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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
npeamety  «Xumus», DenmepanbHOW  MpOrpaMMbl  BOCHUTAHUA, C  y4ETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabraraM OCBOEHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus Il OOyYaIOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHUSI U JIEMEHTOB
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 OKpYyXaroled ero cpeasl oOpasza >KM3HU, a TakXe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XUMUU C IPYTUMHU IPEAMETAMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW U OPraHUYECKONW XUMHH.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXcsl U UX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B coxepkaHuu JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOMOJATAONINE XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHUM AaToMa, BHUJAX XHUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKUX PEAKIIUM.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OIHCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJEHUI0 HOPM U MpaBuil 0e30macHOM paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B Ipoliecce 00y4deHus MO3BOJIUT 00Y4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYIUX HAyK O IIPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHMIO OOIEHAYYHBIX METOAOB (HaONIO/eHUE, HW3MEpEHHUeE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHUI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorus», «['eorpapus», «Martemaruka» u HopMHUpPYEeT KOMIETEHIUH,
HE0OXO0UMBIE I TPOJOHKEHHS 00pa30BaHuUs B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywatroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIINIO, MPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XW3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YeJloBEeKa M OKpYXKarollel ero cpeapl oopasa >ku3HHU; (POPMHPOBAHUM SKOJIOTHUYECKOM
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 3IIP. OBnanenune yueOHbIM
MpPEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYIAHOCTh I OO0YyYarolmuxcs ¢
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, EPUOANYECKUMU
KOJICOaHUSIMUM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHWKEHHBIM IT0O3HABATEJIbHBIM HMHTEPECOM M HHU3KMM YPOBHEM pEYEBOTO
pa3BUTHS.

st mpeomoneHusT TPYAHOCTEM B W3Y4YEHUU Y4eOHOTo mnpeaMera «XuMUs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIIPEIMETHBIX CBSI3EH,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii MaTepuang pPeKOMEHAYETCS W3ydaTh B MPOLECCE MPAKTUYECKOU
JesTebHOCTH. BO3MOKHO BBIJIEJIEHUE OTACIIBHBIX YPOKOB HAa PEUICHUE 3aa4 B CBSI3U 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 3HAHUI U
ymenuil. Ocoboe BHUMaHHE MPU U3YyYECHUH XUMHU YICNSAETCS M3YyYEHHUIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUMHUsH»



OOmme wnenn wu3ydeHHs Y4YeOHOro ImpeaMera «XUMUS» TPEICTABICHbI B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HAIPaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMaruyeckoe NPHOOIICHUE YdYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrnieueHue yCclIoBUi, CoCOOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATH U OLIEHUBATh SBICHUS OKPYXKAIOLIETO MUPa Ha
OCHOBAHWH 3HAHUU W OIBITA, TTOJYYCHHBIX MPU N3YICHUN XUMHUH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM SKOJOTHYECKH IIeIeco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOU ACSITEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Karollel MPUPOIHOM CPEMbI;

