTO BELIECTBA;

packpbiBath cmbici [lepuonmyeckoro 3akonHa J[.M. MenzaeneeBa U JEeMOHCTPUPOBAThH €ro
MOHMMAaHKe: OIUChIBaTh U XapakTepu3oBaTh TabmuuHylo Qopmy Ilepuoanueckoii cucremsl
XMMHUYECKHUX JJIEMEHTOB: pa3linyaTh MOHATHUS «rJaBHas mnoArpynna (A-rpynma)» U «mo0o4Has
noarpynna (b-rpynmna)», maineie u GOJbIINE TEPHOIbI, COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B
MEePUOIUYECKON TabduIle, C YKCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHS AaTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YHCIO IEKTPOHOB U pacCHpeieieHHe UX MO JIEKTPOHHBIM
CII05IM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH B
Ipeienax MajbIX MEePHOJI0B U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHUE SJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUUYECKUE PEaKLUu
(MO 4YMCIy M COCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo M3MEeHEHUIO
CTETIEHEW OKUCIIEHNUS XMMHYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMMCHIBATh) OOLIME M CleUUPUUECKHe XUMHUYECKHEe CBOICTBAa MPOCTBHIX H
CIIO)KHBIX BEIECTB, MOATBEP)KJasi ONHCAHUE IMPUMEpPaMH MOJIEKYISPHBIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

COCTaBJIATh YPABHEHMSI DIEKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, HIEJIIOYEN U COJIEH, TIOJIHbIE U
COKpAIll€HHbIE YpaBHEHHs peakiMii HOHHOTO OOMEHa, YpaBHEHMs pPEaKUMH, MOATBEPKIArOIIUX
CYLIECTBOBaHHE F€HETUYECKOM CBSA3M MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH NMPOTEKaH U
XUMUYECKUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSX;



BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAacCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa N0 (hopMyiie COeAMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
PAacy€ThI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coONII0aTh MpaBUiia MOJIb30BAHUS XUMHUYECKOW MOCYIOW M J1abopaTopHbIM 00OpyJOBaHUEM, a
TaKkKe MpaBUiIa OOpalleHUs C BEUIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMHYECKHX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMHM, MOATBEP)KIAIOIIME KAYECTBEHHBIM COCTaB pa3jIUYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHMSI M MOHBl M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHITh OCHOBHBIE ONEPALIUU MBICIUTEIBHON AESITEIbHOCTH — aHAJIU3 M CHUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMAaTH3aIUIO, BBISIBICHHE TPUUMHHO-CIIEACTBEHHBIX CBSI3€H — I U3y4EeHHs CBOMCTB
BELIECTB M XHMHYECKHUX peaKlui, eCTEeCTBEHHO- Hay4yHble€ METOJ/bl IO3HAHUS — HaOIIOJCHHE,
U3MepeHue, MOJCIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIEHHBIN).

K xoniy o06yuenus B 10 kiiacce mpeiMeTHbIe pe3ysibTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaThb
chopMupoBaHHOCTH y oOyuatomuxcsa ¢ THP ymenuii:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUH: XMMHUYECKUH 3JIEMEHT, aTOM, MOJEKyJa,
MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTb, AJIEKTPOOTPHUIATENLHOCTD,
CTENEeHb OKHCIICHHUS, XUMUYecKasl peaklMs, XUMU4ecKasl CBs3b, TEIJIOBOM 3((eKT peakiuu, MoJb,
MOJISIPHBI  00BEM, pacTBOp, D3JIEKTPOJUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHYECKAs AUCCOLMAIINSA,
peakiuuu HOHHOro OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBecHe, oOpaThMble W HEoOpaTUMbIe
peakiuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTaHOBJIEHHE, aJJIOTPOMUs, aM(OTEpPHOCTb, XUMHUYECKass CBS3b (KOBAJIEHTHAs, MOHHa,
MeTajin4yeckasi), Kpucrauinyeckas pemeéTka, KOppo3usi METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKON
peakuuu, npeaeabHo ponyctuMmas koHueHTpamus [1JIK BemecTsa;

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XHMHYECKUX DJJIEMEHTOB B COCOUHEHUSX
pa3IMYHOIO COCTaBa, IPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COCAMHEHUN M0
dbopmynam, BUJ XMMHUYECKON CBs3U (KOBAJEHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3aps] HOHA M0 XUMHYECKOW ¢opMyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON pEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBath cmbici [lepuoanueckoro 3akona JI.JMI. MenneneeBa W JE€MOHCTPUPOBATH €r0
MOHMMAaHHe: OINUChIBaTh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanyeckoir cucTeMbl
XMMHUYECKUX DJJIEMEHTOB: pa3linyaTh MOHITHUS «rJaBHas mnoArpynna (A-rpynma)» U «mo0o4Has
noarpynna (b-rpynmna)», maineie u GOJbIINE TEPHUOIbI, COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B
MEePUOIUYECKON TalauIle, C YKUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjipa, 00lee YUCIO MEKTPOHOB M pacHpe/IesieHue UX IO AJIEKTPOHHBIM
CII05IM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JEMEHTOB M MX COCAHMHEHUH B
npezesax MajiblX IEPUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOEHUS UX ATOMOB;

XapaKTepU30BaTh: 3JEMEHThI MaJIbIX MIEPHOJOB MO UX nosnoxeHuto B IICXI; oOmue xumuueckue
CBOICTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAUHEHUN;

OOBSCHATH: 3aBUCHMOCTh CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOAY XUMHUYECKOM
CBS3M (MOHHOMW, KOBaJCHTHOM, METAJUIMYECKOil), 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peakuuud Hu
MOJIOKEHHSI XUMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DaKTOPOB;

BBIYMCIIATE 110 XMMUYECKUM YPaBHEHHUSAM MAacChl WIIM KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce
WIM KOJIMYECTBY BEIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKLUIO BEILIECTB WU MPOIYKTOB PEAKIMH.
Bbruncnare maccy (kojudecTBa BelecTBa, 00beMa) MpOJyKTa PEaKlMH, €ClIM H3BECTHAa Macca
UCXOJHOTO BEIECTBA, COACPXKAILEr0 ONPENEIICHHYIO JOJI0 IpuMeceil. Bpuucnsars macey
(xonmMyecTBa BelecTBa, 00beMa) NMPOIyKTa peakiuy, eCiIi U3BECTHA Macca pacTBOpa U MaccoBast 101
PacTBOPEHHOIO BelllecTBA. PacuéThl Ha MPAaKTUYECKUI BBIXO;

BBINIOJIHATD XMUMHWYECKUH DJKCIEPUMEHT II0 PACIIO3HABAHMIO BAaXXHEHIINX HEOPraHUUYECKUX
BEILECTB;

MIPOBOJIUTH CAMOCTOSITENIbHBIN MOUCK XMMHUYECKOH MH(POPMALIMU C MCIOJIb30BAaHUEM Pa3IMYHbIX
HCTOYHUKOB;



WCIIOJb30BaTh MPUOOPETEHHBIE 3HAHMS W YMEHHS B MPAKTUYECKOW JCSATEIBHOCTH U
HOBCEIHEBHOU KU3HHU.

COILEPKXAHUE OBYUEHUA

8 KUIIACC

[lepBoHauanbHbIE XUMUYECKUE TOHATUS

[Ipenmer xumun. Ponp XMMUUM B )KU3HU 4YEJIOBEKA. XMMHS B CHCTEME HayK. Tejla U BElIeCTBa.
®dusnyeckrue CBOKMCTBA BEHIECTB. ArperarHoe COCTOsiHME BemlecTB. [IoHsATHE 0 MeToJax MO3HAHHS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI 1 MOJIEKYJIbI. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX DJIEMEHTOB.

[IpocThie U coXKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyna. BaleHTHOCTH aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH TOCTOSHCTBA
cocTaBa BemiecTB. OTHOcHTENbHAs aToMHasi Macca. OTHOCUTENbHAsT MOJIEKYJIIpHas Macca. MaccoBas
JI0JISI XHMUYECKOTO JIEMEHTA B COCIMHECHHH.

KonnuectBo BemecTtBa. Mosb. MossspHas macca. B3auMOCBsI3b KOJIMUECTBA, MAcChl M 4YHCIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue U XUMHUYECKUE SBIICHUS. XUMHYECKasi peakius U e€ MpU3HaKh. 3aKOH COXpaHEHUS
Macchl BeIEeCTB. XUMHUUYECKHE ypaBHeHHs. Kiaccudukaruss XUMHYECKHUX peakuuil (coeanHeHUs,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

XUMHUYECKUI IKCTIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TMOCYyI0#, mNpaBWjiaMud padOThl B JIA0OpaTOpUH U TpHEMAMHU
oOpareHus ¢ 1abopaTopHBIM 000PYIOBAHUEM, N3YUYCHHE U ONTMCAaHNUE (PU3UIECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (pusndeckux (IJIaBJieHWE BOCKA, TasHUE JIbJa, PACTUPAHHE
caxapa B CTYIKE, KHIICHUE W KOHJICHCAIUsl BOJBI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW TIPOBOJIOKH, B3aMMOJICUCTBHE Meja C KHUCIOTOW) SIBJICHHWH, HAOMIOJEHWEe U OIMCaHue
MPU3HAKOB MPOTEKAHMUSI XUMHUYECKUX peakiuii (pa3joKeHHE caxapa, B3aWMOJICHCTBHE CEPHOM
KHCJIOTHI C XJIOpHUIOM Oapwsi, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMojeiicTBIE
xene3a ¢ pactBopoM conu meau (I1), n3yuenne cnocoOoB paszaeneHust cMecei (C TOMOIIbI0 MarHUTa,
¢bunbTpOBaHUE, BbIApUBaHUE, NUCTWUIALUS, XpomaTorpadus), MpoBelIeHUE OYHCTKH IMOBApPEHHOI
COJIM, HaONIOJICHUE W OIHUCAaHUE PE3YyIbTaTOB MPOBEIACHUS OMbITa, WILIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUs MaCChl, CO3aHNE MOJIENIeH MOJIEKYI (LIapOCTEPHKHEBBIX).

Baxneiiune npeacraBuTea HEOPraHUIECKUX BEIIECTB

Bo3gyx — cmece razoB. CocraB Bo3ayxa. Kwuciopox — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue xucinopoma B mpupojne, (U3MUecKhe M XUMHUYECKHME CBOWCTBA (pEeakiUu TOPEHHS).
Oxcugnpl. Ilpumenenue kuciopoga. CrnocoObl MOMydeHHs KHUCIOpoJa B Jabopatopuu U
npoMeblnieHHocTH.  KpyroBopor kucnopoga B mpupone. O30H — amioTpomnHas MoauduKanus
KHCJIOPO/1a.

TemnoBoit  3ddexkr XuMuyeckol  peakiuu, TEePMOXHUMHYECKHE YpaBHEHHS, DJK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: YTOJb U METAH. 3arpsi3HEHUE BO3/lyXa, YCUICHHE TapHUKOBOTO
addekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHnT u mpoctoe BemiecTBo. HaxoskneHue Bojgopona B mpupojie, GuU3nYecKue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydeHus. KucioTel u conu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XUMUYECKUM ypaBHEHHSIM.

Odusnyeckue cBoicTBa BOoabl. Boma kak pactBopurens. PactBopel. HacelieHHble U
HEHACBIIIEHHbIE pacTBOphL. PacTBOpUMOCTh BellecTB B BojJie. MaccoBasi J10Jis1 BELIECTBA B paCTBOPE.
Xumuueckue cBoicTBa BojAbl. OcHOBaHusA. Poib pacTBOPOB B MPUPOJAE M B JKM3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukamuss  Heopranmueckux  coeauHeHuwit. Okcunel.  Knaccudukaius — OKCHIOB:
coneoOpa3ymomniue (OCHOBHBIE, KHCIOTHbIE, amdoTepHble) U HeconeoOpasyromue. HomeHkmaTypa
oKcuJ10B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydueHne okcuaos.

OcHoBanmst. Knaccudukamuss ocHoBaHMiA: MIENOYM ¥ HEPACTBOPHMBIC  OCHOBAHHUSL.
Homenkmarypa ocHoBanuii. @Pu3nyecKkue M XUMHYECKHE CBOMCTBAa OCHOBaHuW. llomydyeHue
OCHOBAHMM.
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Kucnotel. Knaccudurarmms xucinor. Homenkiarypa kuciaor. DusndecKue W XUMHUYECKUE
cBoricTBa KUCHOT. Pan akrusHoct MetaiuioB H.H. bexerosa. Ilosryaenne Kucior.

Comu. Homenknatypa cosieit. @uznueckre 1 XMuMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coiiei.

['eneTnyeckast CBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COEIMHEHUM.

XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpECICHUE COJEpKAHUS KUCIOpOAAa B BO3JyXe, IOJIydeHHE, COOUpaHUE,
pacro3HaBaHUE M M3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOJEHUE B3aMMOJICHCTBUSI BEIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MpEKpalleHus TOopeHus (mokapa), O3HAKOMJIECHHE C
oOpa3iiaMu OKCHJIOB M ONHCAaHWE WX CBOWCTB, MOJYYCHHUE, COOMpAHUE, pACNO3HABAHUC U M3yUCHUE
CBOMCTB BoJopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom wmeau (1) (Bo3moxkHO
WCIOJIb30BAHME BHUJCOMATEPHUATIOB), HAOMIOJCHHE OOpa3lloB BEIICCTB KOJUYECTBOM | MOJb,
Hcce0BaHUE 0COOCHHOCTEW pacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, TPUTOTOBJICHHUE
pacTBOPOB C OMPEACIIEHHON MacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C
MeTajjlaMu (HaTpueM U KaibliieM) (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHAJIOB), HMCCIEIOBAaHUE
00pa3loB HEOPraHUYECKHX BEIIECTB Pa3JIMUHBIX KJIACCOB, HAOMIOJIEHHEe W3MEHEHHUS OKpPaCKU
WHIMKAaTOPOB B pacTBOpax KUCJIOT U LIenodel, u3ydeHue B3aumojeiicTBus okcupa menu () c
pacTBOPOM CEpPHOM KHUCJOTHI, KHCJIOT C METaJIlaMd, peaKkIui HeUTpalu3aluu, MOoJTydYeHue
HEPaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHWE OJHOTO MeETajula JPYrUM M3 pacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHelme Kiacchl HeOPraHMUECKUX COSAMHEHUI.

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xuMudeckux 3eMeHToB J[.M. Menneneesa.
Crtpoenune atomoB. XuMu4deckas CB3b. OKHCIUTETFHOBOCCTAHOBUTEIIBHBIC PEAKITUN

[lepBbie MOMBITKK KIAcCU(PHUKAIIMA XUMHUUYECKHX JJIEMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIETOYHO3EMENbHBIC METaJUIbl, TaJIOTCHBI, MHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUJIBI M THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonuueckass cucrema xumudeckux sieMeHtoB J[.M. MeHnneneena.
Kopotkonepuoanast u jymaHonepuoaHas ¢popmsl [lepronndyeckoil cucTeMbl XUMUYECKUX IEMEHTOB
J.N. Menneneea. [lepuoapl u rpynmbl. @U3NYECKU CMBICT HOPSIAKOBOIO HOMEpa, HOMEPOB MepHUoa
U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710ueKk aToMOB TepBbIX 20 XuMHYecKuX 3aeMeHToB [lepuoaumueckoit cuctemsl J.M. Mennaeneena.
XapakTepucTUKa XUMHUYECKOTO 3JEMEHTa Mo ero mnojiokeHutro B Ilepuommueckoit cucreme [I.1.
Meunneneesa.

3aKOHOMEPHOCTH H3MEHEHUS paguyca aTOMOB XMMHUYECKHUX OJJIEMEHTOB, METaJUIMYECKHX H
HEMETAJTTNYECKUX CBOMCTB 0 TpyIIaM U Mepuoiam.

3nauenue [lepumonmyeckoro 3akoHa u Ilepuoguyeckoil cUCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BuTtusi Hayku W npaktuku. J.W. MenneneeB — yd€HbId M TpakIaHUH. XUMHYECKAACBSA3b.
KoBanenTHas (mmosisspHasi HHETIONAPHAs) CBSI3b.

DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX dJIEMEHTOB. MIoHHAas! CBS3b.

Crenenp okucineHus. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHCIeHUsS U
BoccTaHOBNeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

XuMHUYeCKUI IKCTIEPUMEHT:

M3y4eHHe 00paslioB BEUIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJCHCTBUE THIAPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT W LIEI0YEH, MPOBEICHUE OIBITOB, MWILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTENBHO -
BOCCTaHOBUTEJIHHBIX peakinii (ropeHne, peakliuy pa3ioKeHHs], COeTUHEHUS).

