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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemennst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEIHLHON MPOTPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHusl A1 00yUYaOIIUXCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMHU
3nopoBbsi  ([Ipukas Munmnpocsemnienuss Poccun ot 24 wHosiOpst 2022 1. Ne 1025),
®denepanbHO paboyell MporpamMMbl OCHOBHOTO OOIIEr0 oO0pa3oBaHUs MO Y4eOHOMY
npenMery  «Xumus», DenepanbHO  IpoOrpaMmbl  BOCHUTAHUSA, C  Y4ETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabraraM OCBOEHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs [UIsI OOy4YalOIUXCs C 3aJI€PKKOM NCUXUYECKOTO Pa3BUTHUS U SJIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCAIbHOM KonudukaTope rmo xumuu, Konnenimuu
MpernojiaBaHus yuyeOHOro mpenMera «XuMus» B 00pa3oBareibHbIX opranuzanusiax Pd,
peanu3yoNIMX OCHOBHBIE 0011€00pa30BaTEIbHBIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK YYEOHBIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUM OCHOBBI XHMHMUYECKHX 3HAHHM,
HEOOXOJUMBIX Il TOBCETHEBHOM XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YelioBeKa M OKpYyXaromed ero cpeasl oOpasza >KM3HU, a TakKe B BOCIUTaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JIPYTUMH IPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJtOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXcsl U UX
0COOBIM 00pa30BaATEIILHBIM MMOTPEOHOCTSIM.

B copepkanuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIAraOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEJICHUSIMU O CTPOEHUM aToMa, BUJAX XHUMHYECKOH CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEaKIUH.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OIHCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM M IpaBHil Oe30MacHO paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLecce 00ydeHus MO3BOJIUT 00Y4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYIUX HAyK O IIPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHUI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPYEeT KOMIIETECHINH,
HEO0OXOAMMBIC JUTsI POJAOHKCHHS 00pa30BaHUs B 00JIACTH €CTECTBCHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUS,  (YHKIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTaBICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW »U3HU; HABBIKOB 370POBOIO M O€30MaCHOr0 IS
YeJloBeKa M OKpYyXKarolled ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 3IIP. OBnanenune yueOHbIM
MPEAMETOM «XHUMHUS» MPEJICTABIAECT ONPEEIECHHYI0 TPYAHOCTh JUIsl O0y4YaroIuXcs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMUM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHW)KEHHBIM ITO3HABATEJIbHBIM HMHTEPECOM M HU3KUM YPOBHEM pEYEBOTO
pa3BUTHS.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOTo mpeameTa «XUMHs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepualg peKOMEHAYETCS U3y4daTh B IPOLIECCE MPAKTUYECKOMN
JesTeNbHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIBbHBIX YPOKOB HA PEIICHHE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUMHUsH»



OO1ue e u3ydeHus y4eOHOro npeamera « XuMus» MpecTaBiIeHbl B paboueit
IporpaMme OCHOBHOTO 00111ero oopazoBanusi. OHU aKTyaJIM3UPOBAHbI C YYETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIET0 00pa3oBaHUsl, HAPABICHHOCTU OOyUEHHUS
Ha pa3BUTHE M CaMOPA3BUTHUE JIMYHOCTHU, (POpPMUpPOBaHUE €€ MHTEIUIEKTa U OOIIeh
KylibTyphl. OOydYeHHME YMEHHMIO YYHUThCS M MPOJOJDKATh CBOE 00pa3oBaHUE
CaMOCTOSTENIbHO B HACTOSIIEE BpeMS SIBJISIECTCS OHON U3 BaKHEUITUX QYHKIUNA YIEOHBIX
PEIMETOB, B TOM YHCIE U «XUMUI.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO porpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCIIOBHUSIM JKU3HH,

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrnieueHue ycioBui, CocoOCTBYIOIINX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIBITA
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATDH U OLEHUBAThH SBJICHUS OKPY>KAIOIIET0 MUpa Ha
OCHOBaHWU 3HAHUH M ONBITA, TIOJYYCHHBIX MPU U3yUYECHUU XUMUH;

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM SKOJOTHYECKH IIeIeco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B IENSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHE TIEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPENCTABICHUNA O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpPraHMYECKHUX BEIHIECTB KaK OCHOBBI MHOTHX SIBIICHWH KHUBOW W HEXHUBOW TPHUPOJIBI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKWU3HCHHBIC CUTYyallUM, CBSI3aHHBIE C XUMHEH, HaBbIKaMU
Oe3ormacHOro 0oOpalieHHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHEM aHaJIU3UPOBaTh U IUIAHUPOBATH SKOJIOTUYECKU OE€3011acCHOE MOBEACHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEH CPEIbL;

5



dbopMupOBaHUE YMEHHI yCTaHABIMBATh CBS3M MEXIY pealbHO HaOIIOIAaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHAThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NPUOOPETEHUE OMbITa MCIOIB30BAHUS PA3IIUYHBIX METOJIOB M3yUEHHUs BEILECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX IKOJIOTMUECKHX MPOOJIeM, B TOM YHUCIIE B MMPEIOTBPALICHIH TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTHUMAJIBHBIX YCIIOBUW JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuajia 00y4yarolUMHUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH A0KEH 10 COJIEpKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM J1sl o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUHU C UX OCOOBIMU 00pa3oBaTeNbHBIMU NOTpEOHOCTIMU. CrenyeT 00IerdyuThb
oBiafieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBom ero jaeTrasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
IPUMEHEHUN 3HAHUW C HUCIOJB30BAaHUEM IPUEMOB AITOPUTMHU3ALMU U BU3YaJbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «®Pusukayn, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM Y4YHUTEINb JIOJDKEH MPEeayCMOTPETh (OPMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JIE€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aeaTeqabHOCTH oOy4daromuxcs ¢ 3IIP, o0yciaoBieHHblie
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeeNnsieTcs: UX 0COoObIMU O00Opa30BaTEIbHBIMU MOTPEOHOCTAMH. [loMuUMO HPOKO
ucnonpzyemMbix B GOIT OO0 olumx mist BceX OO0y4yaromuxcs BHAOB JEATEIbHOCTH
ClIeqyeT YCWIHTh BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JaHHOW KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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o MpeIMeTy: yCHJIEHUE MNPEAMETHO-TPAKTUYECKON NEeSTENbHOCTH C aKTHBHU3aLUeH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3IHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOPON Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YYCHUH MaTepHalla; UCIOJIb30BaHUE JOTOJHUTEILHON BU3YyaJbHON OMOpPHI (TJIaHbI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YVACINUTh OOYYEHHUIO CTPYKTYpUPOBAHHUIO MaTepuaia: COCTaBIECHUE PHUCYHOUHBIX W
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSMH TS KJIACCH(DUKAITUN W HATIOJITHEHUE UX TIPUMEPAMH U JIP.

[TpumepHas TemaTuyeckas U TEPMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT DPOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA HPUEMBI PabOTHI €
JEKCUYECKUM MaTepuajaoM 1o mnpeamery. [lpoBomutcs crmenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJIJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ @DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro oOpa3oBaHUs y4€OHBIM MpeaMeT «XUMHUs» BXOJIUT B
MPEAMETHYI0 001acTh «ECTeCTBEeHHOHAYUHBIE TPEIMETH) U SBISACTCS 005S3aTEIbHBIM
TUTSL ©3YYEHHUS.

VY4eOHbIM IJIaHOM Ha €€ M3yuyeHue oTBeAeHO 136 yueOHbIX YacoB — MO 2 4 B
HEJeo B 8 U 9 Ki1accax COOTBETCTBEHHO.

CopepxaHue y4yeOHOro mnpeameTa «XuMUsS», MPEACTaBICHHOE B padoueit
nporpamme, cootBeTrcTByeT PI'OC OO0, pazpaboTaHO C ydeTOM OCHOBHOM
o0pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus M0 y4eOHOMY MPeIMETy
«XuMHsI», COOTBETCTBYET aJallTUPOBAHHOM OCHOBHOM 00pa30BaTENIbHOM IpPOTrpaMMe
OCHOBHOT0 00111er0 00pa30oBaHus 00YYarOIINXCS € 33AEPHKKOIM ICUXUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COLEP)KAHUE OBYUEHNMA B 8 KITACCE

[lepBoHaYaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp xumMuM B KU3HM denoBeka.™ Tenma u BemiecTsa.
du3MUYeCKUe CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB. *XHUMUS B CHUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTtre o mMeromax
MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.



Xumunyeckasi ¢popMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHASA MOJIEKYJIIpHas Macca. MaccoBas 10715
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznyueckre W XUMUYECKHE SBIICHUA. XuMUYeckas peakuus. [IpusHaku
XUMHYECKUX pEaKLHil. YPABHECHHUS] XUMUYECKUX PEAKUUNA. 3aKOH COXPAHECHHSI MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeqUHEHUs, pPa3JIoKEHUs,
3aMelIeHus, 0OMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MPUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIOBAHUEM;
U3yuYeHHUE W OMNHUCaHWe (PU3UYECKUX CBOMCTB OOpa3lloB HEOPTaHMYECKUX BEIIECTB;
HabmogeHne GU3NIecKuXx (IIaBleHHE BOCKA, TasHUE JIb/1a, pACTUPaHHE caxapa B CTYIIKE,
KHUIIEHHE Y KOHJEHCAIMs BOJbI) 1 XMMHUYECKHUX (TOPEHUE CBEUYM, MPOKAIUBAHUE MEAHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOM) SBJICHHUM, HAOMIOJACHHWE M OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakiuil (pa3lioKeHHUe caxapa, B3auMOJCHCTBHE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue runpokcuaa menu (1) mpu narpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenue cnocoOoB pazneneHus
cmeceil (C TIOMOIIbIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JAUCTUIUIAIINSA,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHON COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJIbTaTOB TMPOBEIACHUS OIbITa, WUIFOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIEIE MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopong — »sneMEHT M IpoOCTOe
BelecTBO. HaxoxkaeHue kuciaopojaa B mpupojie, Guanyeckue 1 XMMUYECKUEe CBONCTBA.
Peakuuu ropeHust MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOJydYeHUsT KUCIOpoia B
naboparopun *u npombinuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonstue 06 okcumax.
KpyroBoport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUCIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiinyi, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKuu. TOMIUBO: yrojib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIICHHE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Bonopon — amemeHT u mpocroe BemecTtBo. Haxoxaenue Bojgopoaa B IpUpoOZE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOCHCTBUS C HEMETAJIAMHU U
OKCHJIAMU METaJUIOB), TPUMEHEHHUE, *CcrocoObl monyuyeHus.™ IloHsTHE O KUCIOTax u
COJISIX.

KomuuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraapo. MosspHbIi
00BEM Ta30B. Pacuersl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COCAMHEHHMH, KOJMUYECTBA BEIECTBA, MOJISIPHOW MacChl, MOJISIPHOTO Oo0bema
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHUSIM.

*®dusnueckue cBoricTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBopuTelb.™ PacTBophl. *I1oHSATHE O HACKIIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPAX.
ITonsiTHe pPacTBOPMMOCTH BeEHIECTB B Boje.* Pacuer maccoBoil J0JiM BeliecTBa B
pactBope (TpolleHTHas KOHIEHTpauus). MaccoBas Jo0yisl BELIECTBA B PacTBOPE.
*XVMHUYECKHUE CBOWMCTBA BOABI (Pa3ioKEeHUE, PEaKIUA C HATPUEM, OKCHUIOM KaJblLHs,
okcuaom cepbl (V) peakiuu ¢ MeTajulaMHu, KUCJIOTHBIMM M OCHOBHBIMHU OKCHUJIaMHU).
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[Tonsitrie 06 ocHOBaHusX. Posib pacTBOPOB B pHUpO/Ie U B )KU3HU UenoBeka. KpyroBopot
BOJIbI B IpUpoJIe.* 3arpsa3HeHue NpupoaHbIX Boa. OXpaHa U 0UMCTKA MPUPOJHBIX BO/I.

Baxneiimme  kiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHu. OKcuabl: CcocTaB, Kiaccupukauus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3ytolue - Ha npuMmepe okcuaa yriaepoaa (I) u
okcuna azora (ll)), Homenkmarypa.* *[lonyueHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Krnaccudukarms
OCHOBaHMW: IIEJIOYM M HEPACTBOPUMBIE OCHOBaHUA. HoOMeHKkIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TloydeHne ocHOBaHUM. ™

Kucnotsl: cocraB, kinaccudukaiysi, HOMEHKIATypa, (pu3ndeckue U XUMHUECKUE
CBOMCTBa (B3aUMOJICUCTBUE C METaVIaMH, OCHOBHBIMM OKCHIAMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetauioB H. H. bekeroBa. Conu (cpennue): HOMEHKJIATypa COJIEH,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[Tonste 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KHCIOTAMU U IIEJI0YaMH, Pa3jIoKEeHUe Mpu
HarpeBaHuM) U MoJay4yeHue. ™

['eHeTnyeckass CBs3b MEXKAY KJIaccaMM  HEOPraHMYECKUX  COCAUHEHUM.
['eneTnueckue psabl.

XHUMHUYECKUHN IKCIIEPUMEHT: KAUECTBEHHOE ONPEAEICHUE COAECPKAHUS KHCIOPOAA
B BO3/lyX€; MOJIyYEHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAEHUE B3aUMOACHCTBUS
BEILECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U MPEKpAIICHHs TOpeHus (Toxkapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCHUJOB U OMKMCAHHE UX CBOWCTB; MOJYYEHHE U U3YUYECHHE
CBOMCTB BOJIOpoJia (ropeHue); HabtoAeHue 00pasiloB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEW pPacTBOPEHHUSI BEILECTB C Pa3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbIeM ) (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OMNPEIEICHUE PACTBOPOB KHUCIOT M MLIEJOYEH C TMOMOIIBIO
WHJUKATOPOB; MUCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HaOIIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYEH;
uzydeHue B3aumojaeictBusi okcuna meau(ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIM3alHUM; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJIHOTO METalJIa APYTUM U3 pACTBOPA COJIM; PELIEHUE IKCIIEPUMEHTATbHBIX
3a71a4 1o TeMe «Ba)KHEeNIIre KJIACChl HEOPTaHUYECKUX COCTMHEHUID.

[Tepnonnueckuii 3axkoH u Ilepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKLINH.