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:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUNA O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHWS, XHMHUYECKHX MPEBPALICHH HEOPraHUYECKUX W
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HCHHBIE CUTYyallUM, CBSI3aHHBIE C XUMHUEH, HaBBIKAMU
Oe3ormacHOro 0oOpalieHHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHEM aHaJIU3UPOBaTh U IUIAHUPOBATH SKOJIOTUYECKU OE€3011acCHOE MOBEACHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEH CPEIbL;
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dbopMupOBaHUE YMEHHI yCTaHABIMBATh CBS3M MEXIY pealbHO HaOIIOMaeMbIMU
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 PA3JIMYHBIX METOJIOB M3YyUEHHUs BEIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOoOJieM, B TOM YHCIIE B MPEIOTBPALICHIUH TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTHUMAJIBHBIX YCIIOBUW JJII YCBOECHHsI MPOTrPaMMHOIO MaTepuaja OO0y4aroIUMHUCS C
31IP. Bonpioe BHHMaHHME AOKHO OBITH YIEIEHO OTOOpYy ydeOHOro 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 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTIMU. CrenyeT 00Ier4yuTh
oBiafieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBom ero jaeTrasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
NPUMEHEHUN 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», «®Pusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € Y4eOHbId MaTepualnl C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM Y4YHUTEINb JIOJDKEH MPEayCMOTPETh (POPMHUpPOBAHUE 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 ¢ 0cOOECHHOCTSIMM MOBEJCHUS M JI€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BUABI aedATeqabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0yciaoBiaeHHblie
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompeseNnsieTcss uX 0coObIMU O00Opa3oBaTeIbHBIMU MOTPEOHOCTAMH. [loMuMO 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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M0 TMPEeAMETY: YCUJICHUE MPEIMETHO-TIPAKTHYECKON IeATEILHOCTH C aKTHUBH3aIUeH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3IHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOPON Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YYCHUH MaTepHalla; UCIOJIb30BaHUE JOTOJHUTEIHLHON BU3YaJbHON OMOpPHI (TUJIaHbI,
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
VACIUTh OOYYEHUIO CTPYKTYPHPOBAHHUIO MaTepHaia: COCTAaBICHUE PHUCYHOYHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSMH TS KJIACCH(DUKAITUN W HATIOJITHEHUE UX TIPUMEPAMH U JIP.

[IpumepHas TemaTHdecKass U TEPMHHOJOTHYECKAs Jiekcuka cooTBeTcTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA HPUEMBI PabOTHI €
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmetry. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOM 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
CTaHJApTOM OCHOBHOTO OOIIEro o0pa30oBaHUs yUEOHBIM MPEAMET «XUMHUS» BXOIUT B
MPEAMETHYI0 001acTh «ECTeCTBEeHHOHAYUHBIE TPEIMETH) U SBISACTCS 005S3aTEIbHBIM
TUTSI I3yYCHHUS.

VY4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — MO 2 4 B
HEJE0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conmepxanne yueOHOro mpeameTa «XUMHS», TpeacTaBieHHoe B DenepanbHO
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @DenepalibHOM aJalnTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00Iero oOpa3oBaHUs OOyYaroOmMUXCs C
3aJIepKKOM TICUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEP)KAHUE OBYUEHNA B 8 KITACCE

[lepBoHaYaNbHBIC XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tema W BelecTsa.
@u3nUecKue CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CriocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTtre o mMeromax
MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIbBI) XUMHUUYECKUX

anieMeHTOB. OTHOCHUTENIbHAs aTOMHasl Macca. HpOCTBIC H CJIOKHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 1015
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeAMHEHUSs, Ppa3sIokKeHUS,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O00OPYIOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKHX BEILECTB;
HabmogeHrne Gu3ndYecKux (IIaBleHHE BOCKA, TasHUE JIb/la, pACTHpPAHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
POBOJIOKH, B3aUMOJICHCTBUE MeNla C KHUCJIOTOW) SIBIICHWH, HaOIIOJCHUE W OMHMCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3lioKeHHUe caxapa, B3auMOJCHUCTBUE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuia meau (I11) mpu narpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenue cnocoOoB pazneneHus
cmeceil (C TOMONIbIO MarHuTa, (QWIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), IpoBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOJIOJIEHUE W OMHCAHUE
pE3yIbTAaTOB TMPOBEICHHS OMbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl;
CO3/IaHHUE MOJIETIEN MOJIEKYJ (IIAPOCTEPKHEBBIX).

Baxnenmme nmpeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BellecTBo. Haxoxaenue Kucinoposa B Npupoae, PU3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJYyYeHHsS] KUCIOpOoia B
nabopaTopun *u npoMmebInuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumgax.
Kpyrooport kuciopoaa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHHS, IK30- U
SHIOTEPMUYECKHE peaKlUH. TOMIMBO: yrojib U METaH. 3arps3HEHHUE BO3yXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Boxopox — aneMeHT u IpocToe BewecTso. HaxoxxaeHue Bonopona B NPUPOAE,
bu3MYecKue U XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIAMHU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Momsipras macca. 3akoH ABoraapo. MouisspHbIi
00BEM Ta30B. Pacuersl o xumuueckoi opmyiie. PacueTsl MaccoBO 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHHUSIM.