MeknpeaMeTHbIe CBS3H:

Peanuzamust MeXnpeaAMETHBIX CBSI3€M MPU M3YYEHUM XMMHUHU B 8 KJIACCE OCYILECTBIIAETCS 4epes
WCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHOHAYYHBIX TMOHSATHH, TaK W TIOHATHUH, SBISIOMIMXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO- HAYYHOIO LIUKIIA.

OO0mue ecTecCTBEeHHOHAYYHBIC MMOHSATHS: HAYYHBINH (aKT, TUIIOTE3a, TEOPUSI, 3aKOH, aHAIN3, CHHTE3,
KIacCU(pUKaIus, MePUOANYHOCT, HAOMIOIEHUE, SKCIIEPUMEHT, MOJISIMPOBAHKUE, H3MEPEHHE, MOJIEIb,
SIBJICHUE.
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@du3uKa: MaTepUsi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TONbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, DJICKTPHYCCKUN 3apsili, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, Tras,
(bu3nUecKre BEIIMYMHBI, SAUHUIBI K3MEPEHHSI, KOCMOC, IIJIaHEeThI, 3BE31b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, Tumpochepa, MHUHEpaNbl, TOPHBIC MOPOJIbI, IOJIE3HBIE HCKOTAEMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakuus

Ilepnognueckuit 3akoH. Ilepuonmueckas cucremMa xumudeckux dnemeHToB .M. Menneneesa.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEePUOJOB, KaJIUs, KaJIbIMS M HMX COCIAUHEHHH B COOTBETCTBUM C IIOJIOKEHHUEM OJJIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BemiecTBa: BUbI XUMUYECKON CBSA3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCST K Pa3jU4YHBIM KJaccaM HEOPraHWYECKUX COCTUHEHUN, TEeHEeTUYeCKas CBS3b
HEOPraHMYeCKUX BEIECTB.

Knaccudukanus XaMHUECKHX peakuil 1Mo pa3IUyHbIM TpU3HaKaMm (M0 YHUCIYy W COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (HEKTy, M0 M3MEHEHHIO CTETICHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB, TI0O 0OpAaTUMOCTH, M0 yYacCTHIO KaTalu3aTopa). DK30- U DHIAOTCPMUUYECKUE
peaKIfu, TePMOXUMUIECKIE YPABHCHHUS.

[TonsitTne o ckopoctn xumuyeckoil peakuuu. Ilonsatue 006 o00paTUMBIX M HEOOpPATHUMBIX
XUMUYECKUX peakiusx. [[IoHATHEe 0 TOMOTEHHBIX W T€TePOTCHHBIX peakuusx. [loHsTHE O Karamumse.
[lonatne o xumu4eckom paBHOBecuU. DakTOPbI, BAUAIOIINE HA CKOPOCTh XMMHUYECKOM PEakUUH U
MTOJIOKEHNE XUMMUYECKOTO PAaBHOBECHSI.

OKHCHAUTENBbHO-BOCCTAHOBUTENbHBIE  PEAaKIUH,  AJNEKTPOHHBIH  OajaHC  OKHCIUTENHHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTABICHHE YPABHEHUW OKHUCIHUTEIBHO- BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOJUTHUECKON AUCCOMALIUN. DIIEKTPOJIUTHI U HEINEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IMCCOLMAalU BEIIECTB C Pa3IMUYHBIMU BUAAMHU XUMHYECKOU CBsA3H. CTENEHb AUCCOLMALINH.
CunbHbIe U cllabble AIIEKTPOJIUTHI.

Peakuun wuoHHOro oOMeHa. YCNOBHUS MPOTEKAHUA pEaKUUd HOHHOrO OOMEHa, IOJIHbIE U
COKpall€HHbIE HOHHBbIE ypaBHEHHUs peakuunid. CBOWCTBAa KHUCJIOT, OCHOBAHMM M COJIEM B CBETE
Ipe/ICTaBIeHU 00 >NEKTPOIUTHYECKOl nuccounanuu. KauectBennsle peakuuu Ha HoHbl. [lonstue o
TUJIPOJIU3E COJICH.

XUMHUYEeCKHUI IKCTIEPUMEHT:

03HAKOMJIEHHUE C MOJEIISIMU KPUCTAIIMYECKUX PEIIETOK HEOPTAaHUUYECKUX BEUIECTB — METAJUIOB U
HeMeTaisioB (TpaduTa U anMasa), CJIOKHBIX BEIIECTB (XJIOpHIAa HATPHs), UCCIEA0BaHNE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW peakIUu OT BO3ACUCTBUSA pa3NUYHBIX (aKTOPOB, HCCIECIOBAHUE
3JEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, IpoOLEcCa IUCCOLUMALMU KHUCJIOT, IIEJIOYEed U CoJel
(BO3MOKHO HCIIOJIH30BAHKME BHJICO MATEPUANIOB), IPOBEJICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPU3HAKI
MPOTEKAHUS PeaKuii HOHHOTO oOMeHa (oOpa3oBaHUE OcajKa, BbIJCICHUE ra3a, 00pa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOMIUX TMPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIMil (TopeHue,
peaKkuuu pasoKEeHUs, COEAUHEHUs), paclHo3HABAHUE HEOPraHWYECKUX BEIIECTB C MOMOILBIO
KaueCTBEHHBIX PEAKIIMI HAa NOHBI, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4.

Hewmeranmnel 1 ux coenuHEeHUs

OOmas xapaktepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBbIE CTEHEHH
okucnenusa. CTpoeHne M (U3HUECKHE CBOWCTBA MPOCTBIX BEIIECTB — TaJOreHOB. XHMHUYECKHE
CBONMCTBa Ha mpuMepe XJiopa (B3aMMOJCHCTBHE C MeETaUIaMH, HEMETAIaMH, IIEI0YaMH).
XnopoBojopoa. ConsiHas KUCIOTa, XUMUYECKHUE CBOICTBA, MOJydeHHE, NpumeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OPTraHU3M uesoBeKa. BaskHelre XIopuasl U UX HaX0XKACHUE B IPUPO/IE.

O6mass  xapaktepuctuka dneMeHTOB  VIA-rpynmbel.  OCOOEHHOCTHM  CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (QHU3UYECKHe CBONCTBA MPOCTHIX BEMIECTB —
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KHCJIOPOAa U Cepbl. AJIOTPOITHBIE MOJTU(PHUKAIIMKA KUCIOPOAA U cepbl. XUMUYECKUE CBOWCTBA CEPHI.
CepoBoniopos, crpoeHue, pusnyeckne U XUMHU4Yeckue cBOMCTBA. OKCHIBI Cephl KaK MpEACTaBUTEIH
KACIOTHBIX OKcuaoB. CepHas KucioTa, (GHU3HMUECKHE M XUMHUYECKHE CBOWCTBa (00mIpe Kak
NpEJCTaBUTENS KJacca KHUCIOT W crneuupuieckne). XUMHUECKHE PEaKIMH, JIeXKAllhie B OCHOBE
IIPOMBIIIJIEHHOTO CIIOCO0a MOJIy4eHUsl CepHON KUCIO0Thl. [Ipumenenue cepHoit kuciaoTel. Conu cepHOi
KHCJIOTHI, KAUEeCTBEHHAsl peakuusi Ha cynb(ar-uoH. Haxoxaenue cepbl u €€ CoelMHEHUN B TPUpPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAromeld Cpeapl COSAMHEHHUSMH Cepbl (KHCIOTHBIE —JOXK/IH,
3arps3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI ero mpemoTBpamieHus. OOmas xXapakTepUCTHKA
aneMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIEHUS. A30T,
pacnpocTpaHeHue B NMpupoje, pusndeckrue U XuMuyeckue cBoiictBa. KpyroBopor azorta B npupoje.
AmMmuak, ero (pusnyeckre U XUMUYECKHE CBOWMCTBA, MOydeHHe U npuMeHeHue. Com aMMOHUS, UX
¢u3nveckue M XUMHUYECKHE CBOWCTBa, NMpuMeHeHHe. KadecTBeHHas peakiusi Ha MOHBI aMMOHHUS.
A30THas KucjoTa, e€ nojaydyeHue, Gu3nueckue U XUMHYECKUe CBOMCTBA (00IIMe KaK MpPEeICTaBUTENs
Kjlacca KHUCIOT U crneunduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUSI B KauecTBE
MUHEpaJIbHBIX ya00peHuil. XUMHUecKoe 3arpsi3HEHHE OKpPY)Kaolled cpellbl COCTUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3[Ayxa, IMOYBBI M BOJOEMOB). Docdop, amIOTPONHbIE
Moaupukamuu gochopa, pusnueckue u xumudeckue cpoiictBa. Oxcup dochopa (V) u pochopnas
KHUCII0Ta, (U3NYECKHEe U XUMUYECKHE CBOMCTBA, mosiydyeHue. Vcnonb3zoBanue (ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

O6mras xapaktepuctuka meMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE
CTETNIEHH OKHUCJICHMs. YTJEepoJ, auIOTpOoNHble MOIu(UKALKK, PpacHpoCTpaHEHHWE B MPUPOJIE,
¢usznueckue M XuUMHUYeckue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepoma B mpupone. OKCHabl
yriaepona, ux (GU3NYeCKne W XMMUYECKHE CBOWCTBA, ACHCTBUE HA KUBBIC OPTaHU3MBI, TIOJyICHUE U
MPUMEHEHHE. ODKOJIOTHYECKHE TpoOIeMBbl, CBsi3aHHbIE C oOkcuaoMm yriaepoga (1V), rumotesa
rJ100aTBPHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIM APQeKkT. YroipHas KUCIOTa U €€ COJH, HX
¢busznueckue M XUMHYECKHME CBOWCTBA, MOJydYeHHEe M TpuMeHeHue. KaudecTBeHHass peakuus Ha
KapOoHaT- MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBaX KaK O COCTUHEHHSX yriepoja (MeTaH,
9TaH, OJTWUJIEH, AaleTUJIeH, OJTaHOJ, TIJIMIEPUH, YKCcycHass Kkuciota). [IpupoaHble HUCTOYHUKU
YTJIEBOJIOPOJIOB (YTroJib, IPUPOAHBIA Ta3, He(PTh), MPOIYKTHI MX MepepaboTku (OEH3HMH), UX POJIb B
ObITy M MpOMBINUICHHOCTH. [loHsTHE O OHONOTHYECKHM BaXKHBIX BEIECTBAX: JKHpax, Oeikax,
VIIeBOJAaX — M HMX pOJIM B IKU3HU 4YelIOBeKa. MarepuallbHOE €JUHCTBO OPraHu4ecKuX M
HEOPraHNMYECKUX COCIUHEHHI.

Kpemuuii, ero ¢gusnueckue u XUMHYECKUE CBOMCTBA, MoJiydyeHHe W npumeHeHue. CoeauHEeHUs
KkpeMHHs B mipupoae. OOmue mpeacraBieHuss o6 okcuue kpeMuus (1V) m KpeMHHEBOHM KHCIOTE.
CunukaThl, UX UCHOJIb30BAaHUE B OBITY, B MPOMBIIIICHHOCTH. BaxkHeilne CTpouTelbHbIe MaTepHalb:
KepaMHuKa, CTEKJO, ILIeMeHT, OeToH, kene300eToH. [IpoOnembl 0e30MacHOTO HCHOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM HKU3HU.

XUMHUYEeCKHUI IKCTIEPUMEHT:

W3y4YeHHe O0O0paslloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHOM KHUCIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJEHUE MPHU3HAKOB WX MPOTEKaHUS, OIBITHI,
oTpaxaromue (U3NYECKUE U XHMUYECKUE CBONCTBA TaJOr€HOB M HUX COCAMHEHHUH (BO3MOXKHO
UCIOJb30BAHME BHJICOMATEPUAIOB), O3HAKOMJIEHHE ¢ oOpa3laMu XJOPHIOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpasmamMu cepbl H €€ COeAMHEHMSAMH (BO3MOXXKHO  HCHOJIb30BaHHUE
BUJEOMATepHalioB),  HaOmIofeHHWEe  mpolecca  oOyrIMBaHMsS ~ caxapa  HOJ  JeicTBHEM
KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTHI, M3y4eHHE XUMHUECKHUX CBOWCTB pa30aBIEHHOM CEpHOii
KHCJIOTHI, TPOBEJICHHE KAadeCTBEHHOW peakUuu Ha Ccylb(par-uoH U HaOMIoleHHe MpHu3Haka eé
NPOTEKaHMsl, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBONCTBaAMM a30Ta, Qochopa M HUX COEAMHEHHH
(BO3MOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), OOpaszliaMu a30THBIX U (ocOpHBIX yroOpeHuH,
noJiydeHue, coOupanue, pacro3HaBaHle M M3ydeHHE CBOMCTB aMMHaka, MPOBEACHUE KauyeCTBEHHBIX
peakuuii Ha HOH aMMOHHMA U (pocdaT-uOH U HU3ydyeHHE NMPU3HAKOB MX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHAJIOB),
U3yueHHe MojeNel KPUCTAUIMYECKUX pPelEToK anMasa, rpadura, ¢yniepeHa, 03HAKOMIICHHE C
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IPOIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM H  YCTPOMCTBOM
NPOTHBOras3a, IOJydeHHe, coOMpaHue, paclo3HaBaHWE W HU3YyYCHHE CBOMCTB YTJICKHCIOTO Tasa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMii Ha KapOOHAT W CHJIMKAT-HOHBI M W3YYCHHUE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C  MPOAYKIMEH  CHUJIMKATHOM  MPOMBIILICHHOCTH, pEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «BaxkHelnme HeMeTauibl U UX COSTUHEHUSD.

MeTtanibl U X COeMHEHUS

OO0mmasi xapakTepuCTUKa XUMHUUYECKHX 3JIEMEHTOB — META/UIOB Ha OCHOBAaHUHU WX IOJOXKECHUS B
[Tepuoanueckoit cucreme xumuueckux 3meMenToB [[.M. MenneneeBa u crpoenust aromoB. CTpoeHue
METaJUIOB. MeTalTn4yecKasi CBsI3b M META/NIMUECKasi KPUCTAINIMYECKAsl PeIéTKa. DIEKTPOXUMHUECKHMA
psAa HanpsbKeHUH MetauioB. Pusznyeckue M XMMUYECKHE CBOMCTBAa MeramioB. OOmue crnocoOsbl
MOJTy4eHUs] MeTaJIoB. [loHITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3HH.
CrmnaBel (cTanb, YyryH, JIOPIIOMUHHMM, OpOH3a) U MX NPUMEHEHHE B OBITY W MPOMBIIIJIEHHOCTH.
[[lerounble MeTayipl: ToJokKeHWE B I[lepmogmyeckoil cucreMe XuMHYeckux snemeHtoB J[U.
MemnpeneeBa, CTpO€HHUE UX aTOMOB, HAXOX/IEHHE B TIPUPO/IE.

dusnyeckue U XMMHUUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCHUIbI U THUAPOKCHUIIBI
HaTpus U Kanus. [[pumMeHeHne menoYHbpIX METaUIOB U UX COCTMHEHHM.

[[leouyHO3EMENBHBIE METAUIBl MAarHuid W KajdblMi: moJioxkeHue B Ilepuomumueckoil cucreme
xumuueckux osnemeHtoB .M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKJICHUE B MPHUPOIE.
dusndeckrue U XUMHUYECKHUE CBOMCTBA MarHus W KaibIus. BaxHeimue coequHeHUsT Kaabius (OKCHUI,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHnil: nosnoxxenne B [leproanueckoit cucreMe xuMudeckux smemeHToB [[.M. Menneneena,
CTPOCHHE aToMa, HaxOoXJAeHHue B mpupoae. DuU3MYECKHEe W XUMHYECKHE CBOWCTBA AITFOMUHMS.
AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: monoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB JI.MI. Menneneena,
CTPOCHHME aToOMa, HAXOXJEeHHE B mpupoae. Pusnueckue U XMMUYECKHE CBOMCTBa *kene3a. OKCupl,
ruapokcuabl u conu skenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyYCHHE.

XUMUYEeCKHUI IKCTIEPUMEHT:

O3HaKOMJIEHHE C O00pa3llaMH METaJUIOB U CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBAMH, H3y4YCHHE
pe3ynbTaTOB KOPPO3HHM METAJIOB (BO3MOYKHO HCIIOJh30BAHUE BHJICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUSI OKCHUJIA KAJIbLIMA U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IpolLlecca TOPEHHs jKele3a B KHUCIOPoAe (BO3MOMXKHO
WCIOJIb30BAHME BHJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX pPEaKIUil Ha HOHBI
(MarHus, Kauplys, aTlOMUHUS, ITUHKa, kene3a (11) u xenesza (1), mequ (I1), HaGnroaeHMe U onMcaHne
MIPOLIECCOB OKpAlIMBaHUS IUIAMEHM MOHAMM HATpHsl, KaJusi U KaJdbLus (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCIIENOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA ANIOMHHMS U TUIPOKCHIA
LIMHKA, pELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelne MeTallyibl U UX COEIMHEHUSD.