[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI, TAJIOTEHbI, THEPTHBIE
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3ytoT aM(PpOTEPHBIE OKCUIBI U TUIPOKCUIBI. ™

[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
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J1. 1. MenneneeBa. Koporkonepuoanas u * anmuHonepuoaxas™ ¢popmsl [leproanueckoit
cucTeMbl xuMuueckux 3eMeHToB . 1. Menaeneesa. [lepuoae! u rpynnel. @u3zndeckui
CMBICJI IOPAIKOBOTO HOMEPAa, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnekrponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cuctrembl J[. WM. Menneneea. XapaKTEpUCTUKA XUMHUYECKOTO 3JIEMEHTA IO €ro
nojioxeHuto B Ileprnonnueckon cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJIOB U TJIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
[Tepuonnueckoro 3akoHa u I[lepruoan4ecKOr CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakiaHUH. ™

Xumuyeckass cBsi3b. KoBaneHTHas (moJjsipHas U HENOJISpHAs)  CBS3b.
*DNEeKTPOOTPUIIATEILHOCTh ATOMOB XMMHUYECKUX A1€MEHTOB.™ OHHAsI CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. [Iporeccs
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHYECKUN OSKCHEPUMEHT: H3yueHHe oOpaslloB BEHIECTB METALUIOB H
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUIA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COCTUHECHUS).

MexnpenMeTHbIe CBSI3H

Peammszanuss MeXNpeaMETHBIX CBA3€H IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYUIECTBJISIETCS UePE3 UCIIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUHN, TaK
U TIOHATUMN, SBISIIOUIUXCS CUCTEMHBIMU JUISI OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHITHS: HAYYHBINA (PaKT, TUIIOTE3a, TEOPHUS], 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAOMIOJEHUE, 3KCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIA, U30TOIBI,
paZMOaKTUBHOCTb, MOJIEKYJa, DJEKTPUUECKU 3apsii, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BETUYMHBI, €IUHUIIBI U3MEPEHMUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOAbI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
J. 1. MenaeneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanyueckoil CUCTEME U CTPOCHHEM HX
aTOMOB.
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Crpoenue BemecTBa: BHUABl XHUMHYECKOW CBsI3U. THUIBI KPUCTAUIMYECKHX
pEeETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON pEeIETKY U BUIA
XUMUYECKOU CBS3U.*

Knaccudukanusa u HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB (MEXKyHapoHas U
TpUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCMHEHUMN, TeHETUUECKAasl CBSI3b HEOPTAaHMUECKUX BEILIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (IO YHUCIY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (EKTy, M0 M3MEHEHUIO
CTETICHEH OKHUCJICHUS XHMHUYECKHX OJEMEHTOB, *MO OOpaTUMOCTH, MO YYacCTHUIO
KaTanuszatopa).* OK30- M JSHIOTEPMUYECKUE peakiuuu. *TepMOXUMHYECKHE
ypaBHEHUs.™

*TloHsiTHE O CKOpOCTM XHMH4YecKoWl peakuuu. [loHdarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOrE€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHUYECKOTO PABHOBECHSI.
@akTopsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIMU U MOJIOKECHUE XUMHYECKOTO
paBHOBecHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIIEHUE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONB30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPONIMTHYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
DONEeKTpOJUTBl W HE3NEKTpoJauThl. KaTuoHbI, aHMOHBL. *MexaHu3M IUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMHYECKOW cBs3u. lloHstMe o creneHu
aucconranyu.™ CHIbHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHoro oOMeHa. Y cClIOBUSA MPOTEKAHHUS PEaKUUid MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U coOJieli B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmaru. Cpena pactBopa. KadecTBeHHBIE peaklMM Ha KaTUOHbI M AaHHOHBIL:
XJIopua-, OpoMua-, MOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUsI, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakuuu OT BO3ACHCTBHS pPa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALIMA KUCIIOT, LIEIOYen U
cojieil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS PEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
OCaJIKa, BBIJECJICHHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakuuii  (TOpeHue, peakuuud pas3iokKeHUs,
COEIMHEHHSI); PACIO3HABAaHWE HEOPIaHMYECKUX BELIECTB C MOMOILIBIO KAYE€CTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

Hemeranmibl U ux coeIMHEHUS
OO6mass  xapakTepucTuka TajoreHoB. (OCOOGHHOCTH CTPOCHHS  aTOMOB,

11



XapakTepHbIe cTeneH okucienus. CTpoeHre u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYeCcKrUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIIaMH,
HEMETalIaMi — BOJIOPOJIOM M KHUCJIOpOJoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMUYECKHWE CBOMCTBa, *monydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPOJa HA OpPraHU3M 4esioBeka.™ BaxkHelime XJI0puabl U UX HaXOXKJEHUE B
pUpoe.

Oo6mast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepHbIE CTEIIEHU OKUCICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUe *c HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaJjlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW WU CepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
busznuecKkue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndyeckue
U XUMHUYecKue cBoicTBa (oOume u crneuuduyeckue). Coiau CepHOW KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucTas KUCI0Ta. *XUMUUYECKUE PEaKIIUH,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
HaxosxeHue cepsl 1 €€ coeTMHEHMI B ipupoe. [I[puMeHeHne ceprl U €€ COEAMHEHUH B
ObITYy M B MPOMBINUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHUE OKpYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO01ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIEC CTCIICHU OKUCIICHUS.

A30T, pacmnpocTpaHEHHE B MpuUpoje, (U3MYECKMEe U XHUMUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METaJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUaKk: (U3MYECKHUE M XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUSI. A30THas KHUCJIOTa, €€ ¢U3MYEeCKue W XMMHYECKHEe CBOMcTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxkenue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHHUA.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKJIH, 3arPsI3HEHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®ocdop, *ammotponHsie Moaudukauun docdopa,* Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETaJJIJaMU, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
¢u3nUeckue M XUMHUYECKHUE CBOMCTBa, *mnonydeHue.®* *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HuTpaThl U docdarel. [loHaTHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOrias
XapakTepucThka 31eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUsl. BaneHTHOCTh M XapaKTepHbIE CTEIEHW OKHUCJIEHUS aTOMOB yriiepoja u
KpeMHHUs. PacipocTpaHeHnue yriieposa B IpUPOJIe, XapaKTEPHBIE CTENEHU OKUCIICHHUS.

Yrnepon, amwroTponHbie Moaudukanuu (rpadur, anmasz), duMYECKHE WU
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBUE C METAJIIIaMU, HEMETAJUIAMHU,
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*KOHIICHTPUPOBAHHBIMK a30THON W CepHOW KHcIoTamu)*. AnmcopOrus. KpyroBopor
yraepoja B npupoje. Okcuabl yriepoaa, ux (puaMyeckue M XUMUYECKHUE CBOICTBA,
MOJIyYeHHE W TNPHUMEHEHHE, ICHCTBME Ha OpraHuM3M 4YeJoBeKa. *DKOJIOTHYEeCKUe
npo0Osemsl, cBsi3aHHbIe ¢ OKcusoM yriepoaa(lV); runoresa rio0ambHOTO MOTEMICHUS
KJIMMaTa; MapHUKOBBIA 3>Pdekt.* VYronpHas kucioTa U €€ coid, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydyeHue W mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-noHkbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEIIbCKOM XO3SIICTBE.

OOmue mpeacTaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHHH yriepoja (Ha MpuMepe METaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
coctaB U xummuueckoe crpoenue. Knaccuduxanus opranndyeckux emects.* [lonsrue o
OMOJIOTUYECKH BaKHBIX BEIECTBAX: JKUpaX, OCJIKaxX, YIIIeBOIaX — M WX POJIA B JKU3HU
4esioBeKa. *MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPTraHWYECKUX COETMHEHM. *

KpemHunii, ero ¢usmyeckue © XUMHUYECKHE CBOMCTBa (Ha TpUMeEpe
B3aUMOJICUCTBUSL C MeETa/UVIaMU M HEMeTaulaMu), *moiydeHue® ©u NpUMEHEHHE.
*CoenuHenus kpeMHus B ripupojie. Ooiue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOM kucioTe. CUinnKartel, PU3nYecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIPUMEHEHUE B OBITY, MPOMBIIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiiue cTpouTeabHble MaTepUaibl: KepaMHKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [Ipo6iieMbl 0€30MacHOrO MCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEPHATIOB B
MMOBCEIHEBHOMN KU3HU.*

XUMUYECKUN DKCIEPUMEHT: H3y4YeHHE OOpas3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; TPOBEJICHUE KAYECTBEHHBIX PEAKIHUN Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX TMPOTEKAHUS;, OIBITHI, OTpaxkawmoume ¢(U3ndeckue u
XUMHUYECKHUE CBOMCTBA TaJlOTEHOB M HMX COCIMHEHUN (BO3MOXHO WCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llamMu  XJIOpUJOB  (TajJOTCHUIOB);
O3HAKOMJIEHHE C OoOpa3laMu cephl U €€ COeAMHEHUSMH (BO3MOXHO HCIIOJIH30BaHUE
BHJIEOMATEpHUalOB); HaOJIOJeHHWE TIpoliecca OOYIJIMBaHUS caxapa MOJa JEHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOUM KUCIIOTHI, U3YUYECHUE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peaKIuu Ha CyIb(}aT-uoH U HaAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
Y UX COCIMHEHHM (BO3MOYKHO UCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMuaka U U3y4eHnue ero CBOMCTB; MPOBE/ICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U U3yYeHUE MPU3HAKOB HMX
MIPOTEKAHUS, B3aWMOJECUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM H YCTPOHMCTBOM MPOTHBOTa3a; IOJyYEHHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- M CHJIMKAT-UOHBI U M3yUYCHUE MPU3HAKOB UX MPOTEKAHUS;, O3HAKOMIICHHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 33]1a4 110
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtaibl U ux COCIUHCHU A
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OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIIEMEHTOB — METAJIOB Ha OCHOBAHUH MX
nonoxeHus B Ilepuoanueckon cucreme xumuueckux diemeHToB 1. . Menneneesa u
ctpoeHus atomMoB. CTpoeHne MeTaioB. Meraimueckas CBSI3b M MeETaJUINYECKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUUYECKUN PAJ HANPSKEHHM METaJUIoB.
dusnueckne U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O0mme cnocoObl nojaydeHus: MetamioB. [loHaTre o koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alUTBhl UX OT Koppo3uu. CruiaBel (CTaslb, YYTYH,
TIOpATIOMUHUHN, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY U MPOMBIIICHHOCTH. *

[Ilenounsie metaiuipl: nojoxeHne B l[lepuoanMyeckonl cucremMe XUMHYECKUX
anemeHToB /Jl. 1. MenneneeBa; ctpoenne atomoB. Haxoxnaenue B npupoae. Pusndeckue
1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U TUIPOKCHUIBI HATPHUS
u Kanus. [IpyuMeHeHue 1me0YHbIX METAJUIOB U UX COSMHEHUH.

[ler0uyHO3EeMENBHBIE METAIIBI MATHUM U KAJIBIUI: TIOJI0OXKEeHHE B [leproanueckoi
cucTteMme xuMuueckux 3neMeHToB [l. V1. MeHeneeBa; CTpO€HHE UX aTOMOB; HAXOXKICHUE
B mnpupone. POu3nyecknue M XMMHUYECKHME CBOWCTBA MarHus W Kajiblivs. BaxkHeiimine
COCIMHEHUS KaNbIUs (OKCHI, THIPOKCUI, COiH). *JKECTKoCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmomuHuii: nonoxkenne B Ileproguyeckoil cuCTeMe€ XHMHYECKHUX SJIEMEHTOB
J. N. MengeneeBa; CTpOEHHME aToMa; HaxoXAeHUE B mpupone. Dduznueckue u
XUMUYECKME CBOWMCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenue B Ileppoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
J. U. Menneneesa; CTpOEHHME aToOMa; HAxXOXAEHUE B npupone. dusznueckue wu
XUMUYECKHE CBOMCTBA JKelie3a (B3auMOJACHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcuael, tunpokcuasl u comm sxkene3a(ll) wu kenmesza(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iiaMy METaJNIOB U CILIABOB, UX
(U3UYECKUMU CBOMCTBAMM;, HM3yUYCHHE PE3yJIbTAaTOB KOPPO3UM METAUIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCU/IA KAJIBLIUS U
HATPHS C BOJOM (BO3MOXKHO HUCIIOIH30BaHUE BUIEOMATEPHUAITIOB); UCCIICIOBAHNE CBOMCTB
AKECTKOW BOJBI, Ipollecca TOPEHUs XKejle3a B KUCIOpPOAE (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) m xenesa(lll), meau(ll)); wabmonenue u
OTMMCaHUE TPOILIECCOB OKpaIllMBaHUs IUJIAMEHU HMOHAMHM HATpHUs, Kalusg M KaJbIUs
(BO3MOKHO HCIMOJIb30BAaHHE BHUIACOMATEPHUAIIOB); UCCIeq0BaHUE aM(OTEPHBIX CBOMICTB
TUAPOKCHUIA AIFOMUHUS U TUAPOKCHUAA IMHKA; PEIICHUE dKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe « BaxxHenmme MEeTaIUIbl U UX COCTUHECHUS.

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MMOBCEAHEBHOM
KA3HU 4YelioBeKka. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas moMmoms TP XHUMHYECKHUX OXKOTAX
1 oTpaBieHusaX. OCHOBBI 3KOJOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpeapl (mpeaenbHas JOMycThMas
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koHueHntpaius BemectB — [1JIK). Ponb xumuu B pemmeHnn SK0I0THYeCKuX mpooiaem.™
*TIpupoiHbIE HMCTOYHUKHU YTJIEBOJOPOAOB (Yrojib, HPUPOJHBIA Tra3, HedTh),
IPOJYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U POMBIIIIEHHOCTH. *
XUMHUYECKUI HKCIIEPUMEHT: U3yYeHHE O00pa3loB MaTepHaioB (CTEKIIO, CILJIaBBI
METaJJIOB, IOJIMMEPHBIE MaTepUabl).™

MexnpeaMeTHbIE CBSI3U

Peanmnszanpst MeXnpeaMETHBIX CBsS3€d INPU M3YYEHMH XMMHMM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHIATUMN, TaK
U TIOHATUMN, SBJISIIOUIUXCS CUCTEMHBIMU JUISI OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO011Ke eCTECTBEHHO-HAYYHBIE IOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHUHTE3, KIacCu(pUKalusi, TMePUOAUYHOCTh, HAONIOJCHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEKT, TEXHOIOIHs,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsi)l, MPOBOJHUKH, MOIYIPOBOJHHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemerka, CIUIaBbl, (PU3MUECKUE
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHUs, KOCMHMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIC
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B uenom pesynbTaThl ocBoeHuss oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«XuUMUS» TOJIKHBI COBMAJATh C pe3yJibTaTaMi padoueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus. Hanbonee 3HAUMMBIMHU SIBIISIFOTCS

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MMPOrPAMMBbI OCHOBHOT'O 00IIIero 00pa3oBaHMsI
JOCTUTAIOTCS B XOJi¢ OOYYEeHHS XUMHU B EIUHCTBE Yy4eOHOW M BOCIHUTATEIILHOM
JCSTEIbHOCTH B COOTBETCTBHH C TPAJIUIIHOHHBIMU POCCHHCKUMHU COLMOKYJILTYPHBIMH H
TYyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE MPaBUIaMH U HOpMaMH
MOBEJICHHUS ¥ CITIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AIIH
00yJaroInXcs.