*@usnueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTelb.™ PacTBophl. *I1oHSATHE O HACKIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[ToHnaTHe pacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBoil 107M BelIecTBa B
pactBope (IpolleHTHAs KOHIEHTpauus). MaccoBass 1oyisl BELIECTBA B PacTBOPE.
*XVMHUYECKHUE CBOWCTBA BOABI (Pa3ioKEeHUE, PEAKIUA C HATPUEM, OKCUIOM KaJblLHs,



okcusioM cepol (IV) peakuum ¢ MertaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitue 00 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B KU3HU uesoBeka. Kpyrosopor
BOJIbI B IIpUpo/Ie.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOIAHBIX BO/I.

Baxmneiiime  Kkiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKCuabl: CcoCTaB, KiIaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3ytoue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3auMogelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KMCIIOTaMU, coJisiMH). *TlorydeHne ocHOBaHUM. ™

Kucnotsl: cocraB, kinaccudukaiysi, HOMEHKIATypa, (pu3ndeckue U XUMHUECKHE
CBOMCTBa (B3aUMOJICUCTBHE C METaUIaMH, OCHOBHBIMM OKCHIAMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEpPE COJSHOM U CEpHOM KHCIOT), *crmocoObl mosydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoJeid,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[ToHnstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KHCIOTAaMU U IIEJI0YaMH, Pa3jIoKeHUe Mpu
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnueckass CBA3b MEXAYy KIAacCaMU HEOPraHWYECKHX  COEIUHEHHM.
['eneTnueckue psabl.

XHUMHYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE OMNPEIETICHUE COJIEPKAHUS KUCIOpOoaa
B BO3/lyX€; MOJIyYEHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAEHUE B3aUMOACHCTBUS
BEILECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U MPEKPALICHHs TOpeHus (Toxkapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCHUJIOB U ONKMCAHME UX CBOWCTB; MOJIYYEHUE U U3YUYECHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00pa3IioB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbleM ) (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); ONPEJECICHUE PAaCTBOPOB KHUCIOT M WLIEJOYEH C TMOMOIIBIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
u3ydyeHue B3zaumopeiictBusi okcuna meau(ll) ¢ pacTBopoM cepHOUl KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIMN HEUTPAIM3alHM; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJIHOTO METaJlJIa APYTUM U3 pACTBOPA COJIM; PELIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHelme KiIacchl HEOPraHUYECKUX COCAUHECHUI.

ITepuonnueckuit 3akoH u Ilepuoguueckas cucremMma XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CBA3b. OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIE
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3yroT aM(PpOTEPHBIE OKCUIBI M TUIPOKCUIBI. ™
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[lepuonnueckuin 3akoH. Ilepuomnueckass cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menpneneesa. KopoTkonepuoanas U * IIMHHOTIEpUOAHAS ™ (dbopmbl
[lepuomnueckont cucreMbl xumMudeckux syemMeHToB . M. Menneneesa. Ilepuonbl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnekrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J04eK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHMHUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTA OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepuonnueckoro 3akoHa u I[lepruoanYecKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckasi cBs3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUUECKHUX 3J1eMeHTOB.* oHHAas CBSI3b.