XUMHS ¥ OKpYKarolias cpeia

BemectBa u maTepuaibl B IOBCEAHEBHOM KU3HU UeloBeKa. be3onacHoe uCnob30BaHUE BEIIECTB
Y XUMHUYECKUX peakiuil B ObITy. [lepBasi moMolis Ipu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMUYEeCKOe 3arps3HEHHE OKpYKawlleld cpenbl (mpeaenbHas AOMyCTUMas KOHILIEHTPALUS
BemecTB (nanee — [1JIK). Ponb XxuMuu B pemieHuu 3K0I0THYECKUX MPOOIIeM.

XUMHUYEeCKHUI IKCTIEPUMEHT:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

MexnpeamerHblie CBA3U

Peanuzaius MeXnpeaMeTHbIX CBS3€H MPU U3YYEHUHU XUMHH B 9 Kiacce OCYLIECTBISIETCA 4epe3
UCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHSATHH, TaK U TIOHATUH, SBISIOUIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO- HAYUYHOTO LIUKIIA.

OO1ue ecTecTBEeHHO-HAYYHbIE TOHSTHSA: HAy4yHBIH (DakT, THMOTE3a, 3aKOH, TEOpHUs, aHaIu3,
CUHTE3, Kjaccuukaiys, nepuoauyHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOACTUPOBAaHUE, H3MEPEHNE,
MOJENb, SIBJICHHUE, TApHUKOBBIHN 3(h(PEKT, TEXHOTOTHsI, MaTEPHAIIBI.

du3nka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, DIEKTPUUECKUN 3apsiji, MPOBOJHUKH, MOIYNPOBOTHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, Ta3, pPacTBOpP, PaCTBOPUMOCTb,
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KpucCTallIn4eCKas peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IeCKI/Ie BCJIMYHHBI, CAWMHUIBI H3MCPCHUS, KOCMHUUYCCKOC
HPOCTPAHCTBO, IUTAHETHI, 3BE3/161, CoIHIIE.

buonorusi: ¢gortocuHTe3, IpIXaHue, Owocdepa, OSKOCHCTEMa, MHHEPAIbHbIC YIOOpEHHS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE HOPOABI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

10 KJIACC

XHUMHUYECKUE PEAKIIMU B PACTBOPAX

Teopus MEeKTPONIUTUYECKON TUCCOIMALIUU. DIIEKTPOJIUTH U HEIJIEKTPOIUTHI. KaTHOHbI, aHUOHBI.
MexaHu3M IUCCOLMALUU BEIIECTB C PA3IMUYHBIMU BUAAMH XUMHYECKOU CBsi3H. CTENEHb AUCCOIMALIHH.
CusnbHbIe U c1a0bIe JIEKTPOJIUTHI.

Peakiun woHHOrO OOMEHA. YCNOBUSA MNPOTEKAHWS pEaKIMii WOHHOrO OOMEHa, TOJIHBIE U
COKpall€HHbIE HOHHBIE ypaBHEHHs peakuuil. CBoilcTBa KHUCIOT, OCHOBaHHWIl cojel B cBeTe
MPEACTABICHUIN 00 2JEKTPOJIUTUUECKON Arcconnanuu. KauecTBeHHbIe peakiinu Ha HoHbL. [loHsTHE O
TUAPOIIU3E COJIEH.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIC  PEAKIIUH,  DJIGKTPOHHBIM  OaJlaHC  OKHUCIIHUTENILHO-
BOCCTAaHOBUTENBbHON peakiuu. COCTaBlIieHHE YpaBHEHUW OKHCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

HeMeTasibl M UX cOeTMHEHUS

OO6mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTENEHU
okucnenus. CTpoeHHe W (PU3NUECKHE CBOWCTBA TMPOCTHIX BEIIECTB — TAJIOTE€HOB. XHUMHYECKHE
CBOMCTBa Ha mpuMepe xJjopa (B3aUMOJCIHCTBHME C MeTallaMH, HEMeTallaMH, IIeJI0YaMH).
XnopoBogopoa. CoJisiHasg KHUCIOTa, XUMHYECKHE CBOWCTBA, IMOJy4eHUE, NMpUMEHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPO/IA Ha OPraHM3M 4YeoBeKa. BaxkHelne XIopuasl U UX HaX0KACHUE B IPUPOJIE.

O6mras xapaktepuctuka eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIE
CTETIEHHU OKHUCIIEHUS. AJUIOTPOINHBIE MOIU(MUKALIUYA KUCIOPOJIa U Cepbl. XUMUYECKHE CBOICTBA CEphI.
CepoBosiopoa, cTpoeHue, pU3NUYECKHEe U XUMUYecKHe CBOMCTBA. OKCHUIBI cepbl KakK MpPeaCTaBUTETN
KUCIOTHBIX OKcuaoB. CepHast KuciaoTa, (QU3MUECKHEe M XHMHUYECKHE CBOHcTBa (oOmme Kak
MpEJICTaBUTENsl KJlacca KUCIOT W crhenuduueckue). XUMHUECKHUE pPEaKIMH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOIydeHus cepHoi KuciaoTel. [Ipumenenue cepHoit kuciaoTel. Conu cepHO
KHCJIOTBI, KaUeCTBEHHAsl peakius Ha cyabpar-uoH. HaxoxaeHnue cepbl U €€ COeTUHEHUIN B MPHUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpYXKAalollel Cpelapl COCAUHEHUSMHU cepbl (KUCIOTHBIE —HOXKIH,
3arpsi3HEeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MPeI0TBPAILCHUSI.

OObmas xapaktepuctuka sneMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
CTENeHU OKHCIEeHHsS. A30T, paclpocTpaHeHHe B Mpupoie, (PpU3MUecKre U XUMHUYECKHE CBONCTBA.
KpyrosopoT azora B mpupojae. AMMUak, ero ¢u3ndeckue U XMUMHYECKHE CBOWCTBA, MOJIydeHHE WU
npuMmeHenne. Cosin aMMOHUS, UX (PU3MYECKHe U XMMHUYECKHE CBOICTBA, mpuMeHeHne. KauecTBeHHas
peaxiusi Ha HOHbl aMMOHHUS. A30THas KHCIIOTa, €€ MoJiydeHue, PU3ndeckue U XUMUUYECKUEe CBOMCTBA
(oOmMe Kak MpeacTaBUTENs Kilacca KUCIOT U cneuuduueckue). Vcnosib30BaHne HUTPATOB U COJIEH
aMMOHHMSI B Ka4eCTBE MHHEPAIbHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHUE OKpYKaIolel Ccpessl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arps3HEHHE BO31yXa, MOYBbl U BOoJ0EéMOB). Docdop,
annoTponHbie Moaudukanuu docdopa, puznueckue nxumudeckue cporictsa. Oxcua docdopa (V) u
dbocdopHas kucnora, puNUEecKre U XUMUUYECKUE CBONCTBA, MoiyuyeHue. Mcnons3oBanue docdaTtoB B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

Ob6mas xapaktepuctuka sneMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,XapaKTepHbIE
CTETNIEHH OKHUCJCHHs. YTIEpoJ, auIOTpOmHble MOIU(UKALUK, PacHpoCTpaHEHHWE B MPUPOJIE,
¢dbusznueckue W XUMHYECKHe cBoicTBa. Azacopbuusa. KpyroBopor yraepoma B mpupojae. OKCHABI
yriaepojaa, ux (U3MUecKue U XMMHUYECKHE CBOWMCTBA, NEHCTBUE HA JKUBBIE OPraHU3MBI, MOJyYEHUE U
MpUMEHEeHHe. OJKOJIOTMYeCKHe NpoOJeMbl, CBs3aHHbIE ¢ OkcuaoMm yriaepoga (IV), rumoresa
rJI00aTBbHOTO TOTEIICHUS KJIMMaTa, MapHUKOBBIA JIPQeKT. YroimpHas KHCIOTa W €€ COJH, HX
¢uznueckue W XUMHYECKHME CBOWCTBA, IMOJy4YeHHE M TpHMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT- MOHBL. Vcmonb3oBaHue KapOOHATOB B OBITY, MEAWMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HCTBE.
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[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUAX yriepoja (MeTaH,
9TaH, OTWJICH, alleTUJICH, JTaHOJ, TJULEPUH, YKCycHas Kuciota). Ilpupoanble HCTOUYHUKH
yIJI€BOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, HE(TH), MPOAYKTH MXIepepadOTKu (OCH3HMH), UX POJb B
OBITY U MPOMBITIIIEHHOCTH. [IOHATHE 0 OMOJIOTMYECKUBAKHBIX BEIIECTBAX: KUPAX, OCIKaX, YTIeBOAaxX
— W UX pOJM B KU3HMU 4YeloBeKa. MaTepHallbHOE €IWHCTBO OPraHUYECKUX M HEOPraHWYECKUX
COEIMHEHU.

Kpemnuuii, ero ¢pusmueckue m XuMHUYECKUE CBOWCTBA, MOJIyueHHEe U npumeHeHue. CoelnHEeHHs
KpemHus B mpupozae. OOmme mpexacraBieHuss o0 okcuae kpemuust (1V) m KpeMHHEBOW KHCIIOTE.
Cunukarsl, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHel1ne cTpoUTeIbHbIE MaTePUAIIbL:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpoOmeMbl 0€30MacHOTO HWCIOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM KU3HHU.

MeTa/u1bl M UX COEIMHEHUS

OO6mast xapakTepuCTUKa XUMHUUYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAaHUHW WX IOJOKECHUS B
[Tepuoanueckoit cucreme xumuyeckux 3meMenToB [[.M. MenneneeBa u ctpoenust aromoB. CTpoeHue
METaJUIOB. MeTalTnyecKasi CBsi3b M METaUIMUECKasi KpUCTAJUTHYECKas: PEIIETKA. DIEKTPOXUMUYECKUN
psAa HanpsbKeHUH MetauioB. Pusznyeckue W XMMHUYECKHE CBOMCTBa MeramuioB. OOmue crnocoOsbl
MOJTy4eHUs] MeTaJIOB. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTH UX OT KOPPO3HH.
CrmnaBel (cTanb, YyryH, MIOPATIOMHHHM, OpOH3a) M UX NPUMEHEHHE B ObITY U MPOMBIIUIEHHOCTH.
[Ilenounble Metaymipl: TojokeHue B Ilepuomuyeckoil cucreMe XuMH4eckux snemeHtoB J[U.
MenneneeBa, CTpO€HHUE WX aTOMOB, HaXOXK/IEHHE B TIPUPO/IE.

dusnyeckue U XMMHUYECKHE CBOWCTBA (Ha mpumMepe HaTpus U Kanus). OKCHUIBI U THAPOKCHIBI
HaTpus U Kanus. [[puMeHeHne menoyHbIX METaIOB U UX COCTMHECHHIA.

[[lerouHO3eMENBHBIE METAJUIBI MAarHUid W KajblMil: moJiokeHue B [lepuomumueckoil cucreme
xuMuueckux osnemeHtoB JI.M. MeHneneeBa, CTpO€HHME HX aTOMOB, HaXOXKJICHHEB MPUPOJE.
dusndeckrue U XMMHUYECKUE CBOMCTBA MarHus W Kajbllusa. BakHelme coequHeHns Kaabius (OKCHUI,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

AmomuHnil: nonoxxkenue B [lepronnueckoit cucreme xumuueckux saeMenToB .M. Menaeneesa,
CTPOCHHME aToMa, HaxoxaeHue B npupone. dusnyeckue M XUMHUYECKHE CBOMCTBA AIFOMUHUS.
AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nmonoxenue B Ilepuomnueckoit cucreme xumudeckux anemeHtoB .M. Menneneena,
CTPOEHHME aToOMa, HaXOXJeHHe B npupoae. dPusnuecknue U XMMUYECKHUE CBOMCTBA xkene3a. OKCupl,
ruapokcuabl ¥ conu xenesa (1) u xxenesa (111),ux cocras, cBoWicTBa U MOTyYCHHE.

XUMHUYEeCKHUI IKCTIEPUMEHT:

O03HAKOMJICHHE C 00pa3llaMyd METauIOB M CIUIaBOB, MX (PU3UYECKUMHU CBOWCTBAMHU, H3YUYCHHE
pe3yNbTaTOB KOPPO3MHM METANIOB (BO3MOXHO HCIOJIb30BAaHUE BHAEOMATEPUAIOB), O0COOEHHOCTEN
B3aUMO/ICHCTBUS OKCHUJIA KAJIbLIMA U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IpolEcca TOPEeHHs Keje3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BAHME BHJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX pPEaKIUil Ha HOHBI
(Marsus, KaJblus, aTlOMAHUS, IMHKA, xkene3a (11) u xenesa (111), mequ (I1), Habmogenue u onucanue
MIPOLIECCOB OKpAaIlIMBaHUS TUIAMEHH MOHAMU HATpUs, Kalus U KaJbIHs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCIEeIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA ANIOMHHMS U TUIPOKCHA
LIMHKA, pEelIEHUE FKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelllne MeTajljibl U UX COETMHEHUSD.

Ilepuonnueckuit 3akoH. llepuomnueckas cucrema xumuueckux snemeHtoB .M. MeHnneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOAOB, Kalus, KajdblUsi U HMX COECIUHEHUWB COOTBETCTBUU C TMOJOKEHHEM D3JIEMEHTOB B
[lepuoanueckoil cucremMe U CTPOEHUEM UXaTOMOB.

OKHUCHAUTENFHO-BOCCTAHOBUTENFHBIE ~ PEAKIUH,  JJEKTPOHHBIA  OalaHC  OKHCIUTENHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YpPAaBHEHUM OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIIEKTPOHHOTO OanaHca.

I'eneTnueckas CBsSI3b MEXKIy KJIaCCAaMH HEOPraHUYECKUX COEAUHEHUH.

XUMHYECKHH IKCIICPUMEHT:

KaueCTBEHHOE OIpeNelIeHHe COJepKaHUsl KHUCIOpoJa B BO3AyXe, MOJYy4YEeHHE, COOHMpaHue,
pacrmo3HaBaHHe M U3yYeHUE CBOMCTB KHUCIOPOJ]a, HAOMIOAEHHE OOpaslloB BEMIECTB KOJIUMYECTBOM |

MOJIb, HCCJ'ICI[OB&HHCOCO6CHHOCT€IZ PacTBOpPCHUA BCHIECTB C paBHH‘lHOf/'I pPacTBOPpUMOCTELIO,
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IIPUTOTOBJIEHUE

BHJIEOMATEPHUAJIOB),

pacTBOpPOB
B3aUMOJE€HCTBUEBO AbI

C ONpEeAcNEHHOM MAacCOBOM  J0JIeH

C MeTajuylaMu (HaTpueM U  KaJIbLIUEM)

(BO3MOXHO
UCCIICIOBaHNE OOpa3l0OB HEOPraHWYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB,

pacTBOPEHHOIO  BEILIECTBA,
UCIOJIb30BaHKE

HAOIIOJICHNE W3MCHEHHUS OKpPAaCKd WHJIWKATOPOB B PACTBOPAaX KHUCIOT W IIEJIOYeH, H3ydeHUe
B3auMoeiicTBus okcuna meau (1) ¢ pactBopoM cepHOIl KMCIOTHI, KUCIOT C METAJJIaMH, PEaKIUi
HEUTpaIu3aluy, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHHUM, BBHITECHEHHE OJIHOTO METajlla JAPYrUM W3
pacTBOpa CoJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenne Ki1acchl HEOPraHUYECKUX

COEIUHEHUI.

TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

HaumenoBanue | Kouau Conepxanue o0yyeHust OcHOBHBIE BHIBI
pa3aesioB M TEM [4acOB IeATeILHOCTH
y4eOHOro o0yuarommxcst
npeamera
Pasznes 1. IlepBoHayaibHble XMMUYECKHE TOHATHS

XMus — BaykHas
bOJIacTh
ECTECTBO3HAHMS U
TPaKTUYECKOMN
EeITEILHOCTH
HeJI0BEKA

[Ipenmer xumuu. Poibp XUMUU B JKH3HU
HenoBeKa. XUMUA B cucTteMe Hayk. Tena
1 BemectBa. Du3nMyecKUe CBOMCTBA
BEIIECTB. ArperaTtHoe COCTOSTHHE
gerecTB. [loHSATHE O METOJaxX MO3HAHUS
B XuUMUHM. UHCTBIE BeEIeCTBA U CMECH.