JIM9HOCTHBIC pPe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaromuxcs
PYKOBOZICTBOBAThCS CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIMA W PaCIIMPEHUE
OTIbITA JISATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:
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LEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEPHOM HHQOpManueid o MepeoBbIX
OOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
yueOHO-UCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BHUIAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMONIIM B IPOIECCE 3TOU
y4eOHOM NeATENbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHHE M TOCTYNKH CBOUX
TOBapuIllel C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIE/ICTBHI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOH pEaKlvH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTAaBJISIOIIUX OCHOBY
JUI TIOHMMAaHUS CYIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3AUMOCBA35IX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa MOJYYEHHE HOBBIX 3HAaHUU IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HABATEJIbHOM, MHMOPMALIMOHHON M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATENIbHON padbOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMALMOHHBIX TEXHOJIOTUI;

uHTepeca K OOYYEHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMTPUATHS BPEIHBIX
OpuUBBIYEK (YHOTpEOJEHUS alKOrojs, HAapKOTUKOB, KYypEHHUs), HEOOXOIMMOCTU
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMHUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUI0 mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPACKTOPUHU TPOJOJDKEHUS O00pa3oBaHHsl € Y4ETOM JMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCICITHOM
npo(hecCHOHANBHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTD
a/IalTHPOBATHCA B MPO(ECCHOHATIBHOM Ccperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I11eJIeCO00Pa3HOT0 OTHOIICHHS K MTPUPOJIE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHMS, TOHUMAHMS IIEHHOCTHU 3J0POBOT0 M 0€30MacHOIo
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJEHUS TPaBHJI OE€30MacCHOIO
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOLHON CPENOU, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOIeM
Y IIyTE€N UX PEHIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSAMU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISTH PUYHMHBI M CJICICTBHS MPOCTHIX XUMHUUYCCKUX SIBJIICHUM;

OCYUIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHSIM JIJISl YKa3aHHBIX JIOTHYECKUX OTICpaIlnii;

CTPOUTH JIOTHYECKOE CYXIACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUYAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3ECH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XUMUYECKUN OIIBIT, HECJIOKHBIN SKCIICPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJCHUS, OTIBITA;

3) pabora ¢ uHpOpMaIUeH:

BBISBJIATH JCPHUIMTE WHPOPMAIUK, NaHHBIX, HEOOXOIAMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHJIA B APYToi (TaOIUILy B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MPEIOKCHHON yIeOHOM 3a1a4uu U 3aTaHHBIX KPUTCPUEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:
OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaessiTh OOIIHe MeH,
pacrpenensiTh poJid, T0roBapUBaTHCS APYT C IPYTOM U T. II.).
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C NOMOILBIO NEAArora Wik caMOCTOSATEIbHO COCTaBIIATh YCTHBIE U NMUCbMEHHbBIE
TEKCTBhl C HMCMOJb30BAHUEM HILTIOCTPATUBHBIX MATE€pPUAIOB [IJIsl BBICTYIUICHUS TIEpen
ayJIUTOpUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaThb WMHIWBHUIYAIbHO W B TPYIIE: HaXOAUTh 0OIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MTPEAOCTABIEHUIO OTYETA IEPE IPYIIION.

OBnazeHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMH:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh Ieb
y4eOHOH ACeATEIHHOCTH;

BJAJETh OCHOBAMH CAMOKOHTPOJIA, CaMOOLICHKH, NPHUHATHSA PELICHUH W
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSI C IUIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEW JIEATENIbHOCTH B TMpPOIECCE JOCTHKEHHUS pe3yjbTaTa, ONPENeisaTh
CIOCOOBI ICUCTBUI B paMKaX MPEJI0KEHHBIX YCIOBUIN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHUS,

pEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPeOyeMBbIl pe3yiabTar
JESATETBPHOCTH, OMPENCIATh TMO3UTHBHBIC W3MEHEHWS W HAMpaBlICHUS, TpeOyronme
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHHUIO 00S3aTENIbHOTO COJEPKAHMUS,
YCTaHOBJICHHOT'O JJAHHOW paboyeil mporpaMMoH, BBIIEISIOT: HAyYHbIE 3HAHUS, YMEHHUS U
crocoObl JIeWCTBUM, crieuuduyeckue sl ydyeOHOoro mnpenMera «XUMHUS», BHJbI
JEeSATEIBHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHUS, €r0 UHTEPIPETalnU, MIPeoOPa30BAHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBJIICHUM IIPUPOIBI,
MOHUMaHUuE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak oOJacTu
COBPEMEHHOTO €CTEeCTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTYyphl W MPAKTHYECKOM
JIeSITeTLHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00111€CTBA; TOHUMAHUE MECTA XUMUHU
Cpely APYIrUuX €CTECTBEHHbBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUWHOTO alIlapaTa ¥ CAMBOJIMYECKOTO A3bIKA XUMUU JIJTS
cocTaBJieHUus] (HOpMYJI HEOPraHUUECKUX BEIECTB, YPABHEHUM XMMHUYECKUX peaKIui (¢
OTMIOpOM Ha aJropuT™M Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHUYECKOU
HomeHkatypbl (IUPAC u TpuBHalibHOM) M YMEHHE HMCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI0O3HABATENbHBIX 33J1a4 C MOMOILBIO YUHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
JUTs1 OOBbSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OIOPOM Ha ONpe/IeTICHUs;
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IPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIbIO YUHUTEIS
OPUMEHSATh CUCTEMY XMMUYECKUX 3HAHUM [JIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpHaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS YYEOHBIX 3aJlaHMid U Tpu paboTe ¢ HUCTOYHMKAMU XUMHUYECKON
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TIOHATHS: XUMUYECKUWA DJIEMEHT, aToOM, MOJEKYJa,
BEILIECTBO, IMPOCTOE M CJIOXKHOE BEIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAs MaccChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKasl pEeaKlMs, pPEAKUUU COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PpPEAKIUU
3aMEIEHNs], peaklud 0OMeHa, TEIIoBOM APEeKT peakiuu, 3K30- U IHIOTCPMUUYECKUE
peaklMu, pacTBOpP, MAaccoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MacCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpALUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUIECKUI
CJION aTtoma, aToOMHas OpOuTallb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCJIECHMUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENIBHOCTD, NOJIAPHAs W HEIMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAsl CB3b, METANIMYECKasi CBsI3b, KPUCTAIJIMYECKas pelleTka (aToMHas,
MOHHAsi, METaJUIMYecKasi, MOJICKYJsipHas), MOH, KaTHOH, aHUOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAs  JUCCOLMALMsA, pPEaKUUd HOHHOTO OOMEHa,
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAaKIMM, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJIEHHE, DJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKUUHU, KaTaau3aTrop, MPEeAeIbHO
nomyctuMas konuentpauus (I1/1K), koppo3us MeTaioB, CIJIaBbl;

OCHOBOITOJIATa0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leprnoanyeckuii
3akoH J[. 1. MeHnieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINM, a TAaKXK€ MPEJICTABICHUS O HAy4YHBIX METOJAX IMO3HAHMS, B TOM UHUCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIIEAOBAHUS BELIECTB U W3YUCHMS
XAMUYECKHUX PEaKIINM;

IIPEICTABICHUE O IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(paguyc aroma, D3JEKTPOOTPUUATENIBHOCTb), MPOCTBIX W CIOXKHBIX BEHIECTB OT
MOJIOKEHUs1 3JeMeHTOB B Ilepuoanueckoit cucteme (B MajblX NEPUOAAX U TJIABHBIX
NOJrpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHTa B lleproauyeckoil cHCTEME € YMCIIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHCIO AJIEKTPOHOB),
pacnpeneneHueM 3JIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
MEPUOJIOB, KaJusl U KalbIUsl; KIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: Gu3nUecKoro cMbiciaa HUGPOBBIX JAHHBIX TEPUOTUUECKON TaOIUIIbI;

yMEHUE KIacCU(PUIUPOBATH XUMUYECKUE JIEMEHTBI, HEOPTaHUYECKHUE BELIECTBA U
XUMHUYECKUE PEaKIMU C ONOpPOM Ha CXEMbI; OMNpENEesATh BaJE€HTHOCTh M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U W THUIl KPUCTAILIMYECKON
CTPYKTYPBI B COEJUHEHUSX, 3apsil HOHA, XapaKTep CPelIbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBaHMI1 ), OKUCIUTENh U BOCCTAHOBUTENH MO AJITOPUTMY YUEOHBIX JEHCTBUIA;

YMEHHME XapaKTepHU30BaThb C ONOPONM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO, IpaduT, anmas, KpeMHUH, a30T,
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docdop, cepa, XJop, HATPUH, KAIHA, MAaTHUH, KAJTBIANA, ATFIOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YHCJE€ HX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJIOPO/I,
CEpOBOJIOPO, OKCUIBI M TUAPOKCH Bl MeTayuioB I - IIA rpynn, amomunus, meau (I1),
nuHka, xenesza (II u II1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(IIT'm V), cepst (IV u VI), cepuucras, cepHasi, a30TucTas, a3otHas, pocdopHasi, yroiapHas,
KpEMHHUEBasl KUCIIOTa U UX COJIM); OMKCHIBATH C OMOPOM Ha IJIaH W KJIIOYEBHIE CIIOBA;
yMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX
COCTaBa M CTPOCHUS IOCIJIE MPEABAPUTENBHOTO aHaIM3a MOJI PYKOBOACTBOM IEarora,
NPUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUS
XUMHUYECKUX TMPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX, BIUSHUE BEIIECTB U XUMUYECKUX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPY>KAIOIIYI0 PUPOIHYIO CPEY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJICKYJISIPHBIC M HOHHBIE YPaBHEHHSI peakluii (B TOM YHCIIE peaKIMii HOHHOTO OOMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBa W3YYCHHBIX KIaccoB / TPyNmI HEOPraHWYECKUX BEIIECTB, a TaKKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEJIMHEHUHU, MAcCCOBYIO JIOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HAXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WJIHM MPOAYKTOB PEAKIHH C
OMopoil Ha 00pa3el], aNroOpuT™M y4eOHBIX JEHCTBUI;

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPECHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aJIrOpUTM YYEeOHBIX AECUCTBUI; yMeHHE c()OpMyIHpOBaTH NpoOIeMy U
MPEIOKUTH ITyTH €€ PEILICHHS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30MaCHOM paOOThI
C XUMHUYECKMMH BEIIECTBAMHU, XUMHUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CJICTYIOITUX
XUMHUYECKHUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJCHHEM IIaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKH MPOTEKAHNUS XUMUYECKUX PEaKIUM;

U3yYeHHE CIIOCOOOB pa3ziesieHus: CMeceid;

MOJTy4YeHUe KUCIOPO/a 1 U3yUeHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOM MacCOBOM JOJIEM PAaCTBOPEHHOIO
BELIECTBA;

UCCIIEJOBAaHUE M OIMCAHUE CBOICTB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHka u (QeHondranenHa) s
OTIpe/IeNICHUs XapaKTepa Cpeibl B pacCTBOPAX KUCIOT U IIEI0UEH;
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U3y4YeHHE B3aUMOACUCTBHS KHCIOT C METaUIaMH, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCleI0BaHue aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pellieHne  OSKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAs
JUCCOITUAITIS;

pellieHne IKCIEePUMEHTaIbHBIX 3a7ad 1Mo Teme «Baxkneinme HeMeTalIbl U UX
COCTUHECHHUS;

pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBEHHbIC PEAKIMM Ha NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL:
xJjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KATUOHBl AMMOHMSI, MarHusi, KaJbllMs, allOMUHULA, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTABIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJHI] U BBISBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke MPaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalollled MPUPOJHOM Cpelibl; TOHMMaHue BpeAa (OMAacHOCTH) BO3ACHCTBUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS W
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIIEBOIOB JIJIs OpTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMH XHUMHUYECKOW TpPaMOTHOCTH, BKJIIOUAIOIICH yMEHHE
MpaBUJIILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpalIbHbIE YIO0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE; YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBJICHWSIMH ¥ TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, YMEHHE HMHTETPHUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MIPEIMETOB C MMOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JIOCTYKCHHUAX XUMUYICCKOMN
HAyK{; HaJMYHME OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(HayyHO-TIOMYJISIpHAST JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.
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TpeboBanust K TpeIMETHBIM pe3yidbTaTaM OCBOCHHUA Y4eOHOTrO TMpeaMmeTa
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yNbTaTOB OT TOJAa K TOJly, YK€ Ha3BaHHbIC B MPEABIIYIIMX TofaxX MO3UIUHU, KaK
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOrO TOJa
10 YMOJTYAHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIIYIIUX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMHAYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSIPHbII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIICHb OKHUCJIEHUS, XUMHYECKasi  peakuus,
KJIacCU(pUKaLUsl peakUuil: peaklUd COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIEeHUs, PeaKM 0OMEHa, 9K30- U SHJIOTEPMUUECKHE PEAKINH; *TeIIOBOU 3P PeKT
peakuuu™; AIpo aroma, dJEKTPOHHBIA CIOW aroma, aTOMHasi OpOUTalb, palnyC aToma,
XUMHYECKasl CBA3b, NOJISIPHAS W HEIOJSApPHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHWUOH, PacTBOP, MAccOBasl J0Jsl BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHITHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKUH, 3JIEKTPOHHOTO OaaHca;

OIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJIEHHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONpENENICHHUS, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; NPHUHAIJICKHOCTh BEIIECTB K OIPEHCIEHHOMY KIIacCy
COEIUMHEHUM 1O QopMmyiaMm; BHUJ XUMHYECKOM CBsI3U (KOBAJIEGHTHAas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