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

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHUe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCUCTBUE THJIPOKCUJA LIMHKA C PACTBOPAMU KUCIJIOT U IIEJIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanmnsanpss MeXNpeaMETHBIX CBA3€H IpU HM3YYEHUM XUMHUHA B 8 Kjacce
OCYUIECTBJISIETCS UePE3 UCIIOJIB30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHATUMN, TAK
U TIOHATUM, SIBJISIIOUIUXCS CUCTEMHBIMHU JUISl OTHAENbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBIH (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(puKauus, MNepUOJAUYHOCTb, HAOIIOJACHUE, DSKCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsii, BEIIECTBO, TeI0, OOBEM,
arperatHoe COCTOSIHHE BEUIeCTBa, ra3, (PU3NUYECKHE BEIUUYHMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUYUEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnueckass cUCTEMA XHMHUYECKHUX DIIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B



COOTBETCTBUM C MOJIOKEHUEM 3JIeMEHTOB B Ilepuoauyeckoil cucremMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BeliecTBa: BHUAbl XHUMHYECKOW CBsI3U. THMBI KPUCTAUIMYECKHUX
pEmETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON pEeIETKU U BUIa
XUMUYECKOH CBS3U.*

Krnaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB (MEXIyHApOAHAS U
TpUBHAJIbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCAUHEHU, TEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmss XUMHUYIECKUX PEAKIIUN M0 Pa3IMIHBIM MMPU3HAKaM (TI0 YUCTY H
COCTaBy YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIJIOBOMY d(PdeKTy, Mo N3MEHEHUIO
CTENICHEH OKHUCJICHUS XHMHYECKUX DJIEMEHTOB, *T0 0OpaTUMOCTH, TO YyYaCTHIO
Kataiu3aTopa).* OK30- W JHIOTEPMUYECKHE peakuuu. *TepMOXHMHUYECKUE
ypaBHEHUs.™

*TlonsiTHE O CKOpPOCTH XHMMH4Yeckol peakinuu. [lonstue o006 oOpaTUMBIX u
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [lonsaTne o xumMuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSI.
@akTOphbl, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJO0KEHUE XUMUYECKOTO
paBHOBecHUA. ™

OKUCINTETBHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN Oayianc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAM. DIIEKTPOIUTAYECKAS JUCCOLMALINS.
ONEKTPOJIUTHl M HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUALIUU
BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOM cBsi3u. lloHsATHE O cCTeneHu
nucconuanuu.™ CuabHbIE U C1a0ble SJIEKTPOIUTHL.

Peakuiun moHHOTO OOMEHA. YCJIOBHSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ MPEACTABICHUNA OO0 3JICKTPOIUTUYECKOMN
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEaKIMM Ha KAaTHOHbI U AHUOHBIL:
XJopua-, OpoMun-, MOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUsI, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIONINE B BOJHBIX pACTBOPaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTAITHYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTaJIoB (rpadura U ajnmMasa),
CJIOKHBIX BEHIECTB (XJOpHUAAa HATpHsi); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HUCCJIECIOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOLUAIIMM KUCIIOT, EN0Yed U
cojiei  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUICOMATEPUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS pPEaKIMid HOHHOTO OOMeHa (0Opa3oBaHUE
OcaJika, BBIJEICHHUE Ta3a, 00pa30BaHHUE BOJIbI); OIMBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIUi  (TOpeHUEe, peaKlUuu PasyIoKEHUs,
COEIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BEUIECTB C MOMOIIbI) Kauy€CTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1a4.
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HemeTtanbl U uX coequHEHUS

OO6mast  xapakrepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOECHHSI  aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne u GU3nvIecKrue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYEeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOIEHCTBUE C METAlIIaMH,
HEMETallaMi — BOJIOPOJIOM M KHUCIOpOJIoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMHUYECKHE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPOJa HAa OpPraHU3M uesioBeka.™ BaxkHelime XJIopuabl U UX HaXOXKJECHUE B
pUpo/Ie.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHH OKUCICHUS.