Crioco6b1 pazneneHus cMecei.
XUMUYECKHI JKCITEPUMEHT:
IlemoHCTpanuu: 3HaKOMCTBO C

KUMUYECKOW TIOCYIOM, C MpaBUJIaMHU
pabOTBIl B JA0OpaTOpUM W TpUEMaAMU
bOparmeHus c 1a00paTOPHBIM
bOopynoBanueM. PU3NYECKHE CBOMCTBA
DOpa3lOB HEOPraHMYECKHX BEIICCTB —
MeTauioB ¥ HemetawioB. CrocoOsbl
pazieneHus cmecedd  (puibTpoBaHme,
BBIIIAPUBAHUE, JMCTUILISIIHS,
kpomaTorpadus). JlaGopaTopHbie
DIBITBI:  V3ydyeHWe W ONUCaHHE
(huzmaecknx CBOMCTB 00pa31oB
HEOpPraHMYEeCKNX BeliecTB. 3ydyeHue
CTIOCOOOB  pa3zgeneHus  cMmecedl (¢
ToMomIpl0  Maraumra). IIpakTudeckue
pabotel: Ne 1. IlpaBuna pabGoTel B
1abopaTopur W NPUEMBI OOpaIlIeHHUs C
mabopaTopHbiM oOopymoBaHueM. Ne 2.
PasneneHue cmeceidr (Ha  mpuMmepe
DYUCTKHU TIOBAPEHHOMN COIIH)

PackpbiBaTh cMbICT
M3y4aeMbIX MMOHITHUH.
PackpriBaTh poJib XUMUHU B
TPUPOJE U KU3HU YEJIOBEKA, €€
CBA3b C IPYTMMH HayKaMH.
Pasznnuath yncThie BellecTBa U
CMECH; OJTHOPOJHBIE U
HEOJIHOPOHBIE CMECH.
Paznuuate pusnueckue u
XUMHWYECKUE SBIICHUS.
CrenoBaTh aropuTMaM
WCII0JIb30BAHUS
HKCIIEPUMEHTAIbHBIX METOOB
— HaOJIrOIeHNA U
skcnepuMenTa. Habmonare u
ONMCBIBATH OOBEKTHI IPU
IIPOBEJICHUH IEMOHCTPALUi U
71a00paTOPHBIX OIBITOB 10
U3YyUYEHHIO (PU3HUECKUX
CBOICTB BeIIECTB, CIIOCOOOB
pa3fesieHus: CMECEi BEILECTB.
ITpoBOIUTH XMMUYECKUI
HKCIEPUMEHT IIPU Pa3JeIICHUN
cMmecell (Ha npuMepe OYUCTKH
IIOBAPEHHOI COJIN) B X0O/€
npakTH4eckoi paboTsr No 2.
CrnenoBatp npaBuiIaM
MI0JI30BAHMSI XMMHYECKON
HOCYJI0M 1 1ab0paTOPHBIM
00opyI0BaHUEM, a TAKXKe
npaBuiIaM oOpaleHus ¢
XUMHUYECKUMU BELIECTBAMU B
COOTBETCTBUU C MHCTPYKLIUEN
IIPY BBITIOJIHEHU U
npakTuyeckoit padotsl Ne 1.
BeicTpauBath pa3BEpHYTBIE
[IMCbMEHHBIE U YCTHBIE OTBETHI
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C Onopoi Ha UH(POPMAIIUIO U3
yueOHHMKa U CIPAaBOYHbBIX
MaTepUajIoB, FPaMOTHO
UCIIOJIb30BATh U3yYEHHBIN
MOHATUMHBIN alapar Kypca

XUMHH
BemecrtBa u 15 | Atombl u Monekyasl. Xumuueckue |OnpenensiTh IIPU3HAKU
XUMHYECKUE aneMeHTbl. CHUMBOJIBI  XMMHUYECKUX | XUMUYECKHX peakuui,
peakuuu aneMeHTOB. IIpocTele M CIOXHBIE | YCIIOBUS UX  IPOTEKaHUS.
BEIIIECTBA. ATtoMHO-MoOJeKyIsipHOe | OOBACHITH CYIIHOCTh
YYEHHE. XuMudeckas dopmyrna. | pU3MUECKUX M XUMHUYECKHX
BanenTHOCTh  aTOMOB ~ XMMMYECKHUX | SIBIEHHUH C TOYKH 3pEHUS
3JIEMEHTOB. 3aKoH MOCTOSIHCTBA | aTOMHO-MOJIEKYJISIPHOTO
cocraBa  BemecTB.  OTHocuTenbHas | yueHus. Kiaccuduuuponatsb
aTOMHas Mmacca. OTHOcuTENbHASA | XUMUYECKUE peakuuu (1o
MOJIeKyJsipHasi Macca. MaccoBasi J10Jisl | UnCITy u COCTaBy
XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU. | pearupyromux u
Konuuectso BEIIlECTBA. Moutb. | 0Opa3yrommxcss  BEIIECTB).
MonspHuas macca. B3anmocss3e | CocTaBisiTh bopmyIbl
KOJIMYECTBA, Macchl u yycia | OMHApHBIX  BEIIECTB IO
CTPYKTYpPHBIX  €IWHMI]  BEIIECTBA. | BAIGHTHOCTU U OMPEIENSThH
Pacuérel mo QopmynaM XUMHUYECKHX | BAJIGHTHOCTh MO (QopMyrnaMm
COEIUHEHU. dusuueckue U | BEIIECTB. PaccraBiaTe
XUMHYECKHUE SIBIEHUS. XUMHUYecKas | Kod(pPUIIHMEHTbI B
peakuuss u €€ TPU3HAKU. 3aKOH | ypaBHEHMSIX XUMHYECKUX
COXpaHEHUS Macchl BemiecTB. | peakuii.  Habmomate
XUMHYECKue ypaBHEHUS. | OMKMCHIBAaTh  OOBEKTHl  IpU

Knaccudukanus XUMUYECKUX PEaKIIHiA
(coenuHeHMs, pa3oKEHUs, 3aMEIICHHUS,
oOMmeHa). XHWMHUYECKHH DKCIIEPUMEHT:
HemoncTpanuu: du3nyeckue CBOMCTBA
00pa310B HEOPraHWYEeCKUX BELIECTB —

METAIJIOB W HEMCETAIJIOB. O6pa3ur,1
BCIIECCTB KOJIMYECTBOM 1 MOJIb.
dusznueckue SABJICHUA (HJIaBJICHI/Ie

BOCKa, TassHUE JIbJ1a, PACTUPAHUE caxapa
B CTYNKE, KUIEHUE U KOHJECHCALUs
BOJIbl). XUMHUUYECKUE sBIIEHUS (TOpEeHUE
CBEYH, MPOKaJINBaHUE MEeJTHOMI
IIPOBOJIOKH, B3aUMOJIEUCTBUE COAbI UIH
Mena c COJISTHOM KHUCIIOTOM).
Habmronenne mpu3HAKOB MPOTEKAHUS

XUMUYECKUX peakuuid (pasyioKeHue
caxapa, B3aMOJIENCTBHUE CEepHOM
KHCJIOTBI c XJIOpUIOM Oapus,

HOJydeHUE U Pa3JIoKEHHE THIPOKCHIA
Meau ) pH HarpeBaHuy,
B3aMMOJICICTBHE XKele3a C PacTBOPOM
coJu Mequ (1. OnbITHI,
WITIOCTPUPYIOIIME 3aKOH COXpPaHEHUs
MaccChl. JlaGopaTopHble OTIBITHI:

MPOBEJICHUN  JEMOHCTpalU
U Ja0OpaTOPHBIX  OIBITOB.
[IpoBOAWTH BBIYUCIICHUS 10

dbopmynam XUMHYECKUX
COCIMHEHUN U YpaBHEHUAM
XUMHYECKUX peaxiuii.
[TpumeHsTH €CTECTBEHHO-

Hay4Hbl€ METO/bl IO3HAHUS
(B TOM umcie HaONIOACHHE,
MOJIeIMPOBaHUE,

HKCIIEPUMEHT U OCHOBHBIE
orepanuu MBICIIUTEIBHOM
NeSITeIbHOCTH  (CpaBHEHHE,
KIJTaCCH(HKAIH )

BeicTpauBath  pa3BEpHYTHIE
NUCbMEHHBIE U YCTHBIE
OTBETHI C  OMNOpOM  Ha
uHpOpMalKIO U3 ydeOHUKA U

CIIPaBOYHBIX MaTepHualloB,
rpaMOTHO UCIIOJIb30BAaTh
U3Y4YECHHBIN MOHSATUNHBII

amnmapar Kypca XuMuu
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Coznanue Mojenein MOJIEKYJT
(mapocTep>KHEBBIX). Ornucanue
du3nveckux CBOWCTB o0pa3uoB

HEOPraHWYECKUX BELIECTB — METAJLJIOB
u HEMETAJLJIOB. Habmonenue
¢usnyeckux (TUIaBIiEHUE BOCKA, TAsHUE
JbJa) U XMUMHUYECKUX (TOpEHHE CBEYH,
MpPOKaJIMBaHWE MEIHOM  TPOBOJIOKH)
aBienui. HaOmroaeHne wu  omucaHue
MPU3HAKOB TMPOTEKAHUS XUMHYECKUX
peakuuii pa3HbIX TUNOB. Beruucienus:
OTHOCHUTEJIBHOM MOJIEKYJIIPHOM MAaccChl
BEIIIECTB, MOJISIPHOM MacChl, MAacChI
BEIIECTB, MacChl M  KOJIMYECTBa
BEIEeCTBA; MacCOBOM JIOJTH
XUMHUYECKOTO dJeMeHTa 1o ¢dopmyIie
COEIMHCHMUS, 1o ypaBHEHUSIM
XUMUYECKUX  PEaklMui: KOJUYECTBA,
MacChl  BeIIeCTBA 10 HM3BECTHOMY
KOJIMYECTBY, Macce€ peareHTOB WU
MIPOJAYKTOB PEAKINH

Paznen 2.

Ba:kHeiilue nmpeACcTABUTEIN HEOPraHU

YECKHUX BCIICCTB

Bo3nyx.
Kucnopon.
[Tonsitue
OKCHJIaxX

00

6

Bo3nyx — cmecy razoB. CocraB
BO3Ayxa. Kwucmopon — »dJIeMeHT u
npocroe  BemiectBo.  Haxoxaenue
KHCJIOpoJa B mpupoje, (pusmdeckue u
XUMHYECKHE CBOMCTBa  (peakuuu
TOPEHUS). Okcunpl.  Ilpumenenue
kuciaopona.  CrocoGbl  mosyuyeHus
KHCIIOPO/ia B nabopaTtopuu "
POMBIIIIIEHHOCTH. Kpyrosopor
kaciaopona B mpupomge. O30H —
AIIOTPOTIHAS Mo (UKaLus
KHCIIOPO/Ia. TennoBoi ahdexT
XUMHYECKON peaxuu,
TEPMOXUMHUYECKHE YpPaBHEHMSI, DSK30U
SHAOTEPMHUYECKUE peakuuu. TOIUIHBO:
yrojib ¥ MeTaH. 3arps3HEeHUE BO3AyXa,
yculieHue  mapHukoBoro  3ddexra,
pazpylieHue 030HOBOTO CJIOSL.
XUMUYECKUI JKCIIEPUMEHT:
JlemoHcTpammu: KauectBennoe
oTpe/eNieHue COIePKaHUs KUCIOpoa B
Bozayxe  [lomyuenme,  coOupanue,
pacrio3HaBaHME€ M M3Y4YE€HUE CBOMCTB
KUCJIOPO/Ia. HaGnronenue
B3aMMO/JICHCTBHS BEIIECTB c
KUCJIOPOJOM U YCIOBHS BOZHUKHOBEHHUS
U TIpeKpalleHus ropeHus (moxapa).
JlabopatopHublit onbIT: O3HAKOMIICHUE C
oOpa3iaMu OKCHIOB M OIMCaHHE HX
coiictB. Ilpaktuueckas paborta: Ne 3.
[lonydyenne u cobupaHHe KHCIOPOAA,

Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JIUISI COCTaBJICHHUS
dbopmyn BEIIIECTB,
MOJIEKYJISIDHBIX ~ YpaBHEHMI
XUMHYECKUX  peakuui ¢
y4acTUEM KHUCIIOPO/1a.
XapakTepru3oBaTh

(omMCHIBaTh) COCTAB BO3AYXa,
busznyueckue M XUMHUYECKUE
CBOICTBa KHCJIOpO/a,
CIocoOBbl  €ro  MOJY4eHHs,
NPUMEHEHHE U 3Ha4YCHHE B
MPUPOJIC U KU3HU UeIOBEKa.

CpaBHHBATh peaknuu
TOPEHUST U MEUICHHOTO
OKHUCJICHHUSL. OOBACHATH
CYIIHOCTh  3KOJOTHYECKHX
npoOsieM,  CBS3aHHBIX  C
3arps3HEHUEM BO3JIyXa.
CrnenoBatb npaBuIaM
Oe3omacHoOi paboThI B
naboparopuu npu

UCIIOJIb30BAHUN XUMHUYECKON
nocyasl U 0o0OpyJIOBaHHUSA, a
TaKXke MpaBuUiIaM oOpalleHus
C TOpPIOYMMHM BEIIECTBAMU.
IInanupoBarh 51
OCYLIECTBIIATh HA IPAKTHUKE
XUMHUYECKUE DKCIIEPUMEHTHI,
IIPOBOJIUTH HaOIr0/1eHus,
JIeNaTh BBIBOIbI 110
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MU3yYCHHE €ro CBOWCTB. Bpruncienus:
MOJIEKYJIIDHOM MAacChl KHUCIOpOJa H
030Ha Ha OCHOBAaHUM ATOMHOM MAaCChI
XUMHYECKOIO DIIEMEHTA; KOJUYECTBA,
MacChl BEUIECTBA [0 ypPaBHEHUIM
XUMHYECKUX PEAKIIUI

pe3ynbTaTamM 3KCHEpPUMEHTa

npu IIPOBEJCHUU
7a00paTOpPHBIX  OIBITOB U
IIPAKTUYECKOU paboThL.
Beruucisars KOJINYECTBO

BellecTBa, O00BEM raza IO
dbopmynam. VYuacTBOBaTh B
COBMECTHOM pabote B
rpymie. BeicTpanBarts
pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C OIOPOM Ha
uH(popMaLro U3 yueOHUKa U

CIIPaBOYHBIX MaTepHaoB,
rpaMOTHO HCIIOJIB30BAaTh
W3Y4YEHHBIN MTOHSATUHHBIN
arnmapar Kypca XuMHH
Bonopon. Bomopox — osnemeHT wu  mpocroe | PackpsiBaTh CMBICII
[Tonsatne 0 BemecTso. HaxoxkzaeHue BoxopoJa B | M3y4aeMbIX  NOHATHH U

KHUCJIOTax U COJIAX

npupose, (usmueckue U XUMHYECKHE

CBOWCTBa, NPHUMEHEHHE,  CIOCOOBI
nonydeHuss.  Kucmotel w coun.
Monspasiii 00béM Ta30B. Pacu€rsr 1o
XUMUYECKUM YpaBHEHUSIM.
XUMUYECKU T 3KCIIEPUMEHT:
JleMoHCTpanuu: [Tonyuenue,

coOuMpaHue M pacro3HaBaHWE BOJIOPO/IA.
BzaumonelictBue Bogoposia ¢ OKCHAOM
meau  (I1). JlaGopaTopHBIii  OIIBIT:
B3anMonelicTBie KUCIOT ¢ METaJUIaMU.
[IpakTrueckas pabora: Ne 4.
[Tonydenne u coOupaHue BOJIOPOJA,
M3y4YCHHE €ro CBOWCTB. Brruncienwus:
00BEMa, KOJIMYECTBA BEIECTBA rasa Io
€ro M3BECTHOMY KOJHMYECTBY BEIIECTBA
wim 00bEMy;, 0OBEMOB Ta3oB IIO
YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHUH Ta30B

MPUMEHSATh 3TH MOHITHUS MPU
OIIMCAHUU CBOWMCTB BEILECTB

u ux MPEBPAILICHUH.
XapakTepru3oBaTh

(omuceiBaTh) (usMueckue u
XHUMHYCCKHE CBOMCTBA
BOJIOpOJA,  CIOCOOBI  €ro
MOJTy4YCHHUS, MpUMEHEHUE.
Cobupath npubop s
MTOTYYCHUS BOJIOpO/IA.