UMETh NPEACTABICHUE O CHUCTEME XMMHUYECKMX 3HAHHWHW, YMETh C IOMOIIBIO
YUUTENS MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM, JJISl YCTAHOBJICHHSI B3aMMOCBS3H
MEXy U3yYE€HHBIM MaTE€pHAIOM U MPU MOJYYSHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYecKoil wuHpopmanuu. OpHEHTHPOBATHCA B TMOHATHUAX U
ONeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
U pEUIeHUHM PacyeTHBIX 33Jlay C OMOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbIE
3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Macchl, [lepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «lleprogmyeckas cucrema
XUMHUYECKUX 31eMEHTOB [l. 1. MenaeneeBay ¢ YnCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjipa, oOliee YHCIO 3JIEKTPOHOB U
pacupeiesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMHUYECKUE peakiuu (0 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TErI0BOMY 3P (EKTy, M0 U3MEHEHUIO CTENEHU OKHUCIICHHS XUMUYECKUX 3JIEMEHTOB) C
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ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE MPUMEpPaMHU MOJICKYJSIPHBIX YpaBHEHHMA
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKIUI C OTIOPO HA CXEMBI,

IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX IOCIE
IPeIBaAPUTEIHLHOTO 00CYKICHHUS C TICIarOroM;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opMysie COCAMHEHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O000IIEeHHEe, CHUCTeMAaTH3aIus, KiIacCu(PpUKaINs, BBISIBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — NI M3yYEHHs] CBOWCTB BEIECTB U XMMUUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 10 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHUEM, a TakKe IpaBujaM OOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACITEHHON MaCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB IMIEIOYCH M
KHUCJIOT C TOMOIIBbI0 HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U JIp.),
MOATBEPKIAIONINX KaYeCTBEHHBIH COCTaB HEOPTaHWYECKHX BEIICCTB (Ka4eCTBEHHBIC
pEeaKIMK Ha HOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYCCKUX TOHSATHH: XUMHYECKHH JJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJEKTPOOTPUIATEIILHOCTh, CTEMEHb OKHUCIICHUS, XUMUYECKas peaKiius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTuMble W HEOoOpaTUuMbIe
peakIMu™, OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHHE, aJUIOTPOIus, amMQpOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJNINYECKasi), KPUCTAJUIMYECKasl peueTKa, *Koppo3us
METAJJIOB, CIJIaBbI, CKOPOCTh XUMHYECKOW peakluuu™, TMpeAeNbHO IOMyCTUMAas
konuentpanus (IT1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKHUX TMOHATHHA (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

UCTIONb30BaTh 3HAKM W CHUMBOJBI U1l (PUKCAIMU PE3yJIbTaTOB HaOIIOIEHUH,
cocTaBieHHS (OPMyJ BEIICCTB U YPABHCHUN XWMHUYCCKHX PEaKIIMH, 3alUCH JTaHHBIX
ycnoBuit 3aa4. Mcnonb3oBatk 0603HaueHMs, nMetomecs B [lepuoaudeckoii cucreme u
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Ta0IMIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUMI U COJIEH B BOJIE JJIS1 BBIIIOJIHEHUS 3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OTIOPOM Ha ONIPEACIICHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBsI3U (KOBAJCHTHAs, WOHHAs, METAJIMYecKas) B HEOPTaHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIENOYeH, *TUIMl KPUCTAJUIMYECKOM PpEmETKH KOHKPETHOIrO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHUE: *OMHMCHIBAaTh M XapaKTEepPHU30BaTh* TaOIMUHYIO
dopmy Ilepuoanueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHITUA
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbIIIKE TIEPUOJIBI;, *COOTHOCUTH* 0003HAUECHHSI, KOTOPbIE UMEIOTCS B TIEPUOAUYECKOM
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI AaTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3IEKTPOHHBIM
CIOSAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B MpEeNiax MaJIbIX MEPUOJOB M TJABHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLMU BEILIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE MPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJIEH; TOJHbIE U COKpALEHHBbIE YpaBHEHUS peaklUid HMOHHOrO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBS3M MEXy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKHX IPEBPALICHUN IOCI€ IPEeNBapUTEIBHOTO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMyse COSIUHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPAaBHEHUIO XUMHUYECKON PEaKIHH C
OIIOPOU Ha aJIrOPUTM;

CJIeIOBaTh NpPaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1ab0opaTOpHBIM
o0opy/OBaHUEM, a TaKKe IMpaBWwiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJTYYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKINM, MOATBEPXKIAIONIME KAYeCTBEHHBIM COCTAB pPa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
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docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS K MOHBI N3YYCHHBIX
METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlMU MBICTUTEILHOW NEATEIHPHOCTH — aHAINU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATH3aIINIO, BBISIBIICHUE TPHYUHHO-CIICACTBEHHBIX
CBsI3€H — JIUIsl U3yUEHUS CBOIMCTB BEIIECTB M XMMUYECKUX PEaKIUii; eCTECTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJISTTMPOBAHNE, IKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
aJlalITUPOBAaHHOW OCHOBHOW 00pa30BaTeIbHONW IMPOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHHs OOy4aroOLUXCsA C 3aJepiKKOU
IICUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIIAJAIOT C COOTBETCTBYIOIIMM Pa3/ieIoM pabodeil mporpaMMbl y4eOHOTO peaMeTa « XUMUSD»
OCHOBHOI 00pa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOrO o0miero odpazoBanud. Ilpu stom Opranusanus BrpaBe cama BHOCHUTH
U3MEHEHUs B COJAECPKAHUE U paclpeesieHne yueOHOro Marepuana o rogaM oOydeHus, B OCIE0BATENbHOCTh U3YUEHHS TEM U
KOJIMYECTBO YaCOB HA OCBOCHME KaX10M TEMBbI, OIIPEICIICHNE OPTaHU3allMOHHBIX opM 00yueHus U T.1. OOOCHOBAHHOCTD JIaHHBIX
U3MEHEHUHN ompezensercs BbIOpaHHBIM o0Opa3zoBarenbHOW opranuzauved YMK, uHAMBHIyanbHBIMH HCUXO(QHU3NYECKUMU
0COOEHHOCTSIMU KOHKpPETHbIX oOyudaromuxcs ¢ 3P, crenenbto OCBOGHHOCTH UMHU yYEOHBIX TEM, PEKOMEHAAIUSAMU O 0TOOpY U
ajanTanuy y4eOHOro MaTepualia o XMMHH, IPEICTABICHHBIMU B [10SICHUTENBHON 3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIAaHUpOBaHMs il oOydarommiicss ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OCHOBHOE cogepKaHue OCHOBHbIE BUAbI AeATE/IbHOCTU
pacKpbiBalowwme faHHbIi pasgen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yuyeHue

Pa3znen 1.IlepBoHavanbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMHUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl MO3HAHUA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HAKOMCTBO C IpaBUJaMH 6€30MaCHOCTH U MpUéMaMHU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBu/ia 6e30macHON paGoThl B XMMUUYECKOH JJTaBOpaToOpHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX MMOHATHH C IOMOIIbIO Nejarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HHU3HHU YeJIOBEKa, eé CBA3Db C APYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XUMUYECKUE IBJIEHUs C OIIOPOH Ha ONpe/iesIeHHs.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM OJIb30BAHUS XUMHUYECKOU MOCY10M U JJaG0PaTOPHBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PABOT NOJ,
KOHTpPOJIEM I1eJjarora.

[I1aHUpPOBATh ¥ NPOBOAUTh XUMHUECKUH SKCIIEPUMEHT 10 U3yYEHHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHus cMecei
BelllecTB 10/} pyKOBOACTBOM Iefiarora ¢ o6Cy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COJIepXKaHMs, CIpaBOYHbIe MaTepHaJibl, pecypchl UHTepHeTa noj
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelllecTB.*
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTeJ IbHAsI MOJIeKyIsipHast
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peakuuil (coeJUHEHUS], PA3/I0KEHUS,
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIOMOHOCOB — Y4EHBIH-3HIIUKIONEAUCT.*

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
pasnoxenue ruapokcuga meau(ll), B3aumogericTBue xKesesa ¢
cepoii, B3auMoJeHcTBHe XKeJsie3a ¢ pacTBopoM costu Megu(11)).
OMNBIT, WIJIOCTPUPYIOLIMH 3aKOH COXPAHEHHUST MacCChl.

Nab6opatopHble U NpakTMueckne pabotbl

JlaGopaTopHbI€ OTMbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
JIbAA).

[IpuMephl XMMHUYECKUX SABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aUMO/I€eICTBHE MeJjIa C KUCJIOTOM).

Mopesnin aTOMOB U MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMNYECKUX
peakumi

Bbluncnexnus

— OTHOCUTEJIbHON MOJIEKY/ISPHOW MacChl BELIECTB;

— MaccoBo# A0JIM XUMHUY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEHHUA.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ110/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C 0MOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIE€HUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEeHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHUS C OTIOPOM Ha ONpeJie/IeHUs U CXEMBIL.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBSICHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€eHHUsI C UCII0/Ib30BAHUEM BU3YaJIbHOH ONODBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (10 YUCIY U COCTABY pearupyolux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb popMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpe/ieATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOPOi Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XUMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEl0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHU

Pa3sgeu 2. BaxxHelilne npejcTraBuTe/ 1M Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpocToe Bellle-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHus. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpruMeHeHue Kucaopoaa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TepMOXHMHUYECKOM ypPaBHEHUH, 3K30*- U IHJ0TEPMHUYECKUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefoTBpalleHus. Y cuieHe TapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3yXe.
OnbIThL, eMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npaKkTMyeckne pabotbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
[IpakTHyeckas pa6ora:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

Bbluncnenus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anicChb
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI JJ/15 MONYyYeHUsA KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM Ilefiarora.

HWcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTb 3KOJIOTHYE€CKUX Hp06.HEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU
XUMHUYEeCKOH Mocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te[jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MpOBOAUTDH Ha6moae1-ma, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 104
PYKOBOZCTBOM IeAarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce
HCCJIeI0BATEbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MATEPHUAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopoa.
IloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopoa — asneMeHT 1 mpocToe BelecTBo. Haxoxaenue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoMyYeHus .

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

[osyueHue, cobrpaHue U paclio3HaBaHUe BOJOPOAA.
l'opeHue Bogopoaa.

BzaumojeicTeue Bogopoja ¢ okcuaom meau(ll).

NabopatopHble 1 npakTMueckne paborbl
JlabopaTOpPHBIH OMNBIT:

B3anMozelicTBHe KMCJIOT C MeTa/lJIaMH.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHEe eTo CBONCTB.

BbluncneHnus
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHWH aTOMHOM
MacChbl XMMUY€ECKHUX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BblunucneHusn

— 00'b€Ma, KOJIMYECTBA BEI[ECTBA ra3a Mo ero U3BeCTHOMY
KOJIMYECTBY BellleCTBa WU 00BEMY;

— 06'bEMOB ra30B [0 YpPaBHEHUIO peaKI[M1 Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH I'a30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl ero MoJiyyeHus1, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMHUYECKUX PeaKIUii ¢ ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B Ja60PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHY€eCKOH MOCy/ibl U 060pYy/JOBaHUS M0/ KOHTPOJIEM Ie/1arora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[I1aHMpPOBATh U OCYIIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

[I1aHUpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnie

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs PacyéTHBIX 3aZa4 C IOMOILIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO Maccy Bell|eCTB; KOJIMYECTBO BelleCTBa, 00 bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl IO ypaBHEHUSAM XHMHUYECKUX PeaKMi ¢ Oopoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakIHH.

BbIcTpauBaThb pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(64)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/Ibl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs cOCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIU3 BOJbl; CHHTE3 BO/Ibl; B3AUMO/I€ICTBUE BOJIBI C
meTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IeOMaTepHUaOB).

PacTBopeHUe BelleCTB C pa3/IMYHON PACTBOPUMOCTBIO.
WUccnenoBaHye pacTBOPOB KUCJIOT U 111eJI04el ¢ HOMOIIbIO
WH/JMKaTOPOB.

Na6opatopHbie U npakTU4eckne paborTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJieHHEe PACTBOPOB C Ollpe/ie/IEHHON MacCcoBOH
Jl0J1eH pacCTBOPEHHOTO BellleCTBa.

BblunucneHusn
— C MCIIOJIb30BaHUEM MOHATHUSA «MaccoBas [0 BellecTBa B
pactBOope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHHUs] XUMUYECKUX peaKIUi C y4acTUEM BOJbI C OIIOPOM Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10CJjie NpeBApUTEbHOIO CTPYKTYPUPOBAaHUA MaTepUaJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHEe IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, Ie1aTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBUaM 6e30MacHOM paboThI B JaGOPATOPUH MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HccIe[loBaTeIbCKOH J1eITeIbHOCTH HayYHO-NIONYJ/ISIPHYIO JINTEPATyPy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTENbHOIO0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yraepoaa |l u okenga asota I, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoaelcTBuE C BOAOM, KUCIOTaMMU, Lesiodamm).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUe): HOMEHKJIATYPa, *C0CO6BI MONyYeHUsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IAX Ha IpUMepe [IMHKA U aIFOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aMMO/leICTBHE C KUCIOTAMU U 11|eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEUIECTB PAa3JIUYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
megu(ll).

Peakuus HeHTpasu3anuy.

BeITecHeHUe 0/IHOTO MeTaJlJIa [PYTUM U3 PACTBOPA COJIH.

Na6opaTtopHbie U NpakTMYecKue paboTbl

JlaGopaTopHbI€ OMbBITHI:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TosryyeHMe HEpaCTBOPUMbIX OCHOBAHUH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAHUM C KUCJIOTaMHU.
Paznoxenue rugpoxkcuaa Menu(ll) npu HarpeBanum.
[IpakTuyeckas pabora:

Ne 7. PemieHue akcepUMeHTa/IbHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYECKUX COeJJUHEHUN».

BblunucneHusn
— 10 YpaBHEHHUAM XUMHYECKUX peaKL[I/II‘/'I

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJ1aCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMbl «I'eHeTuuecKast B3aUMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYLIECTBICHUE HA IPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA U
HaOJII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopMmynpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPaBHI 0€301TacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HAyYHO-TIONMYJIIPHON JINTEPaTyphl XUMUYECKOTO
COZIepKaHHs, CIPaBOYHbIE MaTepHallbl, pecypchl MIHTepHeTa, OcylecTBIeHnEe BEIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIJIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. COCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruoguyeckoil cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeH jesieeB — y4€HbIH, Mejaror U rpaaaHuH.*

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leproanyeckol cCUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. U. MeHpeneesa.

O3HakoMJIeHHe ¢ 06pa3iaMi MeTa/lJIOB M HEMETAJLJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTh CMBIC/ NEPHUOJUYECKOTO 3aKOHA 10/, pyKOBOACTBOM leJjarora.

[ToHuMaTh cyllecTBOBaHHe NEePUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHAYECKHUX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
coelMHEHUH OT I0JIOKeHUS B IepUOANYECKON CUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIulL.