CrtpoeHue M (QPU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AmoTponHble MOIUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUE *C HeMeTalIaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaljlaMH,
*KOHLIGHTPUPOBAHHBIMU a30THOM U cepHOM KucioTamu).* CepoBOAOPOM: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMHUYEeCKue cBoicTBa (oOume u crneuuduyeckue). Coiau CepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE peaKLny,
JeXalMe B OCHOBE NPOMBIIUIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxoxeHue cepsl 1 €€ coenMHeHni B ipupoae. [I[puMeHenne ceprl U €€ COeAMHEHUH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKAloLEeHd Cpenbl
COEIMHEHUSIMU CePbI (KHCIIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpalieHus. *

OO01ast xapakTepUCTHKA 3J1IEMEHTOB VA-Tpyninbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCIICHN OKUCIICHUS.

A30T, pacnpocTpaHeHHEe B MpuUpoje, (U3MYECKMe U XUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuMEHEHHE.
Conmu aMMoOHMS: cocTaB, (U3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICIICTBUE €O IejIoyaMH), NpuMeHeHue. KayecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THasg KHUCJIOTa, €€ (U3HYeCKue W XMMHYECKue CBOMcCTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxeHue). A3z0TuCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHMHEPAJIbHBIX YIOOpPEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAIoIIEW cpeibl COSAMHEHUSIMU a30Ta (KHCIIOTHBIE
JTOK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJOEMOB). *

®docdop, *ammotponueie Moaudukanuu docdopa,™ Puznyeckue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
busznueckne M XHUMHUYECKHE CBOWCTBa, *monydenue.* *[lonarue o MuHepaIbHBIX
ynoopenusix: HUTpathl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucThka 31eMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUs. BajeHTHOCTh M XapaKTepHble CTENEHM OKHUCIEHHs aTOMOB Yrjiepojaa u
KpeMHus. Pactipoctpanenue yriepoja B Ipupoje, XapaKTepHble CTENECHN OKUCTICHHUSL.
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VYrnepon, amnorponHble Moaudukamuu (rpagur, anmas), GuMUEecKHe U
XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMO/IEUCTBHE C METaNIaMH, HEMETaILJIaMHU,
*KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOW KHCIoTaMH)*. AncopOuus. Kpyrosopor
yraepoja B npupoje. Okcuabl yriepoaa, ux (puamdeckue M XUMUYECKHUE CBOMCTBA,
MOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpraHuM3M 4YeloBeKa. *DKOJIOrHYeCcKue
npo0semsl, cBsi3aHHbIe ¢ OKcuaoM yriepona(lV); runoresa rio0asbHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3>Pdekt.* VYronpHas kuciota u €€ coid, ux (pusmyeckue u
XUMHUYECKHE CBOWMCTBA, *moiydyeHne U mnpuMmeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIICTBE.