Hcmnons3oBaTh XUMHYECKYIO
CHUMBOJIMKY JJI1 COCTaBJICHUA

dbopmyn BEIIIECTB,
MOJICKYJSIPHBIX ~ YpaBHEHUH
XUMHAYECKHX  peaknuii ¢
y4acTHEeM BOJIOPO/IA.
BbIauciiate MOJIIpHYIO Maccy
BEIICCTB; KOJINYECTBO
BellecTBa, 00bEM Ta3za, Maccy
BEIIICCTBA,; [TpoBoUTH
pacy€Tbl 1O  ypaBHECHHUSM
XUMHUYECKUX peaKIuii:

KOJINYECTBa, 00BEMaA, Macchl
BEIIECTBA MO0 HW3BECTHOMY
KOJIN4ECTBY, 00BEMY, Macce
pEeareHToB WM TMPOJYKTOB
peaKuuu. CrnenoBatb
IIpaBUJIaM 6e3omacHoi
paboTsl B jabopaTopuu Mpu
UCMOJIb30BAHUN XUMHUYECKOH
nocyasl U 0o0OpyJOBaHHUSA, a
TaKXke MpaBuiaM oOpalieHus
C TOPIOYMMH BEIIECTBaMH B
ObITY. [InanupoBath U
OCYIIECTBIISITh Ha TPAKTHKE
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XUMHYECKUE IKCTICPUMEHTHI,
MPOBOJIUTH HAOIIOICHYS,
JIeNaTh BBIBO/IBI o
pe3yabTaTaM 3KCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM
paboTte B rpynne

Bopa. PactBopsl.
[Tonsitre 06
OCHOBAHUAX

dusnyeckue cBorcTBa BOJbl. Bona kak
pacTBOPUTEL. XUMUYECKHE CBOMCTBA
BoJibl. OcHoBanus. PactBopsl. Posb
pacTBOPOB B MIPUPOJIE U B )KU3HU
yesnoBeka. KpyroBopot BojibI B Ipupo/Ie.
3arpsi3HeHue npupoaHbIx BoJ. OxpaHa u
OYHCTKA MPUPOAHBIX Bo. HackieHHbIe
Y HEHACHIIIICHHBIE PACTBOPHI.
PactBopuMOCTSH BellecTB B BOJIE.
MaccoBast 107151 BEIIECTBa B PaCTBOPE.
XUMUYECKUN SKCIIEPUMEHT:
JlemoHcTpanmu: PacTBopeHue BENIECTB ¢
pa3IMYHON PAaCTBOPUMOCTBHIO.
BsanmonelicTBre BOJBI C METaIJIaMKA
(narpuem u kanpuueM). MccnenoBanue
pacTBOPOB KUCIIOT U HIENOYEH C
IMOMOTIIBIO0 MHIUKATOPOB. JIJabopaTtopHbie
onbeITel MccaenoBanne ocoOeHHOCTENR
pacTBOPEHUS BELIECTB C Pa3IUYHOU
pactBOopuUMOCTHBIO. [Ipurorosnenue
pacTBOPOB C ONMPENEIEHHON MAaCCOBOM
JI0JIEW pacTBOPEHHOTO BEIIECTBA.
[TpakTrueckas padora Ne 5.
[IpuroToBneHrne pacTBOPOB C
onpeaeIEHHON MacCOBOM J0Jien
[pPacTBOPEHHOIrO BellecTBa. Boruncnenus:
C UCIOJIb30BAaHUEM ITOHATHUSA «MacCOBast
JI0JISI BEIIECTBA B PACTBOPE»

PackpeiBaTh cMbICT
W3Y4aeMbIX ITOHATHN U
IPUMEHSTH 3TU TOHATHUS IPU
OIMCAHUU CBOICTB BEIIECTB U
UX MPEBPALLECHUN.
Xapakrepu3oBaTh GU3NICCKUE
1 XMMHYECKHE CBOICTBA BOJIBI,
€€ pOJIb KaK PaCTBOPHUTEIS B
MPUPOIHBIX IIpoLeccax.
CocTaBisaTh ypaBHEHUS
XUMHUYECKUX PEAKLUN C
ydactreM Bobl. OOBICHATH
CYLIHOCTb 3KOJIOTMUECKUX
po0OJieM, CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOTHBIX
BOJI, CHOCOOBI OUUCTKH BOJIBI
OT MPUMECEN, MEPHI IO OXpaHe

BOJ OT 3arpsI3HEHMUS.
[InaHupoBaTh M OCYILECTBIATh
Ha MPaKTHKE XUMHUYECKHE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOJII01eHNs, 1eN1aTh BHIBOIBI
[10 pe3yJIbTaTaM YKCIIEPpUMEHTA
IIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U
IPAaKTUYECKON pabOThlI.
CrnenoBatb IpaBuUIam
Oe30macHO# paboTHI B
nabopaTopuu Ipu
UCIOJIb30BAHUN XUMHUYECKON
nocyisl 1 000pyA0BaHUS.
ITpoBOAUTH BHIYUCIIEHUS C
IPUMEHEHUEM TOHATHS
«MaccoBas J0J1s1 BELIeCTBa B
pactBope». BeicTpanBath
pa3BEPHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPON Ha
uHpOpMaIKIo U3 yueOHUKa U
CIIPAaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
U3YYCHHBIN TIOHATUIMHBIN

annapar Kypca XuMuu
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OcCHOBHBIE
KJIaCChI

HEOPraHU4YeCKUX

COCIMHEHU I

11

Knaccudukarus HeopraHMUeCKIX
coequaenuit. Okenapl. Knaccudukanus
OKCHJIOB: coyieoOpasytomue (OCHOBHBIE,
KHUCJIOTHBIE, aM(DOTEPHBIC) U
HecoseoOpa3zyronire. Homenknarypa
OKCcUJI0B. PU3NUYECKHE U XUMUUYECKHE
cBOMcTBA OKCHIOB. [losmyuenue
okcunoB. OcHoBanus. Knaccudukarms
OCHOBAHUU: MIEIOYN U HEPACTBOPUMBIC
ocHoBaHus. HomMeHkaTypa OCHOBaHUM.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHMU. [lonyyeHrne 0CHOBaHUIA.
Kucnoter. Knaccudukarus Kucior.
Homenxknarypa kucnot. @usndeckue u
XUMUYECKHUE CBOMCTBA KUCTOT. Psint
aktuBHOCTH MeTauioB H.H. bekerosa.
[Honyuenue xucnor. Conu.
Homenknarypa coneit. dusnyeckue n
XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyaenue conent. ['eneTnyueckas cBsA3b
MEXTy KJIaCCaMH HEOPTaHUIECKUX
coeqUHEeHNN. XUMUYECKUI
SKCIEPUMEHT: JleMOoHCcTpanuu:
OO0pa3ibl HEOPraHMIECKUX BEIIECTB
pa3IUYHBIX KJ1accoB. OMBITHI,
WUTIOCTPUPYIOIINE XUMHUECKHE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BenlecTB. JJabopaTopHbIe ONBITHI
Omnpenenenre pacTBOPOB KUCIIOT U
nieso4el ¢ MOMOIIbIO HHIUKATOPOB.
N3y4yeHue B3auMOEUCTBUS KUCIIOT C
MEeTaJJIaMH, PEAKIIUN HEUTpaau3aiuu.
B3aumoelicTBue pactBopa cepHO
KUCIIOTHI ¢ okcuaom meau (11).
[TonyueHue HepaCTBOPUMBIX
OCHOBaHUU. BeITeCHEHUE 0JTHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM.
[Ipaktuueckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a4d 0 TeMe

coeInHeHn». Beraucienus: no
YPaBHEHUSIM XUMUYECKOW PEAKIINHU:
KOJIMYECTBA BEIECTBA, 00BEMA, MACCHI

00BEMY, Macce peareHToB WIn
IIPOJYKTOB PEAKLIUU

«Baxkneime Kiaccel HCOPraHU4CCKUX

110 U3BCCTHOMY KOJIMYECTBY BCIICCTBA,

Knaccugunuposarsb
M3y4aeMble BEIECTBA 10
COCTaBy U CBOMCTBaM.
CoctaBnsaTh popMyIsl
OKCHUJIOB, KUCJIOT,
OCHOBaHMH, COJICH U
Ha3bIBaTh UX IO
MEXKTYHAPOIHOU
HOMEHKJIAType.
IIporHo3upoBath cBOMCTBA
BELIECTB HA OCHOBE OOLIUX
XUMHYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIIII
BEIIIECTB, K KOTOPHIM OHU
oTHOcsATCS. COCTaBIATh
MOJIEKYJISIpHBIE YpaBHEHUS
peaKnnii, WITIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA U
CIOCOOBI OTyYEHUS
BELIECTB U3yYEHHBIX
KJIACCOB/TPYIIII, & TAKKE
MOATBEP>K IAIOLIUX
F€HETHYECKYIO B3aUMOCBS3b
MexX 1y HUMH. [Ipou3BoInTh
BBIYUCIIEHUS 110 YPAaBHEHUSIM
XUMHYECKUX PEAKIIUH.
[InanupoBath 1
OCYUIIECTBJIATh HA MTPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOIIOACHHUS,
JIeaTh BBIBOBI 1O
pe3ynbTaTam KCIIEpUMEHTa
IIPU IPOBEICHUU
71a00PaTOPHBIX OTIBITOB U
MPAKTHYECKUX padoT.
CnenoBath npaBujam
0e30macHO# paboTHI B
naboparopuu mpu
UCIOJIb30BAHUU XUMUYECKON
MOCY/BI M 000pyIOBaHUSI.
BricTpauBarth pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uHpOpMaLHIo U3 yueOHUKa U
CIIPaBOYHBIX MaTEPHUAIIOB,
IPAMOTHO UCIOJIb30BaTh
U3YYCHHBIN TIOHATUIMHBIN

annapar Kypca XuMuu

Paznen 3. Ilepuoanyecknii 3akoH u Ilepuoguyeckas: cucreMa XMMHYECKHX dJ1eMeHTOB /I,
N. MenpeneeBa. Ctpoenne atoMoB. XuMu4uecKkasi ¢Bsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuum
Ilepuoanuecknii 7 [lepBble MONBITKU KIaCCUPHUKALIUU PackpbIBaTh CMBICTT
3aKOH U XMUMHMUYECKUX 31eMeHTOB. [loHsTHE O NEPUOINYECKOT0 3aKOHA.
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OnuceIBaTh CTpOEHUE

IIepuonuueckas
cucrema
XUMUYECKUX
anemeHTtoB /1. W.
Menpeneesa.
Crtpoenue aToma

[Iepnoanueckuit 3akoH. [lepuonnueckas

rpynmnax CXOAHbIX 3JICMCHTOB
(mIenoYHbIe U IETT0OYHO3EMENIbHbIC
MCTAJUIbI, I'aJIOTCHBI, HHCPTHBIC Fa3BI).
DJeMeHTHI, KOTOpbIe 00pa3yroT
amM(pOTepHBbIC OKCUIBI U TUIPOKCHUJIBI.

CUCTEMa XMMHUUYECKUX 3emeHToB J[.1.
MenneneeBa. Koporkonepuoasas u
JUTMHHOTIEPUOIHAST (POPMBI
[leproauueckoi CUCTEMbI XUMUYECKUX
anemenToB .. Menneneesa. Ilepuonbl
U rpynnsl. DU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB Mepro/ia
U rpynmsl 3nemeHTa. CTpoeHne aTOMOB.
CocraB aTOMHBIX siep. M30TomBI
OnekTpoHbl. CTPOEHUE AIMEKTPOHHBIX
0005104€K aTOMOB 1epBbIX 20
XUMHYECKHX AJ1eMEHTOB [lepnoanyeckoii
cucremsl J[.1. Menneneesa.
X apakTepucTUKa XUMUYECKOTO AJIEMEHTA
10 ero noJioxkeHuto B [lepnoanueckoit
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS paanyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METATTNYECKUX 1 HEMETaJUIMYECKUX
CBOJMCTB 110 TpyINIaM U Mepuoiam.
3nauenue [lepuoanyeckoro 3akoHa u
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
JJIEMEHTOB JJIsl Pa3BUTHUS HAYKU U
npaktuku. .M. MenneneeB — yu€HbIil 1
rpaXIaHUH. XUMHUYECKUI SKCIIEPUMEHT:
HemoncTparmu: Bzaumoaeiicterue

U menodeil. MoenupoBaHue CTpOeHUs
MOJIEKYJI [P TIOMOIIU PUCYHKOB,

dopmyn. Tabauna «Ilepuoauaeckas
cHUCTeMa XuMHuYecKkux sneMmenToB . 1.
MenneneeBay. JlaboparopHbie OIBITHI
O3HaKOMJIEHHE C 00pa3llaMyi METAIIJIOB
HEMETAJIJIOB

tabmuus! «llepuonnyeckas

piiemenToB /(.. MeHeneeBay.

YPOBHEH U NOypOBHEN IIPU

AIIEKTPOHHBIX KOHPUTypaIuii

MTMAPOKCHAA HUHKA C paCTBOpaMH KHUCJIIOT

MOJIeJIeH, AMEKTPOHHBIX U CTPYKTYPHBIX

CHUCTEMA XUMHNYCCKUX

MopennpoBaTrh CTPOCHHE
aTOMa, YJHEPreTUYECKUX

ITIOMOIIIM PUCYHKOB,

U DJICKTPOHHOT papUUIECKIX
dopmyn. IlosicHsaTh
buznyecKuil CMbICIT
MOPSIKOBOTO HOMEPA,
HOMEPOB MEePUOa U TPYIIIHI
JeMeHTa. XapaKTepHu30BaTh
XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOMOB,
KaJIMH, KAJIBITUNA 1 UX
COEIMHEHUS 110 MOJIOKEHHUIO B
[lepnonmueckoit cucreme J1.1.
MenneneeBa. OOBICHATE
001I1e 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB
M3MEHEHHUE PayCcoOB aTOMOB,
AIIEKTPOOTPHUIATETLHOCTH,
BAJICHTHOCTH) M X
COCIMHEHUH B Mpeienax
MaJIbIX NIEPHOJIOB U IJIaBHBIX
MOATPYIIL C YYETOM CTPOCHUS
UX aTOMOB Y4acTBOBAaTh B
COBMECTHOH paboTe B mape
wiu rpymnmne. BoicTpanBath
pa3BEpPHYTHIEC MMCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOi Ha
uHpopMaIuio u3 ydeOHUKa U
JPYTUX UICTOYHUKOB, B TOM
yucne MHtepuera

u

PaCKpBIBaTB CMBICJI

XumMuueckas
CBSA3b.
OKHCIUTEITBEHOBO
CCTaHOBUTEIILHEIC
peakuuu

Xumuueckas cBs3b. KoBajieHTHas
(ToJisipHAst ¥ HETIOJISIPHASI) CBSI3b.

okucieHus. OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUH.
[Ipoueccel okucnenus u
BoccTaHOBJIeHHA. OKUCIUTEIIN U
BOCCTAQHOBHUTEIN. X UMHUYECCKUI

9J'IeKTpOOTpI/ILIaTeJ'ILHOCTL XUMHNYCCKHX
sneMmeHToB. Monnas cBs3p. CTeneHb

IKCIIEPUMEHT: U3y4eHHe 00pasoB
BEIIECTB METAJVIOB U HEMETAJLJIOB,

U3y4aeMbIX TOHSTHHA.
Onpenenars BUj
XUMUYECKOH CBSI3M B
coeuHeHuu. MoienupoBaTh
CTPOEHHE MOJIEKYI IpU
MOMOIII PUCYHKOB, MOJIENIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
¢dopmyn Ucnons3oBats
XUMUYECKYI0 CUMBOJIMKY JUIS
cocTraBieHus GopmyIl

B3aHMMOJICHCTBHE THAPOKCHU A NUHKA C

BCIICCTB, 9JICKTPOHHOT'O
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pacTBOpaMu KUCJIOT U LIEJIOYEH,
IMPOBCACHHUC OIIBITOB,
AJUTFOCTPUPYIOLUX TPUMEPBI

peakuuii (ropeHue, peakiuu
Pa3oKEHUs1, COCUHEHMS).
XUMHYECKUN IKCIIEPUMEHT:
Hemonctpanmu: OnbITHI,
WUTIOCTPUPYIOILIUE TPUMEPHI

peakuuii (ropeHue, peakinu
Pa3oKEHUs, COCUHEHHUS)