YcTaHaB/AIMBATb CBA3b MeX/y N10J10XKEHHEM 3/1eMeHTa B IepUOAUYeCcKOl cucTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsiA A/pa, o6llee YUC/I0 3/1eKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3/IEMEHTOB U UX COeJJUHEeHUH 1o
rpynnam u nepuojiam [lepruouyeckoit cucTeMbl € TOMOLIbIO NTejarora.
XapakTepH30BaTb XMMHYeCKHeE 3JIeMeHThI IepBbIX TPEX IePHUOA0B, KajIus,
KaJbLus 10 UX NoJ10)keHuto B [lepuoguyeckoii cucreme /l. Y. MeHnzesneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYPHUPOBAaHUS MaTepHaJia C UCII0JIb30BaHUEM KJIHILIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33JaHUH TEKCThI yYeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYeCcKuX 3jieMeHTOB /JI. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coslel B BOJiE, 3/IEKTPOXUMUYECKHUH PsiJ| HANPSHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/l0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JJUTEpaTypy
XUMHUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa Mof,
PYKOBO/ICTBOM Ileiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOJCTBOM IleZjarora.

OnpefiessITh BUJ, XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieIsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezensiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUH.

HWcnosib30BaTh NPU BBIMOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe

CTPYKTYpHPOBaHHs MaTepuaJia, CpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XMMHUYeCKHX 31eMeHToB /l. U. MeHze1eeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsDKeHU N
MeTaJJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOZIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOE cofiepiKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspe 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asemeHTOB /I. 1. MenzaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOVCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/Us, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYecKor CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYECKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKHUX
coeIMHEHUH, UX reHeTHYecKas CBsI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BeLEeCTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Mope/1M KpUCTa/IJINYeCKUX PeIléTOK HeOpraHU4eCcKUx BelllecTB.
2. KopoTkonepuoaHas v AJMHHONIepHoAHasA GOPMBbI
[leproanyeckol cUCTEMbl XUMUYECKHX 3/1eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJIbLus 10 UX NoJ10keHuIo B [lepuogryeckoit cucteme /l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Has3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCcCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHUN
XUMHUYECKHUX PEAKIUH C OIOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
npe/BapUTebHOr0 pas6opa.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IleJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccuduxanus XMMHUYeCKHUX PeaKMi Mo pa3/InyHbIM IPU3HAKaM
(Mo yMCJLy M cOCTaBY YYaCTBYIOLIMX B PeaKL MU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPAaTUMOCTH, 10 YYACTHIO
KaTaJin3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXHUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
rOMOTEHHBIX U FeTepOoreHHbIX peakiusx. [loHsiTHe 06 06paTUMBIX
Y He06PATHUMbIX XMMUYECKUX peaKlusX. [[OHATHe 0 XHMUYECKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakLH U M0JI0KeHHe XMMHUYECKOro paBHOBeCHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTEIbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW peaKkl UM OT Pa3IM4YHbIX
$axTopoB.

2. BospelicTBue KaTaM3aTOpa Ha CKOPOCTb XMMUY€eCKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMUYECKON peaKLhU.

BbruucieHus
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHToOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHYECKUX pPeaKLUi

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHUS IIPU
ONMCAaHUU CBOKCTB BelL|eCTB U UX NpeBpalleHH .

KnaccuouunpoBaTh XMMHUYeCKUE peaKLUH 10 pa3JIMYHbIM IPU3HAKAM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW peaKLUK OT Pa3IUYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHTEJISI.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHbBIX YCI0BUSX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/IATh 3/IEKTPOHHBIN 6ajlaHC peaKLhU.

[IpoU3BOUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0cCjIe
NpeJBApUTEIBHOTO0 CTPYKTYPUPOBaHUSI MaTepUaia.

HWcrnosib30BaTh MPU BBIMOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
H0CJIe KOHCYJIbTALMH C I1€JJaroroM.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/IeKTPOIUTUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M JyuccolHalui
BellleCTB C pa3/JIMYHbIMU BUJIaMU XMMUYeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHI.

Peakunu HOHHOTO OGMEHa, YCI0BUsS UX IPOTeKaHHUsl. IoHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KMCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUK Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/J-, CyJIbdaT-, KApOOHAT-,
cunukKaT-$pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJblUs, aJIOMUHUS, XKese3a 2+, 3+ , [UHKa,
NPUCYTCTBYIOLIYE B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJieKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHIKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OmnbITHI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI 10 ONPe/IeJIEHHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpPHsI, KapOOHATA HATPUs], XJIOPUAA [IUHKA).

JlaGopaTopHble U NPpaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(Il)

Y 1[€J109H, KapOOHaTA HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy Mexay TMAPOKCU/0M KaJUsl U COISTHOM KUCJIOTOM.

Ne9. KauecTBeHHble peakLMKN Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 337124 110 TEME.
Beruncienus

— [0 YpaBHEHHUSAM XMMHUYECKUX peaKkui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIMTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTejarora.

CocTaBJsATh YpaBHEHUS JUCCOLMALMU KUCJIOT, LeJI0YEH U COJIEH, TOJIHbIE
Y COKpallEéHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie NpeABapUTeNbHON paboThL.

CiieoBaTh MpaBUiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/1bl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM J1eATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJlepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C N1e/Jarorom.

Paspeu 2. HeMmeTa/Uibl U UX coefUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKUe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeicTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJA0TA,
XUMHYeCKHe CBOMCTBA, *nosiyyeHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHui-uoHbL. */ledicTBHe XJIopa U XJIOpOBOJ0poa
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJI0PUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJloreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OIBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHON KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611IHMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX IEPUO/I0B U IJIaBHBIX O IPYII
[Tleprouyeckoi cUCcTEMbl XUMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C UCIOJIb30BAHUEM CXEMBIL.

XapakTepu3oBaTb $U3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HATPHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/ie U )KU3HU YesI0BEKaA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

OnpeJie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCI0JIb30BAaHUEM Ta6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, J1e1aTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie peiIBapUTEbHOU PabOTHI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4Y€eCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne u pusanyeckre CBONCTBA NPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKaALMH KUCJI0POJA U cepbl. XUMUUYECKHEe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOJOPOAOM U
KHCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTaMu. CepoBoiOpo, CTpoeHHe, GU3UYecKre

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "Mi3MeHeHUe paJuycoB B
noArpymnmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOrO BElleCTBa CEPhI U €€ COeJUHEHU I
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOMCTBa (KI/ICJIOTHbIe 144 BOCCTaHOBHTeJ’IbeIe]. MoJIiy4€HHd, IpUMEeHeHe U 3Ha4eHHe B IPUPOoJe U )KU3HU YeJIOBEKa C

OKcuAbI cepbl KaK NpeJcTaBUTEM KUCJIOTHBIX OKCH0B. CepHas ONOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, U3NYecKre U XMMUYecKue CBOMcTBa (061ue KakK OnpefiessTh Ha/IM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeACTaBUTEJIS KJIacca KUCJAOT U *cneuudpuyeckue*), npumereHue. | OOBACHATD CYLIHOCTb 9KOJOTHYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKOU
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPHUPOBAaHUS MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallie B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLIECTBIIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOH KUCIOThL. AlnapaThl U IPOTEKAIoLUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.
HUX NpoLecchl (Ha MpuMepe NPOU3BOACTBA CEPHOU KUCIOTHI).* CiieoBaTh paBUJaM 6€30MacHOMN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAaHUH XMMUYECKOH NOCYIbl ¥ 060PYL0BaHUs 10/ PYKOBO/ICTBOM
Haxox/ieHue cepbl U €€ coeHEHUH B npupo/e. *XuMmuueckoe nezarora.

3arpsi3HeHHe OKpYXKatoLleil cpeibl COeIMHEHUSMU CepPhl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3aTrPsASHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA,

ero npeAoTBpaleHNus.* cnpaBoyHble MaTepuaJbl ([leproanyeckyro cHCTeMY XUMUYECKUX

asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HAaNpsKeHU N
MeTaJlJIoB).

Hcnonp30BaTh NpU BLINOJHEHUH YYeOHbIX 33laHUH U B IIporiecce

JleMOHCTpanum
Kosnekuuu (BueomMaTeprasbl): cepa U eé coelHHEHHUS.
OGyryinBaHMe caxapa MoJ el CTBUEM KOHIeHTPUPOBAHHOM CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJIIPHYIO JINTEPATYPY
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaTopHbIE ONbBITHI: 1ocJle KOHCYJIbTAlMY C IelaroroM

O6HapyxeHue cyIbdaT-nOHOB.

B3aumogelicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

0 YpaBHEHUSIM XUMHUYECKUX PEAKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

O61maa xapaKTepUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, U3UvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryeckre U XUMHUYECKHEe CBOUCTBA, OJIyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOWCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHMUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A3oTuUCTas KucjaoTa. MUcrnosib3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEpa/bHbIX Y 00peHUl.*

XuMHUYecKoe 3arpsi3HeHHe OKpYy’KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, T0YBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaudukanuu pochopa*, pusnyeckue u
XUMHYeCKHe CBOMCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHu.*
3arpsi3HeHHe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢pocdop u ux coeiUHEHUSI.
B3auMo/eiicTBYe KOHLEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPpaKTHYeCKHE paGoThI

JlaGopaTopHbI€ OMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCcPOpHBIX yA0OpEeHH .
[IpakTHyeckas pabora:

Ne 10. [TonyyeHre aMMuaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHus1
110 YPaBHEHUSIM XMMHYECKHUX peaKLui

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYEeCKHe CBOWCTBA MPOCTHIX BELEeCTB
azoTa 41 pocdopa 1 ux coeJUHEHUM (aMMHUaAKa, COJIel aMMOHHUSsI, A30THOHU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHUE U 3HAaYE€HHUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIOJIb30BAHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIO0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwlleil cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HabGJII0/leHHs], ieJIaTh BIBOAI 110 pe3yJ/IbTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHY BHIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, Tab/IMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eITeIbHOCTH HayYHO-NIONYISAPHYIO JIUTEPATYPY
XMUMHYECKOI0 CO/IePXKaHusl, CIPAaBOYHbIe MaTepHabl, pecypchl iHTEpHETA
H0CJIe KOHCYJIbTALUHU C TeJJaroroM

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yrnepop, assioTponHble MoAubUKaAMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa/lIaMH, HeMeTaJ/lIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJiepo/a, YroJbHOU
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coeiUHeHUs cBoicTBa. Afcopbuusa. Kpyrosopor yrieposa B Ipupo/e. KHMCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux GusnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHUs], IPUMeHEeHHe U 3HaueHHe B IPUpo/ie
JleiCTBUe Ha XKMBble OPraHU3MBI, IOJlyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJloBeKa.
*JKoJIoruYecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(IV); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; NapHUKOBBIN HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C HAX0X/IeHHEM
YroJibHas KMCJI0Ta U e€ coJid, ux QU3ndecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Karoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakius Ha WnrocTpupoBaTh B3aUMOCBS3b HEOPraHMYeCKUX COeIMHEHUH yriepoja U
Kapb6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHbIe TOHATHS 06 OPraHUYeCKHUX BelllecTBaX Kak o [ly1aHMpOBaTh M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
CoeIMHEHUSIX YTJIepoia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJII0AeHHUS, [ieIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIlepUMeHTa
[ToHsATHE O GUOJIOTMYECKH BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NIpaBuaM 6e30MacHOM paboThI B JTaGOpaTOPUU NPHU
HeOpraHUYecKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUUYECKOH NOCYy/1bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢pusryeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
B3aMMOJeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTEMY XUMHUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIUIy PACTBOPUMOCTH KUCJIOT,
*CoeAMHEHMS KpeMHHUs B npupoje. O61uive npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 KpeMHUeBO# kucyoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTALMH C earoroM.
UCII0/Ib30BaHMUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpoUTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >xesie306eToH. [Ipo6ieMbl 6e30IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCT0JIb30BAaHUSA CTPOUTENbHBIX MaTepPHaJIOB B NOBCeHEBHON nocJie KOHCY/IbTallMH C IeJaroromM.
KU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/JIM4eCcKUX peléTOK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Apncop6uus pacTBOPEHHBIX BELleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHJIMKaTHAs IPOMBIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCcKUX BeleCTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [Tosiy4yeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HUOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemeTanbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH AoJIeH.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/ioB. PU3nvYecKUe U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611He CIOCOOBI TOYYEeHUsI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aIUTHI OT KOPPO3HH.
CrnuiaBsl (CcTasib, 4YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMHi MeTaJ/lJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/JIM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTAJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMH CMJIaBOB METAJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTasljla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, C/TU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMecH

PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelIEeCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001He GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHsI METAJJIOB IOC/Ie
CTPYKTYypUPOBaHUS MaTepuaa.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHUYECKOU MOCY bl U 060PYy10BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XAMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA,
cnpaBoyHble MaTepuaJbl ([leproanyeckyro cHCTeMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIel0BATENbCKOH J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM
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Tema 8. BaxxHelIue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

lllesiounble MeTasbl [losoxxenue B [lepruoguyeckoil cucteme
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxgeHue B npupoge.

dusnueckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasvsi). OKcuibl M THAPOKCU/bI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBHBIE META/Ibl MArHUH U KaJbLUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckoi cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelillMe coeHEHUS
KaJbLuus (OKCUA, TupoKcu, cosn). *JKEcTKOCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs1.*

Amomununil. [TonoxeHnue B [leproanyeckoil cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JIA U TUAPOKCH/IA.

2Keneso: coctas, cBocTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoenue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCUBI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMozelicTBHe HaTpHUs C BOJOM.

OkpallMBaHMe JJaMEHW MOHAMU HAaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLIUSL.
BzauMopeiicTBue oKcHa KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTU4YeCKHe paGoThl
JlaGopaTopHbIE OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA ATIOMUHUS.
KayecTBeHHbIe peaKliMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTasibi».

BbruucieHus
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B I'PYNNax U UX COeAMHEHUH C y46TOM CTPOEHUS UX aTOMOB.