OOmue mpeactaBieHUsT 00 OCOOCHHOCTSX COCTaBa M CTPOSHUS OPTaHUYECKUX
COEIMHEHHH yriepoja (Ha MpuMepe METaHa, THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
coctaB U xummuueckoe crpoenue. Kmaccudukanus opranndyeckux emects.* [lonsrue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelIKaxX, YriIeBOIax — M UX POJIU B KU3HU
yenoBeka. *MarepuanbHOE €JMHCTBO OPraHUYECKUX U HEOPraHUUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBa (Ha TpUMEpE
B3aMMOJICHCTBUSL € MeETalylaMd M HEMeTallaMu), *HojlyueHue* u NIpHUMEHEHUE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHUeBOU kucinore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, NOJYyYEHUE U
PUMEHEHUE B OBITY, IPOMBILIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOM, CTPOUTENILHOM
u 7p.). Baxueillne cTpouTeabHble MaTepuaibl: KepaMHKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XHUMHYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lioB HEOPTraHWYECKHX BELIECTB,
CBOWCTB COJISHOM KHCIIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMil HA XJIOPHI-UOHBI U
HaOMIOZIeHUE MPU3HAKOB HX TMPOTEKAHUsS; OMBITHI, OTpaxaroume Q(U3NYEeCKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHME ¢ o0pa3uamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HaKOMJIeHHE C¢ oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BUJICOMATEpHUANOB); HaOIOJEHUE Ipoliecca OOyriMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOUM KUCIIOTHI, U3YUYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakly Ha Cynb(aT-uoH U HaOIoAeHIE
MpU3HaKa e€ MPOTEeKaHus;, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢pocdopa
U UX COEIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 GpochopHBIX YIOOPEHUI; TOJIydeHHEe aMMHaKa U U3yUYE€HHUE €ro CBOMCTB; MPOBEJACHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U QocdarT-uoH M M3ydeHHE MPHU3HAKOB UX
MIPOTEKAHUSA, B3aWMOJECUCTBHE KOHLUECHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEUICCTB AaKTHUBUPOBAHHBIM yIIEM M yCTPOMCTBOM MPOTHBOrasza; IMOJIyYCHHE
YTJIEKUCIIOTO Ta3a U M3YYEHHE €ro CBOWCTB; MPOBEJICHUE KAUECTBEHHBIX PEaKIui Ha
KapOOHAaT- ¥ CHJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOYKIMEH CHIMKATHON MPOMBIIIJIEHHOCTH; pelIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 10
teme «BaxHenmue HeMeTaibl U UX COSTUHEHUS».
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Mertaiel 1 UX COEIUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX JIEMEHTOB — METAaJJIOB Ha OCHOBAHUM UX
noJioxkeHus B [lepruoguueckon cucreme xuMudeckux syneMeHToB . . MenneneeBa u
ctpoeHus atomMoB. CTpoeHHne MeTaioB. Meraimueckas CBSI3b M MeETaJUINYECKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKUN pAN  HANPSKECHUHM METalJIoB.
dusnyueckue U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOJIOM, KucaoTaMu). *O01ue crnocoObl moiydyeHus: MetaiuioB. [loHsTHE 0 KOppO3UU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppo3uu. CriaBel (CTajab, YyTyH,
JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIUICHHOCTH. ™

[[lenounbie meTamibl: nojoxkeHue B Ilepuoguyeckoid cuUcCTeME XHUMHUYECKHX
anemeHToB /1. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
1 XMMUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kanus). OKCUIbI U TUJIPOKCUIBI HATPUS
u kaius. [IppmMeHeHne menoYHbIX METAIUIOB U UX COEIMHEHU.

[IlenouyHo3eMenbHBIE METAJUIBI MATHUM U KaJbLIMM: TI0JI0)KEeHUE B [lepuogunueckon
cucTteMe xuMuueckux 3neMeHToB [I. Y. MeHeneeBa; CTpO€HHE X aTOMOB; HAXOXICHUE
B npuponae. Pu3nyeckrue U XUMHUUYECKHME CBOMCTBA MarHus W Kalbls. BaxkHeiiine
COCIMHEHUS KaNbIUs (OKCHI, THIPOKCUI, cOiH). *JKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus . ™

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. . MenneneeBa; CTpOCHHME aToMa; HaxOXJAcHUE B npupone. Puznueckne Hu
XUMUYECKUE CBOMCTBa altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJA U TUIPOKCU]IA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. . MenneneeBa; CTpoeHHE aTroMa; HaxXOXKIECHHE B mnpupone. Pusznueckue u
XUMUYECKHEe CBOMCTBA JKelie3a (B3auMOJCHCTBHUE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*nonydenue.®

XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iiaMy METaJNIOB U CILIABOB, UX
(U3UYECKUMU CBOMCTBAMM;, HM3yUYCHHE PE3YyJIbTAaTOB KOPPO3UHM METAUIOB (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCUIA KAJIBLIUS U
HaTpus ¢ BOJOM (BO3MOYXHO MCIOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOW BOJBI, Ipollecca TOPEHUs XKejle3a B KUCIOpPOAE (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha UOHBI (MarHusl,
Kayblus, amomMuHus, nuHka, skene3a(ll) u sxeneza(Ill), menu(Il)); HabmroneHue wu
OMMCaHUE TPOILIECCOB OKpaIllMBaHUs IUIAMEHU HMOHAMHM HATpHUs, Kalusg M KaJbIUs
(BO3MOKHO HCIMOJIb30BAaHHWE BHUIACOMATEPHUAIIOB); UCCIeq0BaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHUIA AIFOMUHUS U TUAPOKCHUAA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe « BaxxHenmme MEeTaJUIbl U UX COCTUHEHUS.