OKHCIINTCIBHOBOCCTAHOBHUTCIIbHBIX

OKHCIIUTCIBbHO-BOCCTAHOBHUTCIBHBIX

OanaHca peakiuii.
Ornpenenarb CTeneHb
OKHUCJICHHSI aTOMOB
XUMHYECKUX JIEMEHTOB 10
dbopMyiaM U COCTaBIATh
(bopMyIbl OMHAPHBIX
COEJIMHEHUH IO CTEIICHU
OKHUCJICHHSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB.
Ornpenensarb OKUCTUTENb U
BOCCTAHOBUTEIIb.
PaccraBnsaTs kodppureHTs!
B CXEMax IMPOCTHIX
OKHUCITHTEITLHO-
BOCCTaHOBUTEIIHHBIX PEAKITUI
METOJIOM 3JIEKTPOHHOTO
Oananca. Habmonare
XUMHUYECKHAE OTIBITHI 10
TUTaHY, aHAJTU3UPOBATh U
JICJIaTh BBIBOJIBI.
HcnomsizoBates UKT musa
CO3IaHUS MOJCTICH,
MOJITOTOBKH MPE3EHTALNH,
JIOKJIAIOB TIO TEME.
BricTpanBath pa3BépHyThIE
MUCbMEHHbBIE U YCTHBIE
OTBETHI C OTIOPOIl HA
nHpopMaIrio u3 ydeOHNKa U
JIPYTUX UICTOYHUKOB, B TOM
yucne MatepHera

PesepBHOE Bpems

Bcero:

9 Kki1ace
HanmenoBanue | Koim Conepxanue o0yyenust OcHOBHBIE BHIBI
Pa3esIioB M TEM | YeCTB AeATEJbHOCTH
yueOHOro 0 00y4ar M XCs
npeaMera 4acoB
Pa3znes 1. BenecTBO M XUMHYECKHe peaKIun
IToBTOpEenue n 5 ITepunoanueckuit 3akoH. [lepuoanueckas XapakTepu3oBaTh
yriryonenue CHUCTEMA XMMHUYECKHX d1emeHToB J[.1. XUMHUYECKUE DIIEMEHTBI
3HAaHUU MenneneeBa. CTpoeHue aTOMOB. NIEPBBIX TPEX NEPUOJIOB,
OCHOBHBIX 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB KaJIus ¥ KaJlbLMs 110 UX
paszennoB Kypca 8 XMMHYECKUX DJIEMEHTOB IEPBBIX TPEX TI0JIO’KEHHUIO B
KJj1acca

IIEPUOJIOB, KaJIMS, KAJIBLUA U UX
COCJIMHEHUU B COOTBETCTBUH C
MOJI0KEHHUEM DJIEMEHTOB B
[Iepronnueckoii cucteme U CTPOEHUEM
ux atoMoB. CTpoeHue BEIIECTBA: BUJIbI
XUMHUYECKOM CBSI3U. THITBI

Ilepnoanueckoii cucreme /.
H. Menneneesa.
Knaccugunuposats u
Ha3bIBaTh HEOPTaHUYECKHE
BELIECTBA U3YYEHHBIX

knaccoB. OmucHBaThL 061_1_[1/16
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KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT
THUIIA KPUCTAIUIMYECKOMN PEIIETKY U

BHJa XUMHUYECKOH CBS3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS K
Pa3IMYHbIM KJ1accaM HEOpraHMYECKUX
COEJIMHEHUH, FEeHETUUECKas CBA3b
HEOPraHUYECKUX BEILECTB.
XHUMHUYECKUI DKCIIEPUMEHT:
JleMoHCTpayu: 03HaKOMJIEHHE C
MOJESIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIIIOB U
HeMeTaJuIoB (rpaduTa U aiMasa),
CJIOXHBIX BEILECTB (XJI0pHIa HATpuUs)

XUMHUYECKUE CBOWCTBA
BEILECTB Pa3JINYHBIX KJIACCOB,
MOJATBEPKIATh CBOMCTBA
IpUMEpPaMU MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX
peakuuii. OnpenensiTe BU
XUMHYECKOH CBS3U U TUIL
KPUCTAJUIMYECKOUN pPEeIIETKH
Bemectsa. [Iporao3uposars
CBOMCTBA BEILIECTB B
3aBHUCHUMOCTH OT UX
cTpoeHus. BeicTpanBaTh
pa3BEpPHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU Ha
nH(pOpMaLKIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB,
IPaMOTHO MCIIOJIb30BaTh
W3YYEHHBIN TOHATUIHBINA
anmnapar Kypca XUMHH

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

Knaccudukanuss XuMHYEeCKUX peaKiuit
M0 Pa3INYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBy y4YaCTBYIOIIMX B PEaKIHUH
BEILECTB, MO TeIoBoMy 3(pdekry, 1o

N3MCHCHUIO cTerneHen OKHCJICHU S
XUMUYECKUX AIIEMEHTOB, 1o
00paTUMOCTH, o Y4aCTHIO
KaTanuzaTopa). DK30- u
SHIOTEPMHUECKHE peaKium,
TEPMOXUMHUYECKUE YpaBHCHUSI.

[ToHsiTHE O CKOPOCTM XHMHUYECKOU
peaknuu. I[lonarue o6 o0OpaTUMBIX U
HEOOpPAaTHUMBIX XHUMHYECKHX PEaKIIHIX.
[Monsitne 0 TOMOTEHHBIX u
TeTePOrCHHBIX peakiusax. [loHsTtue o
katanuse. [loHATHE O XHUMHYECKOM
paBHOBecuu. DakTOphl, BIHSIOIIUE HA
CKOPOCTh ~ XUMHYECKOW pPEaKkuud U
MIOJIOXKCHHE XMMHUYECKOTO PABHOBECHS.
OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIC

peaxiu, AIIEKTPOHHBIN OamaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHOU
peakuun. CocTaBieHUE  ypaBHEHHUH

OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peaKkiuil C MCIOJb30BaHUEM METOJA
ANEKTPOHHOTO OamaHca. XUMHUYECKH
JKCIIEPUMEHT: JleMoHCcTpanuu:
HccnenoBanue 3aBUCHUMOCTH CKOPOCTH
XUMHUUYECKOM pEaAKLUUU OT BO3JIECUCTBHUS
Pa3IMYHBIX (bakTopOB. OnbITh,
WUTIOCTPUPYIOLIHE MIPUMEPHI
OKHCJIMTEIBHOBOCCTAHOBUTEIBHBIX

peakuui (ropenue, peakuuu
pa3oKeHus, COCJIMHEHHS).

PackpeiBath CMBICII
M3y4aeMbIX MOHATHN u
IIPUMEHATH JTH MOHATHS NIPU
OIIMCAaHUU CBOWCTB BEIIECTB U

ux MPEBPAILICHUH.
Knaccudumuposats

XUMHYECKHE  pPEaKIHH IO
pa3INYHbIM MpU3HaKaM.
YcTraHaBnMBaTh 3aBUCHMOCTD
CKOpPOCTH XUMHYECKOU
peakuu 0T  Pa3IUYHBIX

dakropoB. IIpornosupoBaTh
BO3MOKHOCTH MIPOTEKaHUS
XUMHUYECKUX TPEBpAIICHUN B
Pa3IYHBIX YCIIOBHSIX.
Onpenenarb OKUCITUTENb U
BocctaHoBuTtedb B OBP.
CocTaBiAaThb 3JICKTPOHHBIN
Oaslanc peaKIuH.
[Tpon3BOIUTH BEIYMCIICHUS 110
XUMHYECKUM  YpaBHEHHSM.
VY4yacTBOBaTh B COBMECTHOM
paboTe B mape wiM TpyIIe.
BricTtpauBate  pa3BEpHyTHIE
MHCbMCHHEIE u YCTHBIE
OTBETHI C  ONOpPOW  Ha
uHpopMaLKo U3 ydeOHUKa U

CIIPaBOYHBIX MaTepuasos,
IPaMOTHO UCIIOJIB30BaTh
U3YYECHHBIN MOHATUNHBIN

amnmapar Kypca XuMuu
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Bbruncienus:  KoJM4ecTBa BEIICCTBA,
o0béMa © Macchl peareHTOB WM

MPOJIYKTOB J1(0) YpaBHEHHSM
XUMHUYECKUX PEAKIIUI
DNEeKTpOIUTHYEC Teopus JNEKTPOJMTHYECKOH | PackpbiBaTh CMBICII
Kas JIHCCOITHAITHH. DNEeKTPOJIUTHI Y | ©3y4aeMbIX MOHATHM, a TAKXKE
JIICCOITAAITHSL. HE3JIEKTPOJIUTHL. KaTHOHBI, aHUOHBI. | CMBICT TEOpUH
XUMHYECKHE MexaHu3M JHUCCOLMAIMUA BEIIECTB C | DIEKTPOJIUTUYECKOMN
peakuuu B pa3IMYHBIMUA ~ BUJAMH  XUMHYECKOH | IUCCOLMAIUU. OOBACHITH
pacTBopax CBSI3H. CreneHb JIUCCOLIMAUU. | IPUYHUHBI
CunbHple ®  ciabble  DJEKTPOJIHMTHI. | DJIEKTPOIPOBOHOCTH

Peakiiun wonHOro oOmena. YciaoBus
MPOTEKAHMS peaKklMii HOHHOTO OOMeHa,
MOJIHBIE W  COKpalll€HHblE HOHHBIE
ypaBHeHus peakuuii. CBOKWCTBA KUCIOT,
OCHOBAaHMM M  COJIEM B  CBETE
MPEACTABICHUN 00 AICKTPOJUTUUECKON
mucconuanuu. KauecTBeHHBIE peakiuu

Ha WoHbl. [loHsATHE O THApPOIU3E COJECi.
XUMUYECKUH AKCIIEPUMEHT:
JleMoHCTpanuu: Uccnenosanue
ANEKTPOIIPOBOAHOCTH pacTBOpoOB
BEUIECTB,  Ipoliecca  JAUCCOIHALNU
KHCIIOT, IIeJoueld M cojeil (BO3MOKHO
UCIIOJIb30BaHUE BUJICOMATEPHAJIOB).

OnpIThI, WUTIOCTPUPYIOIIHUE MPHU3HAKU
IPOTEKaHUs peakluuid MOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIAEICHHUE Ta3a,
obOpa3oBanue Bojbl). PacmosnaBanue
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO
KayeCTBCHHBIX pEaKiuid Ha  HOHBI.

JlaGopaTopHbIit OIIBIT: N3yuenne
IIPU3HAKOB MPOTEKaHUsA peakuuu
MOHHOTO  oOMEHa B  pacTBopax

3JIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAJIKa,
BBIJICJIEGHUEM  rasa,  0o0Opa3oBaHUEM
Boabl). Ilpaktuueckas pabora: Ne 1.
Pemenne 5SKcrepUMEHTAIBHBIX —3aJad
1o Tteme. BbluncieHus: no ypaBHEHUSIM
XUMHUYECKHUX peaKIuii

BOJHBIX PAacTBOPOB BEIICCTB,
pasznuyaTh cladble U CHIIHHBIC

BJIEKTPOJIUTHI. CocTtaBisiTh
ypaBHEHUS JIACCOIHAIIAN
KHCJIOT, IIEJIOUel H COJIeH,
MOJIHBIE W  COKpAIIEHHBIE
HOHHBIC YpaBHEHUS
XUMHYECKUX peakuuii

HOHHOTO OOMEHa, KpaTKue
MOHHBIE YPAaBHEHUS MPOCTBIX
peakuuii TUIIPOJIH3a COJIEH.
XapakTepus3oBarhb obmue
XUMHYECKHE CBOICTBA
BEIIECTB PA3IMYHBIX KIACCOB
Ha OCHOBE Teopuu
AIIEKTPOJIUTUYECKOM

JUCCOLIMALIMN; TOITBEPXKIATh
CBOICTBa npuMepamu
MOJICKYJISIPHBIX Y HOHHBIX
ypaBHEHUN XUMHYECKUX
peaKIuu. Pemrats
SKCIEPUMEHTAbHbIC 3a/laud
no Tteme. I[lmanupoBaTte u
OCYIIECTBIISATh HA TPAKTHUKE
XUMHYECKHUE DKCIEPUMEHTHI,

POBOJNTH HaOJIOACH S,
JeTaTh BBIBOJIBI i
pe3ynpTataM  dIKCIIepUMEHTa
npu IPOBEICHUU
7a00paTOPHBIX  OMBITOB U
MPAaKTUYECKUX pador.
CnenoBatb HpaBHIaM
Oe3omacHoi paboTbI B
Jaboparopuu pu
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UCIIOJIb30BAHUNA XUMHUYECKON
mocyAbl W 00OpyIOBaHUS.
[IpoBOIUTH BBIYMCIIEHUS 110
XUMHUYECKUM  YPaBHEHHSIM.
YyacTBOBaTh B COBMECTHOU
paboTe B mape WM TpyImIe.
BeicTpauBate  pa3sBEpHYTHIE
IIUCbMEHHbIE U YCTHBIE
OTBETHI C  ONOpOM  Ha
uH(popMaLKI0 U3 yueOHUKA U
JIpYrux HCTOYHUKOB
uH(popMaluy, B TOM YHUCIE
Nutepnera

Pa3gen 2. HemeTasibl M X COCAMHEHUS

OOmras
XapaKTEPUCTHKA
XUMHUUYCCKUX
anemenToB VIIA-

TPYIIIBI.
T"anoredsl

OOmrass xapakTEpUCTHUKA TaJOTEHOB.

OcoOeHHOCTH  CTpPOEHHMSI  aTOMOB,
XapakTepHble  CTETIEHW  OKHCIICHHS.
Crpoenne u (Qusuueckue CBOWCTBa
MPOCTBIX  BEMIECTB —  TaJOTEHOB.

XUMHYECKUE CBOICTBA Ha MPUMEPE
xJiopa (B3aMMOJICUCTBUE C METaJIJIaMH,
HEMeTaJlJIaMH, ieaoYamu).
XnopoBogopoa. ComnsgHass  KUCJOTa,
XUMHUYECKUE CBOMCTBA, TOJY4YCHHE,
npuMmeHenue. [elictBue xjopa U
XJIOPOBOJOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxwueiimme XJIOPHUJIBI u ux
HaxO0XJEHUE B MPUPOJEC. XUMHUUYECCKUU
sKcnepuMeHT: JlemoHcTparuu: ONbITHI,

OTPAKAIOIINE dbuzmdeckue u
XHUMUYECKHE CBOWCTBA TaJIOTCHOB M HMX
COCIIMHECHU I (BO3MOKHO
UCIIOJIb30BaHHE BUJICOMATEPHAJIOB).

O3zHakomJieHHe ¢ o0Opa3lamMu XJIOpPHI0B
(rasmorennioB). JIabopaTOpPHBIA OTIBIT:
N3ydeHne CBOMCTB COJSIHOW KHCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX pEaKIMil Ha
xnmopun-uonsl. [lpaktuyeckas paboTa
Ne 2: IlonmydyeHue COJNSIHOM KHCIOTBI,
U3ydeHHE €€ CBOMCTB. Bpruucienus: mno
YpPaBHEHUSIM  XHMHMYECKUX  PpEaKIUil,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

OOBACHITD oOmue
3aKOHOMEPHOCTH B
U3MEHCHUU CBOMWCTB
HEMETAaJIJIOB u 150:¢
COCIMHEHUN B  TMpeaenax

MaJlbIX ICPUOJOB U TJIaBHBIX

noarpynn  Ilepuonuyeckoi
CUCTEMBI XUMHUYECKUX
DJIEMEHTOB c y4E€TOM
CTpOEHUs ux aTOMOB.
XapakTepru3oBaTh

busznueckue M XUMHUYECKHE
CBOICTBA TPOCTHIX BELIECCTB
rajoreHoB  (Ha  mpuMepe
XJIOpA) U CIIOXKHBIX BEIIECTB
(x70poBOZIOpOAA,  XJIOpHIA
HaTpHs), CIoCOOBI ux
MOJIy4YeHUs, MPUMEHEHHE U
3HAaYEHHUE B MPUPOJIE U KUZHU

YyenoBeKa. Onpenenstob
XJIOPUJI-MOHBI B PacTBOpe.
[InanupoBaTh u

OCYHICCTBJIATH HA IPAKTHKE
XUMHUUYCCKUC OKCIICPUMCHTLI,

HPOBOIUTH HaOIIOICHUS,
JeNaTh BBIBO/IbI 1o
pe3yabTaTaM  JKCIIePUMEHTa
npu HPOBE/ICHUH
7a00OpaTOPHBIX  ONBITOB U
MPAaKTUYECKUX pador.
CnenoBathb HpaBUIaM
Oe3omacHoi paboTHhI B
JTaboparopun pu

UCIIOJIb30BAHUN XUMHUYECKOU
nocyasl U 000pyIOBaHUS.
BeicTpauBate  pa3BEpHYTBIE
IIUCbMEHHBIE M YCTHBIE
OTBETBI C  ONOpOW  Ha
uHpOpMalKIo U3 y4eOHUKA U
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CIIPABOYHBIX MaTepUasoB,
rPaMOTHO UCII0JIb30BaTh
U3Y4YEHHBIN NIOHSATUNHBIN
annapar Kypca XUMHH
Oobmas OOmass  xapakTepucTuka 2JIeMEHTOB | OOBSICHSTH obmue
XapaKTEPUCTUKA VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS | 3aKOHOMEPHOCTH B
XUMHUYECKUX aTOMOB, XapaKTepHbIe CTENEHU | U3MEHEHUU CBOIICTB
aneMeHToB VIA- okucinenus. CrtpoeHue u ¢usnueckue | aneMeHToB VIArpynmnsl U ux
rpynnbsl. Cepa u CBOMCTBA  HIPOCTBIX  BEUIECTB  — | COEAUHEHUN c y4€TOM
€€ COCIMHEHUS KHACIOpOJa M cepbl. AJUIOTPOIHBIE | CTPOEHUS ux aTOMOB.
MoOIUGUKAIIMK  KUCIOpOJa U Cephl. | XapaKTepu30BaTh

XuMH4YECKue CBOICTBa CEpBL
CepoBonopo, cTpoeHHEe, PU3NIECKHUE U
XUMUYecKkne cBorcTBa. OKCHIBI Cephl
KaK IpeACTaBUTENN KHCJIOTHBIX
okcuaoB. CepHas KucioTa, pusndeckue
U XUMHYECKHE CBOMcCTBa (0Omme Kak

IpeJICTaBUTENsd  Kjacca KUCIOT W
crienuduaeckue). XUMUYECKUE
peaxuuu, nexane B OCHOBE

MIPOMBIIIIJIEHHOTO croco0a MOTy4YeHus
cepHoil kucioTel. [Ipumenenne. Comm
cepHoOM KHCIIOTHI, KayecTBEHHast
peakuus Ha cyabdaT-uoH. Haxoxnenue
ceppl UM €€ COCNMHEHUHW B NPUPOJE.
XUMHYECKOE 3arpsi3HEHUE
OKpYyXKalollled cpeibl COeIUHEHHUSIMHU
cepbl (KHCIOTHBIE JIOXKIM, 3arpsi3HEHUE

BO3/IyXa M BOJIOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHHUS. XUMHNYECKU
AKCIICPUMEHT: JleMoHCTpanuu:
O3HakoMJIeHHE C 00pa3IaMu cepbl U e&
COEeIMHEHUIMU (BO3MOXHO
HCIOJIL30BaHUE BHJICOMAaTEPHAIIOB).