XapaKkTepu3oBaTb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIocoObl UX OJIyY€eHUs, IPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KAYeCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, IUHK3, XKeJie3a (2+), xkesesa (3+), meau (2+) ¢
HCI0JIb30BaHMEM TabJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JIAGOPATOPUU ITPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOJUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUNHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6GHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KU3HU YesoBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AessTeJbHOCTH JIOZeH,
OCHOBHbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOT'O
YyeJsioBeKa.
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(34) [IpuposHbIe HCTOYHUKHU YT/I€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6bACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHHUSA BElleCTB U XUMUYECKUX

HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U peakIui B GBITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X03511CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalLlel cpebl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0KasbIBaTh IEPBYIO IOMOLLb IPU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
PoJib XUMUM B peLlIeHUH KOJIOTHYECKUX TPo6aeM.* [IpruHUMATE y4acTHe B 06CYKAEHUU MPO6IEM XUMUYECKOUN U 9KOJIOTUIECKOU

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHble IyTH eé pellleHHs € OIOpoi Ha HUHPOPMALMIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

2-ii BapMaHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAHUM B PA3JIMUHBIX YCIOBUSIX (IEPEHOC 3HAHUM 1O aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaroImuXCcsl MPU U3YyYCHUN HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBAa  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne IaHupoBaHus 10 pa3jieslaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 knacce. I3 9 knacca B 8- mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',
"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamis»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs 1 OKpysKaroias cpeaa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMeEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTINYHiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIeNieHue oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKIATypa, OOIIMe CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opmMyn Mo
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboThI

Paznen «IlepBoHavyasibHble XUMUYECKHE MTOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpaIeHust ¢ HIM
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBAPEHHON COJII»

Paznen «llepuoanyeckuii 3aKOH U MepHoMUecKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMHUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE pEeaKuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpuroToBICeHHE PACTBOPOB C ONPEACICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAaHMYECKUX COSANHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca [Ipakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponbsHas pabora Ne9 «toropas paboTa 3a Kypc HCOPraHUIECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammeil,

M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AEATENIbHOCTU
obyuatowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)

46




Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckre CcBOHCTBA
BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasjesieHUss cMecei.
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoHCTpauumn
1. JlabopaTopHOe 060pyI0BaHUE.

2. PaznuyHble BUAbl XUMUYECKON OCy bl 3. 06pa3iibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIE ONbITHI:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/I U3yYaEMBIX MIOHSATHH C IOMOILIbIO NTeJjarora.

PackpbIBaTb poJib XUMUHU B IPUPO/E U XKU3HHU YEJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pu3nvecKre U XMUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpeJiesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM OJb30BAHUS XUMHUYECKOU MOCY[0 U J1JaGopaTOPHBIM 060PY/I0BaHUEM, A
TaKXKe IpaBUJaM o6pallleHUs C XUMUYEeCKUMHU Bellle-CTBAMH B COOTBETCTBUH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO TPaKTUYECKUX paboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBaTh U MIPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BeleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHreM MJIaHa PaboThlI.

Hcnosnb30BaTh NpU BLINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpoIiecce UCC/Iel0BaTeIbCKOH
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJiarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3Y4eHHbIH NOHATHUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKUX OTHOCHUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCHTeJBHAass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUYeCKOI'0 3JIEMEHTa B COeAMHEHUH.
dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas

peaklus ¥ eé NPU3HAKH. YpaBHEHHUS XUMHUYECKUX peaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peaknui (coeAnHEHUE, pa3yioKeHHe, 3aMellleHHe, 0OMeH ).
*M. B. IOMOHOCOB — y4€HBIA-3HIMKIONEAUCT.*

AemoHcTpauumn

dusnyeckue sBIEHUA (pacTHpaHHUe caxapa B CTYIIKE,
KHUIIeHHe U KOHJeHCcalusl BOJbI U T. /1.).

XuMHYecKue siBIeHUs (ropeHue CBeYH, Pa3/ioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

pasnoxeHue rugpokcuaa Meau(ll), B3aumogerictere

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibI I03HAHHUS (B TOM 4YHCJe HAab/II0eHuE,
MO/IeJIMPOBaHNE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLy MBICJIUTENbHOH J1eTeIbHOCTH
(cpaBHeHHUe, K1accUpUKaLMA) A1 U3yYEHHUs BelleCTB U XUMUYECKHX peaKLUi ¢ 0IIopoH Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MIOHATHHI U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONMUCAHUU
CBOWCTB BeIleCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIe C10Ba.

PazsimuaTh Gu3NYeCKHe U XUMUYECKHE SIBJI€HUS], 06BSCHATD UX CYLIHOCTb C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHHUs U CXEMBI.

OnpefiessiTh NPU3HAKU XUMUYECKUX PEaKIUH, YCI0BUS X NPOTEKaHUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKH 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOTO YYEHUS C UCI0JIb30BAaHNEM BU3yalbHOW OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCs BEIIEeCTB) C ONIOPOM HA CXEMBI.

CocTaBasATb GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD 10
dopMysiaM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaTh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH Ha a/ITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM M0JIb30BAHUS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Xe MPaBUJIaM 0OpallleHHs C BellleCTBAaMU B COOTBETCTBUH C MHCTPYKIUAMH 10 BBITIOJTHEHHIO
J1abOpaTOPHBIX XMMUYECKHX OIBITOB I0/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH YYe6GHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPY XUMUYECKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

Na6opaTopHble 1 NpakTUYecKue PaboTbl

JlaGopaTopHbIe OIBITHI:

I[IpyuMepb! ¢pU3NYeCKUX BJEHUI (TJIaB/IeHHe BOCKA,
TasiHUe JIbJ1A).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpoKa/MBaHKe MeJHOM
IPOBOJIOKH, B3aUMO/JeiCTBHE MeJIa C KUCJIOTOH).
MoJei1 aTOMOB U MOJIEKYI.

IMpakrnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

Bbluucnenusn

— OTHOCHTEJIbHOH MOJIEKYJISIPHON Macchl BELIECTB;

— MaccoBO# Z10J1M XHMHUY€ECKOT0 3/IeMeHTa 110 GpopmyJie
coeZiMHEeHUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBOJCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHUS B XuMuH (34)

KosinyectBo BemectBa. Mosib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbIi 06'b€M ra30B. PacyeThl 1o XUMUUECKOH
¢dopmyuJie. PacueTbl MaccoBoO# 10/ XHMUUECKOT0 3/IeMEeHTa B
COeJJMHEeHUM, KOJIMYeCTBa BeLIeCTBA, MOJIAPHOW Macchl
PacuéTbl 1o XUMUYECKUM YPaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLbl BellleCTB KOJIMYECTBOM OZUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XUMHUYECKOMY YPaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKEe U3YyYCHHbIE
3aKOHBbI U TEOPHUHU JId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOIIbIO nmegarora.

BBIYHC/IATE MOJIAPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
onopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThl IO ypaBHEHHUSAM XUMHUYECKUX PeaKIMi C 0opoil Ha o6pasel, aIrOpUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEMA, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMyY, Macce peareHTOB HJIM IPOAYKTOB PeaKL[UH.

BricTpanBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOI Ha MHPOPMALIMIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH OHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO ITefiarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoaudeckas cucreMa XuMu4eckux 3jiemeHToB /I. U. MeHjesieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
MNepuoanyecKnii 3aKoH n
Mepuogunyeckana cucrema
XUMMUUYECKUX 31EMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  MONBITKM  KJIacCUQUKALMH  XUMHYECKHUX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBle U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMHY€eCKUX

3J1IeMEHTOB . H. MeHneneeBa.

KopoTkoneproznas u *ajauHHOmepuofHasa™  ¢opMel

PackpbIBaTb CMbIC/ IEPUOAMYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHMMAaTb CyLECTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUY€ECKHX 3J1EMEHTOB
(u3MeHeHHe paJiuyCoB ATOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOH CHCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIULL.

YcTaHaB/IMBATh CBA3b MEX/LY M0JI0KEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME U CTPOEHHUEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUC/I0 3JTEKTPOHOB U pacipe/ie/ieHUe X 10
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH 10 rpynnaM 1
nepuojam [leproauecKoi cUCTeMBI C IOMOLIbIO Tejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
. MeHnpeneeBa. [lepuogbl U rpynnbl. PU3UYEeCKUH CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit
cucteMmsbl /. U. MeHies1eeBa. XapaKTepyUCTHKA XUMUYECKOTO
3JIeMeHTa I10 ero MoJioKeHU1o B [lepuosnyeckoit cuctemMe
. . MeHpeneeBa.

*3aKOHOMEPHOCTH  U3MEHEHHUs

paguyca  aToOMOB

XUMHYECKUX 3JIEMEHTOB, MeTaJlJINYeCKUX U
HeMeTa/UTMYeCKUX CBOWCTB IO TpynmnaM M IepHojaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMBI XUMHUUYECKHUX 3JIeMEHTOB /JIsl pPa3BUTHUS HAyKHU U
npakTuku. /. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanyeckoi cUCTEMBI XUMHUYECKUX 3J1EMEHTOB
J. U. MeHnesneeBa.
O3HakoMJIeHHe ¢ 06pa3liaMy MeTa/lJIOB U HEMETAJLJIOB.
NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOPHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu

KUCJIOT U 1eJioyei

XapakTepu30BaTb XUMHUY€eCKHe 3/1IeMEeHThI IIEPBbIX TPEX N1ePUO0B, KalNs, KaJAbLUA M0 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. U. MeHpeneeBa.

CneznoBaThb npaBuaM 6e30mMacHON paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAHUHU XUMUYECKOHN
MOCyibl M1 060PYZ0BaHHUs O/ KOHTPOJIEM IIeJjarora.

BeIcTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OITOPOX HAa UHPOPMALUIO U3
y4ye6HUKa U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO UCI0JIb30BaTh U3yYEeHHbIH NOHATHUIHHBIN
anmnapar Kypca XMMHUHU [I0cJle CTPYKTYPUPOBaHUSA MaTepuaJia ¢ UCII0Jb30BaHUEM KJIULIE,

HWcnosib30BaTh NpY BHINOJHEHUH YUe6HBIX 3a/JaHUH TEKCThI yYeGHUKA [TocIe
CTPYKTYpPUPOBaHUS MaTepHasa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro cucremMy
XUMHUYeCKUX 3y1ieMeHTOB /. . MeHzesieeBa, TabJIMIy PACTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psi/i HANPSKEHUH MeTaJLJIOB).

Hcnosb30BaTh Npy BBINOJHEHUH YYeOHbIX 3a/JaHUH U B POLiecce UCC/Iel0BaTeIbCKON
JlesITeJIbHOCTH HAayYHO-NONYJISAPHYIO JIMTEPATYPY XUMUUY€ECKOI0 COZlepKaHUs, CIPaBOYHbIEe
MaTepHuaJbl, pecypcbl MHTepHeTa M0J, pyKOBOJCTBOM Illefarora

Tema 5. CTpoeHue BelecTB.
XumMnueckasi CBSI3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBA3b.  *DJIEKTPOOTPUIATEIFHOCTh aTOMOB — XMMHYCCKHX
aeMeHTOB.* MoHHas cBA3b. *TWIBI  KPHUCTAUIMYECKUX
pereTok.*

CreneHb OKHCJIEHUSI. OKUCJIUTENTBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. HpOL[eCCbI OKHCJIEHUA U
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINU pa3IoKeHHNs, COSIMHEHUS

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHI 0] PYKOBOJICTBOM IMEAarora.

Onpenensats BUJ XUMAYECKOW CBSI3U B COCMHEHUH C UCTIOIh30BAHUEM CXEM.

Omnpezensth CTENeHb OKUCICHUS] XUMHIECKOTO IeMEHTA M0 POPMyIIe ero COeIHHEHNUS C
HCIIOJIb30BAHUEM AITOPUTMA.

OmnpenensiTs 3IeMEHT (BEIIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBSCHATH CYIIHOCTH MPOIIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CoCTaBNIATh 3IEKTPOHHBIN OanaHC ¢ y4€TOM YHCIa OTJAHHBIX U IPUHATHIX JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOI PEaKIMy M0 aJropuTMy pasdopa
OKHCITUTEILHO-BOCCTAHOBUTEIBHOM PEAKITHH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqeGHbe 33}13.HI/II‘/’I TEKCThI y‘{BGHMKa I10CJIC CprKTypI/lpOBaHI/lﬂ

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MemnneneeBa, TabIHIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHMI! U cOJIel B BOZE, IMEKTPOXUMHUIECKHH PsII|
HAIpsHKEHUH METaIIOB)
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PasgeJ 2. BaxHeiilne npeAcTaBUTe/ M HEOPraHMYEeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y9)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue

KHCJOpoJa B MNpUpoje, OGU3MYECKHE M XUMHUYECKHE
cBo¥icTBa. Peakuyy ropeHus MPOCTHIX U CI0XKHBIX BEIECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3H/I0TEpMUYECKHE peakuuy, *TepMOXUMHYECKHE
ypaBHeHus.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KHCIOpoJa B JabopaTopud U
KHCJ0pOJa. KpPYyroBOpoT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIEHHUE TapHUKOBOIr0 3¢ deKTa, paspylieHne 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA

(Ha mpHMepe B3aUMOJEMCTBUA C

HNPOMBIIIJIEHHOCTH.
NpUMeHeHue

HeMeTa/ylaMu H

OKCHJaMU MeTaJlJIoB), MpUMEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTre o kucaoTax Kucaoter u cosu.

AemoHcTpauumn

BzauMogeiictBue pocdopa, ceprl U xese3a ¢ KUCI0POL0M
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpefiesieHUe COJlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

NabopatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMu OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosrydyeHUe KUCJI0POAQ, U3yYEHHEe ero CBOKCTB.
IpakTnueckas pabora NeS. [loxyueHue Bogopoa 1 U3ydeHne
€ro CBOMCTB.

Boruuciienus
— MOJIEKYJIIPHOM MacChl KUCI0PO/a U 030Ha Ha
OCHOBAaHHWHM aTOMHOM Macchl XMMHYECKOI0 3JIeMeHTa

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHUI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpalleHUuH C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHILE.

XapakTepHu30BaTh (OMUCBHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOMCTBA KUCI0PO/ia, CIOCOOBI €ro MOTYIEHHUs,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakKlMy ropeHusl U MeJlJIeHHOI'0 OKMCJIEeHU C IpeiBapUTeIbHBIM 06Cy¥/AeHUeM
napaMeTpOB CpaBHEHHS.

Co6upaTh NpuUGOPHI AJIs MOJyYeHHs KUCJA0Poia (BbITECHEHHEM BOJIbl M BO3/1yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJIOPOJ, OJ KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIUKY [JIJI1 COCTaBJIeHHsI GOPMY.JI BELeCTB, MOJIEKYISPHbIX
yPaBHEHMH XMMHUYeCKHUX peaKLui C yuacTHUeM KHCJI0POJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUU NMPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHMsI 10/, KOHTPOJIEM NTelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYMMH BeLeCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOJUTD
Hab6J1I0/leHus, e/1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Iefiarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3aJaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOT0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa noJ pyKoOBOACTBOM llefarora.

BbicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALUIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha MJIaH, TPAMOTHO UCINO0JIb30BaTh U3y4YeHHbIN NOHATUWHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsl.
IouATHE 06 OCHOBAHUAX

Boga. Ee cocraB. CtpoeHue. Mosiekysibl. *®usnyeckue
CBOWCTBA BOJbl. Bojia kak pacTtBopuTesb.* PacTBOpHIL

PaCKpblBaTb CMBICJI U3yYaeMbIX MOHSATUHN U NMPHUMEHATDb 3TU NOHATHUA NIPHU OITUCAHUUN CBOMCTB
BelleCTB U UX npeBpaLueHm?l C [IOMOIIbIO ITeJarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
OCHOBaHHUSIX.
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

Posip pacTBOpOB B mnpupoje U B KHU3HHU
YyeJslOBeKa.

AemoHcTpauumn

JJ1eKTPOJIN3 BOAbI; CHHTE3 BOJbl; B3aUMOJEeHCTBHE BOADI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHHE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCIIOT U Lies04el ¢ IOMOLIbI0
WHAUKATOPOB.

Na6opatopHble U NpakTMYeckne paboTbl

Ilpakmuueckas paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpese/EHHOU
MaccoBOH Jl0J1ell pacCTBOPEHHOIO BellecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPO Ha IIJIAaH U CXEMY.

CoCTaBJIITh YpaBHEHUSI XUMHUECKUX PEAKIMH C yYaCTHEM BOJBI C OIOPOM Ha CXEMY.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ, OT 3arpsA3HeHuUs 1oce
npe/iBapUTebHOTO0 CTPYKTYPUPOBaHUA MaTepHaa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Nleiarora, ¢ UCI0JIb30BaHUEM KJIHUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUU NMPH UCNOIb30BAHUHY XUMHYECKOH
nocyApl ¥ 060py/J0BaHUA N0/, KOHTPOJIEM Ile/iarora.

[IpoBOANTD BBIYKMCIEHUS C TPUMEHEHUEM MOHSTHS «MaccoBasi [10Jis Bell[eCTBa B PacCTBOpe» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOHBIX 3alaHUH U B IPOLecce UCCIe0BaTeNlbCKON
JleATeJIbHOCTH Hay4HO-MOMNYJ/IIPHYIO0 INTEPATYPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOJCTBOM Iefiarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmapar Kypca XMMHH 110CJle IpeiBapyuTebHOT0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

Tema 8. Js1eKTpoaUTHYECKAS
Auccouanus. XuMudecKue
peakuuu B pacTBOpax

(54)

Teopust 3EKTPOIUTHUECKON JIUCCOLUAITNH.

ONeKTponuTHYecKast ~ JUCCONMAIMA.  ONEKTPOIUTHl |
HE3NMeKTPOIUTHL. KaTnoHs!, aHHOHBI. *MeXaHn3M TUCCOIHAIINT
BEIECTB C PA3TMIHBIMH BUAAMH XUMHIECKOH cBs3u. [lonsTne
ocTeneHu aucconnanu.* CHiIbHbBIE U cIa0bIe SIEKTPOIUTEL.
Peakiun nonHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEaKIUi
HOHHOTO 0OMeHa 710 KoHIa. [lomHbIe U COKpamEHHbIe HOHHBIE
YpaBHEHUS XuMHYeckre  CBOMCTBa

peaxuuii. KHCITIOT,

OCHOBaHHII H CcOJed B CBeTe MpeACTaBIeHHH 00

9NIEKTPONUTHYECKOH Jucconpaniy. KadecTBeHHBIE peaKIny Ha
KaTHOHBl W aHHOHBL: MOHBI XJIOPUIA-, OpPOMHA-, HOAHUI-,
cynbdar-, kapOoHAT-, CUITNKAT-, hocdaT- aHHOHBI;, THIPOKCH-
WOHBI; KaTHOHbI aMMOHHS, MAarHHs, KajblHs, aTIOMHHHS,
xene3a (2+) u (3+), memu (2+), UMHKA, TPUCYTCTBYIOUINE B

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/I U3yYaeMBIX MIOHATHH, @ TAK)Ke CMBIC/ TEOPHUH 3JIEKTPOJIUTHYECKOH
JIMCCOLIMALIUH C OTIOPOY HA CXEMBI.

O6bACHATD NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOIIbIO TTe/iarora.
CocTaB/ATb ypaBHEHUS JUCCOLMALMU KUCJIOT, LeJIouel U COJIeH, MOJIHbIE U COKPaILEHHbIE
HOHHBIE yPaBHEHUS] XUMHY€ECKUX peaKUi HOHHOT0 06MeHa.

[l1TaHMpOBATE U OCYLIECTBJIATH Ha MPAaKTHKe XUMHUYeCKUe 3KCIepUMEHThI, TPOBOAUTH
Hab6JII0ieHHs, JleJlaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIEPUMEHTA MOCJ/Ie pe/iBapUTeTbHON
paboThI.

CnenoBaTb npaBuJaM 6e30macHOM paboThl B JaGOPAaTOPHUH NTPH UCIIOTb30BAHUHY XUMUYECKOHN
MOCy/ibl M1 060PYZ0BaHHUs O/ KOHTPOJIEM IleJjarora.

[Ipou3BOAUTE BBIUUCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BeicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHBIE OTBETHI C OITOPOX Ha NHPOPMALHIO U3
y4yebHUKa U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO UCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIN
anmapar Kypca XMMHH 110CJIe IpeiBapUTebHOr0 CTPYKTYPUPOBAHUSA MaTepHaJa.

HWcnosib30BaTh NpU BHINIOJIHEHUH yUe6OHBIX 3a/JaHUH U B ITpoLiecce UCCIe0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-MIOMYJISIPHYIO JIMTEPATYPy XMMHUUECKOTI'0 COZeP>KaHUs, ClIPAaBOYHbIE
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HaTpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TU/APOKCHU/IOM KaJIUs U COJITHOM KHCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C IIeflaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanusa HeopraHU4eckux coeJMHEHUH.

Okcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHbIE, aMdoTepHbIe, Hecoeobpasyolye Ha
npuMepe okcuza yriaepoga |l u okenga asora I1*),
HOMeHKJIaTypa *[losyyeHre* M XuMUYeCcKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUS), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHAMU
HeMeTaJ/IOB, KUCIOTAMH, COJIIMU), *CIIOCOGBI OJTyYyeHHs.*
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKIATYpa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSMH,
COJIIMM Ha IPUMeDpe COJITHON U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* Ps; akTHBHOCTH METAJJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHCTBHE CoJIel C MeTaJlJIaMU, KUCJIOTaMHU,
11eJ109aMH U COJISIMU.

['eHeTHYecKasi CBSI3b MEXK/Y KJIaCCAMU HEOPraHUY€eCKUX
coeauHeHuH. ['eHeTHYeckue psabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€ECKHe CBOMCTBA B3aUMO/IeCTBHUE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB PA3JIMYHBIX KJIACCOB.
B3auMogpelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
meau(ll).
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OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COSANHEHHH 110 MAbI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEMHEHUII Ha OCHOBE
OTIpe/IENEHNs].

Cocrasienre GopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSMHEHHI U HAa3bIBaHUE UX I10
MEXIyHapOIHO! U TPUBUAIBEHOI HOMEHKIJIATYpe C NCIIOIb30BAHUEM OINPEIEICHNS U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTaBY U CE0LCHMEAM C ONIOPOH Ha ONpPEeIeHH,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocraBieHne TabIUIbI TEHETHIECKUX PSIJIOB M CXeMBI «I eHeTndecKast B3auMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTAaHWIECKHUX COSIMHEHMIN 0] PYKOBOACTBOM IeIarora.

[Tporuo3upoBaHue CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB H3YUSHHBIX KJIACCOB,
IPYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHU) MOl pyKOBOJICTBOM IeJlarora.

CocraBieHre MOJIEKYJISIPHBIX YPAaBHEHUH peakLuil, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOWCTBA
U3YYEHHBIX KITACCOB U CNOCOObI NOJIyYeHUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYII, a TAKXKe
MOATBEP>KAAIONIIX TE€HETHUECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEIHHOMN OIOPHI.

CocTaBieHre MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapPUTENHHBIM 00CyKICHUEM
BBIOOpa pearupyIoNix BEIIeCTB.

Beruncnenue 1o ypaBHeHUSIM XUMHYECKHX Peaklnii KoaudecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB WK MPOIYKTOB PEAKLUH 10 aITOPUTMY.

[InanupoBaHue U OCYIIECTBIEHHE Ha MPAKTHKE XUMUUECKOT'0 3KCIIEpUMEHTA U HAaOII0IeHHS IO
PYKOBOJICTBOM YUHTEIISL.

DopmynrpoBaHUE BBIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIF30BAaHNEM OIIOPHBIX CIIOB.
DopmynrpoBaHUE C MOMOIIBIO MEarora U BEITOJIHEHNE IIPaBHI Oe30macHoi paboTH B 1abopaTopun
TP UCTIONB30BAHUN XMMUUECKOH TIOCYIBI 1 000pYHOBAHHSI.

Vcnonp3oBaHue MpH BHIMOJTHEHUH Y4eOHBIX 3a/IaHUI U B IPOLIECCE HCCIISI0BATENILCKOM IS TENbHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPCHI
HHTepHeTa, ocylecTBIeHne BbIOOpa 1101 pyKOBOACTBOM HACTaBHUKA.




Peakuus HelTpasnsanuu.
BbITecHeHUE 0ZJHOTO MeTaJljIa APYTUM U3 PACTBOPA COJIH.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTopHBIE ONBITHI:

B3auMo/ieliCTBUE KUCJIOT C METAJIJIAMH.

[TosiyyeHMe HEPACTBOPUMBIX OCHOBAHH.
B3aumogeiicTBHe HepaCTBOPUMBIX OCHOBAaHMH C
KHMCJIOTaMH.

Paznoxenue rugpokcua meau(ll) npu HarpeBanum.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMEHTAJIbHBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCChbl HEOpPraHUYeCKUX COeJUHEeHUM».

Bbluucnenusn
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

BI;ICTpaI/IBaHI/Ie pa3BépHyTbIX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(bOpMaIII/IIO us3
y‘Ie6HI/IKa U CIIPaBOYHBIX MAaTE€PUAIOB, 'PAMOTHOE NCIIOJIb30BAHUE U3YUCHHOTO TOHATUIHOTO
arrapara Kypca XuMHUHU € UCIIOJIB30BAaHUEM IlJIaHa, OMIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso un xumuyeckme

peakuum, 44

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuuii (44)

*Tlousitrie o CKOpPOCTH XUMHUYECKOMN peaKkuuu. q)aKTOpLI,
BJIMAIOIUE HA CKOPOCTH XUMUYCCKOM pe€aKkuuu. [TonsTHe o
TOMOT'€HHBIX MW TCTCPOrC€HHBIX pPCaKIUAX. Tlonsite 06

06paTI/IMI)IX u H€06paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.
ITonsarue 0 XUMHUYCCKOM PaBHOBECHUU. CMeH.[eHI/Ie
XUMHUYECKOIO  paBHOBECHA. (I)aKTOpLI, BJIMAOIINAEC  Ha

CKOPOCTb XUMHUYECKON p€akiu U MOJIOKEHUE XUMUYECKOI'O
PpaBHOBECHUA. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHYCCKUX peaKL[I/Iﬁ o
PasHbIM OCHOBaHHUSM.*

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHH ¥ IPHUMEHSTH 3TU MOHSTHUS IIPU ONMCAHUU CBOMCTB BEIIECTB

HX NPEBpaIICHUH.

KnaccuduuupoBars XUMHYECKUE PEAKINH IO PA3THYHBIM MIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTE CKOPOCTH XUMHUYECKOH PEaKIMU OT Pa3InIHBIX (PaKTOPOB MOX

PYKOBOJCTBOM YUHTEIIA.

[IporHO3MpPOBATH BO3ZMOXKHOCTH NMPOTEKAHUS XUMUYECKHX IPEBPAIIEHUH B PAa3INYHBIX YCIOBHAX HOCIE

NIpe/IBapUTEIILHON pabOTHI.

DnpenensTh oKUCIUTENb U BoccTaHoBUTENb B OBP.

CocTaBisTh AJIEKTPOHHBIHN OalaHC peakIUH.

[IpOonU3BOANTH BEIYMCICHUS 10 XUMHUUECKIM YPABHEHHSAM T10 aJTOPUTMY.

BBICTpanBaTh pa3BEPHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha HHPOPMAIHIO U3 YIeOHUKA H

CIPaBOYHBIX MaTepHaJIOB, TPAMOTHO MCIIONIH30BaTh N3YUCHHBIN MOHSITHIHBIN anmapaT Kypca XUMAU

ocJIe MPEeIBAPUTENFHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Vcnosnp30BaTh MpY BEITIOTHEHUH YY€OHBIX 3aJaHUH U B IPOIIECCE MCCIIEI0BATENbCKON IESITETbHOCTH

HaYYHO-TIOMYJISIPHYIO JIATEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPAaBOYHbIE MAaTePHAIIBI, PECYPCHI

WuTtepHeTa nociie KOHCYJIBTAINH C IIEIaroroM.

PackpbIBaTh CMBICI H3y4aeMbIX MMOHATH, a TAK)KE CMBICI TEOPUH AIEKTPOIUTHYECKON TUCCOIMALINY C

ONOpON Ha CXEMBI.

DOBSICHATH MPUIUHBI JIEKTPOIPOBOTHOCTH BOIHBIX PACTBOPOB C IIOMOIIBIO TIearora.
CocTaBIsATh ypaBHEHUS JUCCOLUAIIAN KHCIIOT, IIEN0YeH U COJIeH, TIOHBIE H COKPAaIEHHBIC HOHHEIE
YpaBHEHHUS] XUMHYECKHAX PEAKIUi HOHHOTO OOMEHa.

nJ’IaHI/IpOBaTb 154 OCyLLleCTBJ'IHTb Ha NPAKTUKE XUMHUYECCKHUE DKCIEPUMEHTBI, IPOBOANUTH Ha6J’I}O}leHI/l$[,
JieTIaTh BBIBOJIBI MO pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MPE/IBApUTEIbHOM paboThI.

CrnenoBath npaBuiiaM 0e30MacHOi paboThl B 1a00PAaTOPHHU MPH HCIOIB30BAaHUH XUMUYECKOH OCYIbI 1
000pyI0BaHusI MO/ KOHTPOJIEM MeJarora.

l_lpomBozme BBIYHCJICHUA 110 XUMHYCCKHM ypaBHeHI/IHM.
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MHPOPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO HCIIOIb30BaTh N3YIEHHBII MOHATHHHEII ammapar Kypca XUMAN
1ocje IpeIBapUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHuana.