Habmonenue mporecca oOyriauBaHus

caxapa noj JEHCTBUEM
KOHILIECHTPUPOBAHHOM CEepHOU
kuciotel.JJabopaTopHbie OTIBITHI:
H3yuenue XUMHUUYECKUX CBOWCTB
pa3z0aBieHHON CEepHOU KHUCIIOTHI.

[IpoBeneHne kauecTBEHHON peaklMK Ha
cynabhaT-uoH U HaOIIOACHHUE MPHU3HAKA
€€ mMpoTeKaHust

(1)I/ISI/IKI€CKI/I€ U XHMMHNYCCKHEC
CBOICTBA MPOCTOTO BEIIECTBA
ceppl M €€ COEAUHEHHI

(cepoBonOpoa, OKCHJIOB
Cepbl, CEPHOM  KHUCIIOTHI,
cyabdaTtoB), CmocoObl WX

MMOJIY4CHHA, IMPUMCHCHUC H
3HAYCHUE B MIPUPOAC U )KU3HHU

YeJI0BEKa. Onpenenars
Hanuuue Cyiab(haT-uOHOB B
pactBope. OOBACHATH
CYLUIHOCTh  JKOJIOTUYECKUX
mpobneM,  CBS3aHHBIX  C

nepepaboTKONW  COeAMHEHUI
CepBHI. [InanupoBarh u
OCYIIECTBIISATh Ha MPAKTHUKE
XUMHYECKHUE HKCIEPUMEHTHI,

MIPOBOJIUTH HaOJIIOICHMS,
JeTaTh BBIBO/IBI 1o
pe3yibTaTaM dSKCIEPUMEHTA.
CrnenoBatb npaBUIaM
Oe3omacHO paboThl B
nabopaTopuu npu

HCIIOJIb30BAHUHM XUMHUUYECKOM
nmocyasl W 00OpyAOBaHUS.
[Ipon3BOUTE  BBIYUCIICHUS
10 XUMHYECKUM ypaBHEHUSIM.
Hcnons3oBaTh npu
BBITIOJTHEHUH Y4eOHBIX
3aJaHUil TEeKCThl Yy4yeOHUKa,
CIIPaBOYHbBIC MaTepuabl
(ITepuoanueckyro  cucteMy
XHMHUYECKUX dJIeMeHTOB /I.
. MenneneeBa, TabmuIly
pPacTBOPUMOCTH KHCJIOT,
OCHOBaHMH M cojied B BOJE,
ANEKTPOXUMUUECKUN pan
HalpsHKEHUN METAJIJIOB).
Hcnonn3oBath npu
BBIIIOJTHEHUH YUeOHBIX
3aIaHUAE U B TIpolLecce
HCCeI0BaTeIbCKOM
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JIeATEIIbHOCTH Hay4HO-
HOIYJIIPHYIO JUTEPATYPy
XUMHUYECKOTO  COJEp KaHus,
CIIpaBOYHbIE MaTepHualsbl,

pecypcbl uaTepnera

Obmas
XapaKTepUCTHKA
XUMUYIECKUX
aneMeHToB VA-
rpymnmnsl. A3oT,
dochop u ux
COCIIMHEHUS

OO0mras XxapakTepUCTUKA JIEMEHTOB
VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
ATOMOB, XapaKTEPHBIC CTCIICHU
OKHCIIEHHs. A30T, pacCpOCTpaHEHHE B
npupojie, GU3NIECKUE U XUMUICCKHE
cBoiictBa. Kpyrosopor azora B
npupojie. AMMHAK, ero GU3NIECKUE U
XHUMHWYECKHAE CBOMCTBA, MMOJIyICHUE U
npuMmeHenne. CoJli aMMOHUS, UX
(du3nYECKUe M XUMUIECCKIE CBOMCTBA,
npuMeHeHne. KauecTBeHHAs peakius
Ha MOHBI aMMOHUS. A30THAsI KHCIIOTA,
e€ nojy4yeHue, (pu3nuecKue u
XUMHUYECKHE CBOMCTBA (0OIINE KaK
MIPECTaBUTEINS Klacca KUCIIOT U
cnenuduyaeckue). Mcnons3oBanue
HUTPATOB U COJICH aMMOHHS B KA4eCTBE
MHHEPATBHBIX YI00pECHHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpY>KaroIllel CpeJibl COeAMHEHUSIMHU
a30Ta (KHCJIOTHBIE JI0XK]IH, 3arps3HEHNE
BO3/1yXa, MMOYBKI K BOJI0EMOB). Docdop,
/IO TpOTHBIe MoauduKanuu Gocdopa,
duznyeckue 1 XUMUYECKHE CBONCTRA.
Oxkcun pochopa (V) u pochopHnas
KUCJI0Ta, GU3NYECKUE U XUMHUYECKHE
CBOICTBa, moytyueHue. Mcmnonap3zoBanue
dochaToB B KauecTBE MUHEPATLHBIX
ynoopeHuit. XuMHUUYECKHM
JKCIIEpUMEHT: [leMoHcTpauu:
O3zHakomiieHHe ¢ PU3MUECKUMU
CBOMCTBaMH a30Ta, pocdopa u ux
coelMHeHUH (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB).
O3zHakomJiieHre ¢ 00pa3liaMu a30THBIX U
docdopubix ynodbpenuii. [lonydyenue,
coOupanue, pacro3HaBaHUe U U3yYCHHE
CBOMCTB amMMHuaka. B3anmoaeiictBue
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI
C MeZIbI0 (BO3MOKHO HUCTIOJIb30BaHUE
BUJeoMarepuanon). Jlaboparopusie
onbIThl: [IpoBeieHne KaueCTBEHHBIX
peakuuii Ha MIOH aMMOHUs U ocdat-
WOH, U U3y4eHUE MPU3HAKOB UX
nporekanus. [Ipaktuueckas pabota Ne
3: [lony4yeHue aMMuaka, U3ydeHue ero
CBOMCTB. BrluncrieHus: o ypaBHEHUSIM
XUMHYECKUX PEaKIHii

OOBsCHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
a51eMeHTOB VArpyIisl U ux
COCAVHEHUN C YUETOM
CTPOCHUS UX aTOMOB.
XapakTeprus3oBaTh
(bU3HYECKUE M XUMUICCKHEC
CBOCTBA MPOCTHIX BEHIECTB
azota 1 gocdopa u ux
COoeIMHEHUN (aMMUaKa,
COJICH aMMOHHMS, a30THOMU
KHUCJIOTHI, HUTPATOB, OKCH/IA
docdopa (V) u hochopHoi
KHUCIIOTHI, pochaToB),
CIOCOOBI UX MOJIyYEHUS,
MIPUMCHECHHE U 3HAUYCHUC B
MIPHUPOJIC U )KU3HH YeIOBEKa.
OnpenensiTh HOHbI AMMOHHUS
u ocharronsl B pacTBope.
OOBACHATH CYIIHOCTH
AKOJIOTUYECKUX TIPOOIIEM,
CBS3aHHBIX C HAX0XJICHUEM
COEeQUHEHNN a30Ta U
docdopa B Okpykaromiei
cpene. [lnanupoBats u
OCYILIECTBIISITH HAa MPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOIEHUS,
JIeJIaTh BBIBOJIBI 110
pe3yapTaTam 3KCIepuMeHTa
IIPU TIPOBEJICHUU
71a00PaTOPHBIX OTIBITOB U
MPAKTHYECKON pabOTHI.
CrnenoBath mpaBuiiaM
0e30macHO# paboTHI B
naboparopuu npu
MCIOJIb30BAaHUU XUMUYECKOM
HoCyIbl U 000PYAOBaHUS.
[Tpou3BOIUTH BBIYUCICHUS
M0 XUMUYECKUM YPaBHEHHUSIM.
Hcnonb3oBath mpu
BBITIOJTHEHUH YUEOHBIX
3aJJaHUI TeKCTHI y4eOHHUKa,
CIIPaBOYHBIC MaTEPUATIBI
(mepruoINYECKyI0 CUCTEMY
XUMHYECKUX dJIEMEHTOB [].
W. MenneneeBa, Tabnuiry
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PacTBOPUMOCTH KHUCJIOT,
OCHOBaHHH U COJICH B BOJE,
ANEKTPOXUMUYECKUN PAJL
HAIpPsDKEHUN METAIIIOB)

Obmas
XapaKTEPUCTHKA
XUMHUYECKUX
anemeHToB IVA-
TPYIIITHL.
Yraepoa u
KpPEMHU, U X
CO€IMHEHUSs

OO0mmast XxapaKTepUCTHKA SIIEMEHTOB
IVA-rpynnel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTePHBIC CTEIICHU
OKHCIIEHHSI. YTIEepO/I, AJTIOTPOITHBIE
MO (HUKAIIIHN, PACTIPOCTPAHECHUE B
npupo e, (GU3NIECKUe U XUMUICCKHE
cBoiicTBa. Ancop6must. KpyroBopor
yriiepoja B npupojae. OKCUbl
yriepoa, ux GU3nIecKue u
XHUMHUYECKHE CBOMCTBA, JCHCTBHE Ha
JKUBbIE OPraHU3MbI, TOJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYeCKre
po0GJIeMbl, CBSI3aHHBIE C OKCHUJIOM
yraepoaa (1V), runoresa riio6aibHOTO
MNOTEIJICHUS KIIMMaTa, TapHUKOBBIH
s dexT. YroapHas KUCIOTa U €€ COJH,
ux (puznyeckue u XUMHYECKUe
CBOICTBa, MOJIyY€HUE U IPUMEHEHHE.
KauecTtBennas peakuus Ha
KapOoHaTHOHEI. Vcnonb3oBaHue
KapOOHATOB B OBITY, MEJIUIIMHE,
IMPOMBIIIJICHHOCTH U CEJIHCKOM
xo3siicTBe. [lepBoHauanbHbIC TOHATHS
00 OpraHMYEecKUX BEIIeCTBaX KakK O
COeIMHEHUSX yriepoaa (MeTaH, STaH,
STHJIEH, alleTHIICH, 3TaHOJI, TJIUIEPHUH,
yKCycHas kucnoTa). [Ipupoansie
UCTOYHUKH YTJIEBOJIOPOAOB (YTrOJb,
MPUPOJIHBIN ra3, HePTh), TIPOAYKTHI UX
nepepaboTku (OeH3UH), UX POJIb B OBITY
U IpOMBIIUIeHHOCTH. [ToHsTHE O
OMONIOTUYECKH BaKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBojiax — U UX pOJH
B )KM3HU YeJloBeKa. MaTepuanbHOe
€IMHCTBO OPTaHUYECKUX U

OOBACHITL 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
aneMeHToB |V Arpynmsl u ux
COEIMHEHUH C y4ETOM
CTPOCHUS X aTOMOB.
XapakTepru3oBaTh
buznyecKkue 1 XuMUYeCKHe
CBOICTBA MPOCTHIX BEIIECTB
yriaepoja U KpeMHUS U X
COeMHEHUH (OKCHJIOB
yIJIepOJia, YTOJIbHOU
KHUCJIOTHI, KapOOHATOB,
OKCHJa KpEMHHUH,
KPEMHUEBOM KUCIIOTHI,
CHUJIMKATOB), CIIOCOOBI MX
MOJIy4YeHUS, IPUMEHEHUE U
3HAYEHHE B MPUPOJIE U KUZHU
yenoBeka. OObICHATH
MPUYUHHOCIIEACTBEHHYIO
CBA3b: CTPOCHHE BEleCTBa —
CBOMCTBa — MPUMEHEHHE —
Ha IpUMepax CoeIMHEHUI
yriaepoaa U KpeMHHUsI.
Onpenensats kapOboHAT- U
CUJIMKAaT-UOHBI B PACTBOPE.
OOBACHATDH CYIIHOCTb
HKOJIOTHUECKUX MPOOIIEM,
CBSI3aHHBIX C HAX0XJICHHUEM
VIJIEKUCIIOTO Ta3a B
OKpY>Karolei cpeze.
[ToaTBepxkaaTh 0COOEHHOCTH
COCTaBa OPraHUYeCKUX
BEIIECTB MPUMEPAMHU
MPOCTBIX COCTMHEHHIM
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HEOPraHUYECKUX COCTMHEHUN.
Kpewmnuii, ero pusnyeckue u
XMMHUYECKHE CBOMCTBA, IIOJIy4€HUE U
npumeHenue. CoeIMHEHUsT KPEMHHUSI B
npupoze. Obuie npeacraBieHus oo
okcujie kpemuus (1V) u kpemHueBoin
kuciore. CUIMKaThl, UX UCHOJIb30BaHUE
B OBITY, MEIHUITMHE, TPOMBIIIICHHOCTH.
Baxneimue cTpouTenbHbIE
MaTepuaibl: KEpaMuKa, CTEKIIO, LIEMEHT,
0etoH, xene300eToH. [TpoOieMbl
0€30MacHOr0 UCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B
MMOBCEIHEBHOW KU3HU. XUMUYECKUI
skcniepuMeHT: JlemoHcTpanuu: Monaenu
KPUCTAJUIMYECKUX PELIETOK ajIMasa,
rpadura, ¢pymiepena. O3HaKOMIIEHHE C
IPOLIECCOM aJICOPOLINU PACTBOPEHHBIX
BEII[ECTB AKTUBUPOBAHHBIM YTIIEM H
YCTPOMCTBOM MPOTHUBOTa3a.
O3HakoMJIEHUE C IPOAYKIIHMEN
CHJIMKaTHON IPOMBILIUIEHHOCTH
(Bugeomarepuansl: cuiIMKaTHas
MIPOMBIIIJIEHHOCTH). Mo MOJIeKyI
OpPraHUYECKUX BEILECTB.
JlaGopartopuslii onbiT: [lomyduenue,
coOupaHue, pacrio3HaBaHUE U U3yYCHHE
CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHnE KaUeCTBEHHBIX PEAKIIMil Ha
KapOOHAT ¥ CUJIMKATUOHBI U U3yUCHHE
MPU3HAKOB MX MPOTEKAHUS.
[Tpaktrueckue padoTsl: No 4.
[TosryueHue yriekuciaoro rasa,
u3ydeHue ero cBoicts. Ne 5. Penienue
JKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe
«BaxHelmue HeMeTauIbl U UX
coenuHeHus» Boruncnenus: no
YPaBHEHUSAM XUMHYECKUX peaKlun

(MeraH, 3TaH, STHJICH,
alleTUJICH, ATAHOJ, TJIUIEPHH,
YKCYCHasl KHCIIOTa),
B3aMIMOCBSI3b
HEOPraHWYECKUX COCIMHEHUN
yTJIepo/ia U OPraHuYECKUX
BeuiecTB. OnuchIBaTh poJib
O€JIKOB, )KMPOB U YIJIEBOJIOB
B (pyHKIIMOHUPOBAHUU
JKUBBIX OPraHU3MOB, COCTAB
MIPUPOJTHBIX UCTOYHUKOB
YIJIEBOJA0POJIOB, UX POJIb B
OBITY U TIPOMBIIIIIICHHOCTH.
[TpoBOIUTH BEIYUCIICHUS TIO
YPaBHEHUSM XHMHYECKUX
peakumii. [LtanupoBats u
OCYIIIECTBIISATH Ha MPAKTUKE
XUMHUYECKHAE YKCIICPUMEHTHI,
MIPOBOJIUTH HAOTIOACHHUS,
JICJIaTh BBIBOJIBI 110
pe3ynbpTaTam dKCIIePUMEHTa
IIPH MTPOBEICHUN
71a00paTOPHBIX OMBITOB U
MPAKTHYECKUX padoT.
CrenoBaTh npaBuiam
0e30macHO¥ paboTHI B
nabopaTopuu Mpu
MCIO0JIb30BAaHUU XUMUYECKOM
MOCY/IbI ¥ 00OPYOBaHUSI.
Ucnonb3oBars npu
BBITIOJTHEHUH YU4EOHBIX
3aJjaH1il TEKCThI y4eOHUKa,
CIIPaBOYHBIE MaTEPUAIIbI
(ITepuoanueckyro cucremy
XUMHUYECKUX 3JIeMeHTOB /].
N. MenneneeBa, Tabmuiry
pPacTBOPUMOCTHU KUCIOT,
OCHOBaHMI U COJIEH B BOJE,
AIIEKTPOXUMUYECKUH Pl
HANPSDKEHUN METaIIIOB)

Pazgen 3. Merasiibl M UX COeANHECHUSA

OO01me cBOUCTBa
METAILIOB

OO0mras XxapakTepuCTUKa XUMHUUYECKHX
3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
UX nosokeHus B [lepuonnueckon

MeHpeneeBa u CTPOCHHA aTOMOB.