Vcrionp30BaTh MpH BEITIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENbCKON eI TETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJEPKaHUsI, CIIPaBOYHBIE MAaTEPHAIbI, PECYPCHI
HHTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KJIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Pasae 1. BemecTBo 1 XUuMHU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS.*

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mozesii KpUCTA/I/IMYeCKUX PEeIIETOK HEOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, KaJIus U KaJbLUs 110 UX
noJioxkeHuto B [lepuouyeckoii cucteme /l. 1. MeHiesieeBa ¢ 0MOpoii Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BelljeCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIMILy paCTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEL|eCTB pa3/IMYHbIX KJIAaCCOB, NOATBEPKJATh
CBOMCTBA NPUMepPaMH MOJIEKYIIPHBIX ypaBHEHN I XUMHUYeCKHX PeaKIUui ¢ OIIOpOH Ha CXeMy.

OnpezenaTb BUJ XUMHUYECKOH CBSI3U U TUI KPUCTAJLIMYECKOH PeIlEéTKH BelleCcTBa C OOPOM Ha
cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs TN0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaMIO U3 y4yebHMKa U CIIPAaBOYHBIX MaTEPHaAJIOB, F[PAMOTHO MCI0JIb30BaTh U3y4eHHbIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Ilefarora.

PackpsIBaTh CMBICT TEOPHH TEKTPOIUTHIECCKOH Aucconnanu. OOBsICHAT IPHINHBI

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocCTaBJIATh YpaBHEHUS TUCCOLMAIMU KUCIIOT U ILEJI0UEH, IIOIHbIE U COKPAIICHHbIE XUMUYECKUE

YpaBHEHUS] XUMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MPOCTBIX BELeCTB — raJoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJ/UIaMH - BOJIOPOZIOM M KHCJIOPOJOM, *1esiouamu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZ0PO/Ia Ha
OpraHu3M yeJsioBeKa.* BaxxHel1IMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB HEMETAJLJIOB U UX COeJUHEHUH B
npe/iesiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYeCKHe CBOMCTBA MPOCTHIX BEIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0OPO/1a, XJIOPHUAA HATPHUS ), CIIOCOOBI UX
MOJIy4Y€eHUs], TpUMeHeHHe U 3HaUYeHWe B IPUPOJIe U )KU3HU YesIoBeKa 1ocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh TaJIOT€HU-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIMIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[11aHUPOBATH U OCYIIECTBJATH Ha MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
Hab6JII0/IeHHS], J1eJIaTh BbIBO/IBI 110 pe3yJibTaTaM 3KCIIepUMEeHTa MocJie IpeBapUTeNbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuzpeomaTepuasibl: rajoreHbl U UX COeJUHEHU .
06pasubl XJI0PUAOB.

JlaGopaTopHbIe U IpaKTHYeCcKUe paGoThl
JlabopaTOpHBIH OMBIT:

Pacno3sHaBaHMe XJIOpU/I-HOHOB.

paboThIL.

CiepoBaTh IpaBUiaM 6e30MaCHOM PaboThI B JIAG0PATOPUU TP UCI0JIb30BAHUH XUMHUYECKOMI
1oCy/ibl M 060pYy/10BaHUs 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIHN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTUKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
OCco6EeHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMMHYeCKHe CBOHCTBA (KUC/IOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJ1acca KUCJIOT U creluuyecKkue), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKklUy, JexXallie B 0CHOBe
MPOMBILIJIEHHOTO CI0C06a MOoJy4eHUs] CEpHON KUCJIOThL*
CoJii cepHOM KUCJIOTHI, KAaUeCTBEHHAs! peaKIys Ha
cyibdaT-uoH.

Haxoxx/ieHue ceprl U eé coeJUHEHUH B IpUpOJe.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/ICJTOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CIIOCOGHI €T0 MpeJoTBpalleHus.*

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJUHEHHUS.
06yryiuBaHUe caxapa Mo/, 1eicTBUEM
KOHLIEHTPUPOBAaHHOU CEPHOM KUCIOTHI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIUHKOM. BbruyncieHus

0 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

OO'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmnel U ux
coeZilMHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPoH Ha cxeMy "HMi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pUsHvYecKre
Y XUMHYeCcKHe CBOWCTBA IPOCTOrO0 BelleCcTBA Cephl U eé coeJuHEHUH (CepoBOLOPOAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aTOB), COCO6GHI UX NOJIyYeHHs, IPUMEeHEeHe U 3HaYeHHe
B IIpUpPO/ie U >KU3HU YesI0BeKa C ONOPOM Ha CXeMy U IJIaH.

OnpefiessiTh Ha/IMYKeE CybdaT-UOHOB B PacTBODE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKHX TP06JIeM, CB3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[lnaHMpOBaThb M OCYLIECTBJSATh Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHUS, Jle1aTh BBIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCNOIb30BAHUH XUMHYECKOH
nocy/bl 1 060pyA0BaHUsI MO/ PyKOBOACTBOM Ilefjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aTOPUTMY.

HWcnosnb30BaTh NpHY BBINOJHEHUH yuyeOHbIX 33/JaHUH TEKCThI yYe6HUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKHUX 3jeMeHTOB Jl. . MeHjenieeBa, TabuLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJle, 3JIEKTPOXUMUYECKUH PAJ| HAallpsKeHUH
MeTaJlJIoB).

Hcnonbp30BaTh NPU BLINOJHEHUH yye6-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTebCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTePaTypy

XUMHUYECKOTO CO/lep KaHMs, CIPaBOYHble MaTepHraJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTallUH C ejlarorom
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTeNeHU OKHUCIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoje, pusndecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJOM U BogopogoM). KpyroBopoTt
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHre* v npuMeHeHue. CoJIM aMMOHUS, UX
¢du3nYecKre U XMMHYeCKUe CBOHCTBA (pa3sioxKeHue,
B3aMMOJEHCTBHE CO 1[eJI0YaMHU), TPUMEHEHHE.
KayecTBeHHas peakLysl HA MOHbI aMMOHHUS.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61mpe Kak npeACTaBUTEIS K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U CoJIell aMMOHUS B KaueCTBe MUHepPaJbHbIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYyKaloLel cpefibl
CoeJMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAY, 3arpsi3HEHHe
BO3/1yXa, TOYBLI U BOAOEMOB).*

docdop, *amnotponusie Mogudukanuu ¢ochopa*,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/l/IaMH, HeMeTa/lJIaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM M CepHOM KUCIO0TaMHU).*

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docharamu. JleMoHCcTpanuu

Konneknuu: docdop u ux coefuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibI0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHbBIE ONBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUe aMMHUaKa, U3y4yeHHe ero CBOMCTB.

Buruuciaenus

OO'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh QU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCThHIX BEIIECTB a30Ta U docdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0JIb30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-MOHBI B PACTBOPE C UCII0JIb30BAHUEM TAOIHIIBI
"XapakTepHble peaKkI[M{ Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MPO6JIeM, CBA3aHHBIX C HAX0X/eHHeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpese.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa, CTIPAaBOYHbIE
MaTepHaJibl (epuoJUYeCKyI0 CHCTEMY XUMUYeCKHX 3s1eMeHTOoB /I, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE HCCIEJ0BATENbCKOM
JleATEbHOCTH HAyYHO-TIOMYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlEPXKAHUSI, CIPABOYHbIe
MaTepuaJibl, pecypcbl UHTepHETa nocJie KOHCY/IbTal|H C Ie1arorom
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— [0 ypaBHEHUSIM XMMUYECKHX peaKLHH

Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, ajssioTponHble MoaubuKanuy (rpaduT, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nuecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B npupo/e.
Oxcuzbl yriepoja, ux Gusnyeckre U XMMUYeCcKHe
CBOWMCTBA (B3aUMOJENCTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH,
*KOHLLEHTPUPOBAHHOU a30THOM U CEPHOM KUCA0TaMH)¥,
UX JeCTBUE Ha KUBbIE OPraHU3Mbl, *noyyeHue™

Y IpUMeHeHHUe. *IKosioruuecKre npobJieMbl, CBI3aHHbIE C
okcuzoM yriepozaa(lV); runoresa rio6aibHOro
NOTeIJIEHUs] KJIMMAaTa; TapHUKOBLIN addeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sHcTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKre CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIAMU U HEMeTaJl/IaMH),
*MoJly4yeHHe U IpUMEHEHHE B 3JIeKTPOHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHEe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepUaJIbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJs1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanu

Mojeu KpUCTa//IMYeCKUX PelIETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

Ancop61yst pacTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BnanMaTepuanbl: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHyeckne paboThbI:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a v usy4eHue ero
CBOMCTB.

Ne 12. PelteHure aKcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTanabi».

BbeIYMC/IEHUS 110 ypaBHEHUAM XUMHYECKUX peaKIui
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OO'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIEPOia U
KpPEeMHHUS U UX COeJUHEHUH (OKCUZO0B yIJIEPO/a, yTOJbHOM KUCJIOThI, KAPOOHATOB, OKCUAA
KpEeMHHUS$1, KDeMHUEBOU KHUCJIOThI, CUJIMKATOB), CIOCO6BI UX MOJIyYeHUs], IPUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJIOBEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B paCTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NTPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIIOrO0 ra3a
B OKpY>Kalollel cpejie.

[I1aHMpPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMHUYECKHe 3KCIIepUMEHTBI,

[IpoBOAUTH HAGJIIO/IeHUS, [le/1aTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIepUMEHTa Iocie
npeJBapUTeNbHOU paboThI.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUH NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXMMUYECKUH Psifi HANPsHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTALMH C elaroroM.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 33JaHUH U B IpOLlecce UCC/Ie0BaTEIbCKOH
JleATe/IbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepPXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/leeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611re croco6bl MOTy4YeHusT
MeTaJIoB.*

*IToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHbBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJIb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
HPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PackpbIBaTb CMbIC/I U3yYaEMBIX MTOHSATHI U IPUMEHSITb 3TH NOHSATHUS NIPYU OIIMCAaHUN CBOMCTB
BEIIECTB U UX MpeBpalleHu .

OO'BSICHATDH 001IMe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1IEMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061L1Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapakTepu30BaThb 00111e CIOCOOHI OJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUH NMPH UCIOIb30BAHUHY XUMHYECKOH
nocyzpl ¥ 060pyj0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCTbI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJie npeABapUTeIbHONW KOHCY/IbTALMH C Ie[arorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ'II/IH). OKCPI,EU:)I U TUAPOKCHUAbl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
cosin). *JKEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL.*

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIeMEHTOB-METAJLJIOB B IPyIINax U
HX COeJUHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKTepu3oBaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA TPOCTBIX BEIECTB METAJIJIOB U UX
coeiuHeHUH (OKCHU/IOB, TUAPOKCUOB, COJIEl) C OTIOPOM Ha CXEMY, CIIOCOOHI UX MOJTyYeHus],
NpUMeHEeHNe U 3HaYeHHUe B IPUPO/Ie U XKU3HH YeJI0BEKA.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHBIX PeaKIMi HOHbI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCNI0JIb30BaHUEM Tab MLl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[11aHUPOBATh U OCYIIECTBIIATH HA TPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTA.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThI B JA60PAaTOPUM NP UCII0JIb30BAaHUN XMMUYECKOH
NOCy/ibl M 060PY/IOBAHUSI.

[Tpou3BOJUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHUSAM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KadecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

JKécTkocTb BoAbI M METO/ b €€ yCTpaHeHH .
[IpakTH4eckue paboThbl:

Ne 10. PewreHue akcieprMeHTaIbHbBIX 3aJa4 I10 TeMe
«MeTasLibI».

BbruucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbBINA
anmnapar Kypca XuMHUH.

Wcnosp30BaTh NP BbINOJHEHUH YYE€OHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHayasbHble XMMUYECKME NOHATUA 06 OpraHMYecKux Bewectsax, 104

Tema 9. NepBoHayanbHble
XUMUYECKne NoHATUA 06
OpraHUYecKux BeLLecTBax

O6mue mpejcTaBjJeHUs 06 OCOGEHHOCTSX COCTaBa M
CTPOEHHUA OpraHyU4YecKHux COeIMHEeHUN yrJjiepoja.
nepBOHa‘{aJIbele [OHATHUA 06 OpraHrUYeCKHUx BelleCTBax
KaK O COeJMHEHHSX yrjepoza (MeTaH, 3TaH, 3THUJIEH,
aleTW/IEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Hx
CoCTaB u XHUMHYECKoe CTpoeHue. KJIaCCI/ICl)I/IKaLU/IH
OpraHHU4YeCKux BeIJ_[eCTB.* [TonaTve o0 OHOJIOTUYECKHU
BaXXHbIX BeUECTBaAX: XHPAX, 6em<ax, yrieBoJax — U HX
poJii B XKH3HHU 4YeJIOBEKa. *MaTepHaanoe €JUMHCTBO

O6BSACHATD MPUYIUHDBI MHOFOO6paSI/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HEeOpraHu4eCcKux COQ,C[I/IHeHl/Iﬁ yrjiepoJia 1 opraHu4eCKHUX BelleCcTB 1o PYKOBOACTBOM
y4auTeJid.

O6BACHATH ycCi10BHUA 6€e30MacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4YEeCKUX peaKLlI/II‘/JI B 6bITy.

XapaKTepl/BOBaTb POJiIb XUMHUH B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'II-O,E[EI‘/II, OCHOBHBLIE
BelleCTBa U MaTepHaJibl, NIpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 Y€JIOBEKaA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[IpupoaHbIe HCTOYHUKHU YTJIEBOLOPO/OB (YroJib,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax esaTeJbHOCTH JItoJieHd, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. OG'BACHATD yCJIOBHS 6€30MaCHOTO HUCI0JIb30BaHUA BElleCTB U XUMHUYECKUX PeaKLUi B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh MHGOPMAIUIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X034 CTBa, TPAHCNOPTa U JIp. HAa COCTOSIHUE OKpY»Kalollel cpeAbl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU MPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOM HanpaBJ/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULHUIO 110 TPo6JieMe U ITpe/ijlaraTb BO3MOXKHbIE ITyTH eé
pelleHHUsAC ONopol Ha MHPOPMALMIO U3 yYeOHHUKA U ClIpaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHbBIX PECYPCOB, ABJIAIOLIMXCS Y4€6HO-METOANYECKUMU MaTepuaJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbI, 3JIeKTPOHHbBIE yUeGHHUKH U 33JJaUHUKH, 3JIEKTPOHHbIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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