CUCTCMEC XUMHUYCCKUX 3JICMCHTOB I[I/I

PaCKpBIBaTB CMBICJI
HN3Yy4acMbIX MMOHATHH U
MNPUMCHATH 3TU MOHATHS ITPU

ux npeBpatieHnid. OObSICHITD

ONHCAaHUM CBOMCTB BEIIESCTB U

Crpoenne MeTaJutoB. MeTayunyeckast
CBSI3b U METaAJTINYeCcKast
KPHUCTAJTHYECKas PEIIETKa.
DJIEKTPOXUMHUYECKHUI Psi/T HATPSHKCHU N
MeTaJu1oB. Du3nueckue U XUMHIECKUE
cBoiicTBa MeTaIoB. OOIIHE CLIOCOOBI
noJiydueHusi Mmetauio. [lonsrue o

oO11re 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOWCTB
3IIEMEHTOBMETAJIIIOB U UX
COEAVHEHUN C YUETOM
CTPOEHUSI UX aTOMOB.
XapakTepu30BaTh CTPOCHUE
METAaJLJIOB, O0II1e
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KOPpO3UHU METAIIJIOB, OCHOBHBIE
CHOCOOBI 3aITUTHI UX OT KOPPO3HH.
Crnasel (cTanb, YyTr'yH, JIOPAIIOMUHUM,

OpoH3a) 1 UX MPUMEHEHHE B OBITY U

MIPOMBIIUIEHHOCTH. X UMUYECKUI
AKCIEPUMEHT: JleMOHCTpaluu:
OO6pa3ipl METAIOB U CIUIABOB.

N3ydenue pe3yapTaToB KOPPO3UHU

METaJIJIOB (BO3MOKHO MCIOJIb30BaHUE

BUzeomarepuainoB). JlabopaTopHsie

onbIThl: O3HaKOMIICHHE C 00pa3aMu
METAJUIOB ¥ CIUIABOB, X (PU3UYECKUMHU

CBOMCTBaMU. Belunciienus: mo
YPaBHEHUSM XUMHUYCCKUX PEaKIIAH,

€CJIM OJMH U3 PEareHTOB COACPKUT

IPUMECH

HpOI/I3BOIlI/ITI> BBIYMCIICHUSA 110

XHMHUYECKUX djieMeHToB [[. 1.

¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA METAJLJIOB.
XapakTepu3oBaTh 001ue
CIOCOOBI IOJTyYEHUS
MeTasuioB. ONKUCHIBATH
CIIOCOOBI 3alIUTHl METAJIOB
oT kKoppo3uu. CnenoBath
npaBuiaM 0e30macHO
paboThsl B 1abopaTtopuu npu
HCIIOJIb30BAHUHN XUMUYECKOMN
MOCY/IbI U 00OPYIOBaHUSL.

YpaBHEHUSIM XUMUYECKHUX
peaKkuui, eclii OJJMH U3
peareHToB COAEPKUT
IIPUMECH. Y4acTBOBaTh B
COBMECTHOH paboTe B mape
niu rpynrme. Menons3oBars
P BBITIOJIHEHUN YI€OHBIX
3aJlaHUi TEKCTHI yueOHUKa,
CIIpaBOYHBIC MAaTEPUAIIBI
(ITepronueckyto cucTeMy

MemnneneeBa, TabauIry
pPacTBOPUMOCTHU KUCIOT,
OCHOBaHMI U COJICH B BOJE,
ANEKTPOXUMUYECKUN PAJT
HaIPsHKEHUH METaJIJIOB)

Baxueiinue
METaJUIBI U UX
COEIMHEHUSI

16

IllenouHble METAJIBI: TTOJIOKECHHE B
[lepronnueckoit cucTeMe XUMUYECKUX
snementoB .M. MenneneeBa, cTpoeHue
MX aTOMOB, HaXOXJICHUE B IIPUPO/IE.
dusznyeckre ¥ XUMHUYIECKHE CBOMCTBA
(ma mpumepe HaTpus U Kaaus). OKCHIbI
Y TUJIPOKCUJIBI HATPUSA U KaJIUA.
[IpumeHeHue 1meI0YHbIX METAIIOB U UX
coequHeHui. [1lenoyHo3eMebpHbIC
MeTaJJibl MAarHUM U KaJIbLIM:
nojoxkeHue B [lepuoanueckoit cucreme
XHUMHUYECKUX 31eMeHTOB JI. M.
MeneneeBa, CTpOEHUE UX aTOMOB,
HaxoJAeHue B mpupojie. Pusndeckue u
XHMHWYECKHE CBOMCTBA MarHus U
Kanblus. Baxkueiinine coefMHEeHUS
KaJbIus (OKCHUI, TUIPOKCHUJ, COJIN).
JKEcTkocTh BOABI M CIOCOOKI &€
yCTpaHeHHUsl. AIFOMUHUM: MTOJI0OKEHUE B
[Iepuoanueckoil cucreMe XUMHUECKUX
anemeHToB .M. Menneneesa, ctpoeHue
aToMa, HaX0/IEHHE B IPUPOJIE.
dusznyeckrue ¥ XUMHUYECKHE CBOMCTBA
anmoMuHuSA. AM(OTEpHBIE CBOKCTBA

OOBICHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
3JIEMEHTOBMETAJIIIOB U UX
COCIMHEHUH B rpyImax ¢
y4€TOM CTPOCHHS UX aTOMOB.
XapakTepru3oBaTh
(bU3HYECKUE U XUMUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB
METAJIOB M MX COEIUHEHHI
(OKCHJIOB, THAPOKCHIOB,
COJIeH ), CITIOCOOBI MX
MOJTyYCHUSI, IPUMEHECHUE U
3HAYCHHUE B MPUPOJIC M KU3HU
yeoBeKa. Y CTaHaBIMBATh
MPUYUHHOCIIEACTBEHHYIO
CBS3b: CTPOCHHE BEIIeCTBa —
CBOMCTBa — MPUMEHEHHUE —
Ha TIpUMepax U3y4yaeMbIX
BemiecTB. Pacno3HaBath ¢
MTOMOIIBI0 KA4eCTBEHHBIX
peaxIuii HOHbI METAJUIOB:
MarHus, KaJblys, aTIOMUHHNS,
1IMHKa, xene3a (1) u xenesa

OKCHJa U TUAPOKCH A AJIFOMUHUS.

(1), memum (11). loxasbiBaTh
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JKeneso: nonoxenue B [lepuoanueckoi
cUCTEeMe XUMUYeCKuX 3eMenToB JI. 1.
MenneneeBa, CTpOEHHE aTOMa,
HaxoxJeHue B npupoje. dusnyeckue u
XUMHYECKHE CBOMCTBA JKEJE3A.
Oxcungpl, TUAPOKCHIBI U COJIU JKEJIe3a
(1) m xenesa (111), ux cocraB, cBocTBa
Y NoJydyeHHne. XUMHYECKU
SKCIEPUMEHT: JleMOHCTpauuu:
Oc0o0EHHOCTH B3aUMOIEHCTBUS OKCHUIA
KaJIbLIUSI ¥ HATPHUSA C BOJOU (BO3ZMOKHO
HCIIOJIb30BAHNE BUIEOMATEPHAIIOB).
OxkpanivBanue TUIAMEHH HOHAMHU
HaTpHsl, Kalus U Kaablus (BO3MOKHO
WCITI0JI30BaHNE BHIEOMATEPHAIIOB)
Hccnenosanue cBOUCTB KECTKOU BOIEL.
[Ipouiecc ropenust xene3a B KUCIOPOE
(BO3MOXHO HCTIOJIE30BaHUE
BHIeoMaTepuanoB). JlabopatopHbie
onbITHL: [IpoBeeHNE KaUeCTBEHHBIX
peakmuii Ha MOHBI (MarHusl, KaJIbITus,
aIIOMUHMS, IMHKa, xene3a (1) u
xenesa (111), menu (1), onucanue
MPU3HAKOB UX MPOTEKAHMUS.
HccnenoBanue aMm(pOTEPHBIX CBOMCTB
TUAPOKCUIA aTIOMUHUS U TUAPOKCUIA
nuHKa. [Ipaktudyeckue padbotsr: Ne 6.
JKECTKOCTL BOALI 1 METOEI €8
ycTpanenus. Ne 7. Pemenue
JKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe
«Baxnenme MeTaJlIbl U UX
coelMHeHus». Boruncnenus: no
YPaBHEHUSAM XUMHUYECKHUX PEaKIIUi,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
WIH COAEPIKUT MIPUMECH; MaCCOBOM
JIOJI BBIXOJ1a TPOJYKTa PEeaKINH

amM(OTEpHBI XapakTep
OKCHJIOB M THIPOKCHIOB
IIOMUHUS ¥ LUHKA.
[ImanupoBate u
OCYILIECTBJISATh HAa MPAKTHUKE
XAMUYECKHE YKCTIEPUMEHTHI,
MIPOBOJIUTH HAOITIOACHMUS,
JIeTIaTh BBIBOJIBI TIO
pe3yabpTaTaM 3KCIepuMeHTa
IPY IPOBEICHUH
71a00paTOPHBIX OIBITOB U
IPAKTUYECKUX padoT.
CnenoBatp mpaBuiiaM
0e30macHoOl paboThI B
naboparopuu npu
MCTIOJIb30BAHUN XUMHUYECKON
MOCY/IbI U 000PYOBaHUSI.
[Tpon3BOANTH BEIYHCIICHUS TIO
XUMHAYECKHM YPaBHEHHSIM.
YyacTBOBaTH B COBMECTHOM
paboTe B mape WiM rpyrre.
BeicTpauBath pa3BEpHyThIE
MUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
nHpopMaIrio u3 ydeOHNKa U
CIIPaBOYHBIX MAaTEPHAJIOB,
rPaMOTHO MCIOJIb30BaTh
W3yYECHHBIN TOHATUIHBIN
anmapar Kypca XUMHH

Pasznea 4. Xumusi u oKpy:Kaomas cpeia

XUMHS U
OKpYyXarolias
cpena

BeniectBa u marepuaisl B
IMOBCEAHEBHOM JKM3HU YeI0BEKa.
be3onacHoe ncrop30BaHNEe BEIIESCTB U
XUMHUYECKUX peakuuii B ObiTy. [lepBas
MOMOIIb NMPU XUMHUUYECKUX 0KOrax U
OTpaBJICHUsIX. XUMUUYECKOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl
(mpenenbHas qoMycTUMAas
KOHIIEHTpalus BeecTs. Posb Xumuu B
pEIIeHUN YKOJIOTUYECKUX MPOOIEM.
XUMHYECKUN IKCIIEPUMEHT:
Hemonctparmu: M3yuenue oOpas3nos
MaTepuaioB (CTEKIIO, CIJIaBbl METAIIJIOB,
MOJIMMEPHbIE MaTEPHUAIIbI)

XapakTepu3oBaTh poJib
XMMUH B pa3IMyHbIX chepax
JESATEIIBHOCTH JIOJEH,
OCHOBHBIE BEILIECTBA U
MaTEepHabl, IPUMEHSEMBIC B
JKU3HHU COBPEMEHHOTO
yenoBeka. OOBACHATD
ycI0BHsI 0€3011acHOTO
UCIIOJIb30BAHUS BEILIECTB U
XUMHUUYECKUX AHAIU3UPOBATh
U KPUTUYECKH OLIEHUBATH
UH(POPMALINIO O BIUSHUU
IIPOMBILIIIEHHOCTH,
CEJIbCKOIr0 X03sICTBa,
TPaHCIIOPTA U Jp. HA
COCTOSIHUE OKpYKaroLIel
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cpenbl. YMETh OKa3bIBaTh
IIEPBYIO ITOMOILb IIPH
XAMUYECKUX 0XKOTax U
oTrpasieHusX. [IpuHumars
ydacTtue B 00CYXJICHUH
poOJIeM XUMUYECKON 1
JKOJIOTUYECKOU
HaIpPaBJIEHHOCTH,
BBICKa3bIBAaTh COOCTBEHHYIO
MO3ULUIO N0 Npo0ieMe U
npeJyiaraTb BO3MOKHBIE ITyTH

e€ peleHust
PesepBHOE Bpems
Bcero:
8
10 kaacc
Ne n/mt HaumenoBanue pazzienoB u TeM yueOHOTro npeaMera Konnu
€CTBO
4acoB
Paszpnen 1. O0001menue 3HaHuil Mo Kypey 9 kiacca. XuMHYecKHe peakiui B pacTBOpax
1.1 DNEKTPOTUTHICCKAS TUCCOITHAIUs. XUMHUIECKUE PEaKIU B pacTBOpax 8
1.2 Wonnble ypaBHEHMS 2
Pa3nea 2. HemeTa/uibl M HX COeIMHEHUS
2.1 OO6mrast  xapakTepucThka XUMHUYeCKuX dnemMeHToB  VIIA-Tpymmsrl. 3
["asiorensl
2.2 OO6mras xapakTepucTrka XuMuueckux ameMeHToB VIA-rpynmel. Cepa u eé 3
COeJIMHEHUS
2.3 OO0mrasi xapakTepuCTUKa XHUMHUYECKHUX dieMeHTOB VA-rpymmbl. A3oT, 3
dhochop u UX coeTMHEHUS
2.4 OO6mrast XxapakTepUCTHKa XUMHYECKUX d1eMeHTOB |V A-rpynmbel. Yriepon 3
Y KPEMHUI, U UX COeIMHEHUS
Paznen 3. Mera/li1bl M UX COeIUHEHUS
3.1 OO6mrast XxapaKTepUCTUKA AJIEMEHTOB | TpyTIIIbI 2
3.2 OO6mras xapakTepucTuka 31eMeHToB || rpymmbl 2
3.3 ATIOMHUHHI 2
3.4 Keneso 2
Pasnen 4. O0001meHne 3HaHUI 32 KYPC OCHOBHOM IIKOJIbI
4.1 OcHOBHBIE KJacChl HEOpPraHWYEeCKO XuMuU. ['eHeTuyeckas CBA3b 10
OCHOBHBIX KJIACCOB
4.2 Ilepuoanuecknuii 3akon J[.1. Menaeneesa. Xumudeckasi CBA3b 6
4.3 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI 10
4.4 Pemenue 3amau 7
45 O00011IeHNE U CUCTEMATH3AINS 3HAHUN 2
PezepBHOE Bpemst 3
Bcero 68
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