XuMus U OKpyKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MMOBCEIHEBHOM
KU3HU YEJIOBEKa. XMMMS M 310pOBbE. be3omacHOe HCIIOIB30BAHUE BEILIECTB H
XUMUYECKUX peakiuid B ObiTy. IlepBas momMoms TpH XUMHYECKHX OXKOTax
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1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. *

*XUMHUECKOEe 3arpsi3HEHUE OKpY)Kalolled cpeabl (IpelenbHas A0oImycTUMast
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux mpoosiemM. ™

*TIpupoHble MCTOYHUKU YIJIEBOJAOPOAOB (Yrojib, HPUPOJHBIMN ra3, HEQTh),
IPOAYKTHI UX NIEpPepabOTKH, UX POJb B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHalIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBSA3€M IIPU M3YYEHHMM XHMHUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHITUH, TaK
U TIOHATUM, SBJISIIOUIUXCS CUCTEMHBIMHU JUISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO111ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHU,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAONIOJEHHUE, 3KCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIM 3(P(EKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUYECKUN 3apsll, IPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTOIEMEHT, BELLIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpPUCTANIMYECKas pEHIETKA, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3IKOCUCTEMA, MHUHEPAIbHBIE
yA00pEHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHMA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyiabTaTamu dDenepanbHoil paboueil MporpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MMPOrPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHMsI
JIOCTUTAIOTCSI B XOJi¢ OOYYCHHS XUMHUU B CIUHCTBE Yy4eOHOW W BOCIHUTATEIHLHOM
JCSATEIIEHOCTH B COOTBETCTBHH C TPAIUITUOHHBIMU POCCHHUCKUMHU COLMOKYJIBTYPHBIMH H
TYyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMHU U HOpMaMH
MOBEJICHUS ¥ CITIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITUATH3AIIH
00yJaroIMXCs.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMN M PACIIHPEHHE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEPHOM HHQOpManueid o MepeoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMaXxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
yueOHO-UCCIIeI0OBATENbCKON, TBOPUECKON U APYTUX BUIAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  MPU  BBINOJIHEHUH  Y4EOHBIX,
MO03HABATENbHBIX 33/1a4, BBINOJIHEHUH XUMHUECKHUX SKCIIEPUMEHTOB, CO3aHUN YUEeOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE MOBEACHHE U IMOCTYINKH CBOUX
TOBapuIllel C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIE/ICTBUI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABISIOLIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATETHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370pPOBBII 00pa3 *KMU3HU, OCO3HAHUSI IOCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUS alKOrojisl, HAPKOTUKOB, KYypEeHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAllleHUH ¢ XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY M3YYEHHMIO Mpodeccuil U TpyAa pas3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
TPACKTOPUM TMPOJOJDKEHUSI O00pa3oBaHMsi € YYETOM JIMYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
npo(eCCUOHATIBHONW NIE€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKH LIETIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 30pOBOTO M 0€301acHOro
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUs MpaBuil 0€30MacHOro
MOBE/ICHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 3/JOPOBBIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble TpPHU H3YUYECHUU XUMHUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPbI, 0CO3HAHUS II00ATFHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM
U IIyTE€W UX PELICHUs ITOCPEICTBOM METOA0B XUMUU;

HKOJIOTMYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpeaMmeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOW MPOTPAMMBI IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quce:

1) Ga3oBbIC JIOTHYECCKHE ACHCTBU:

BBISIBIISITH IPUYMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUI;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB IO 3a/IaHHBIM
OCHOBAHUSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTH JIOTUYECKOE CYXKIACHHE MOCIIE IPEIBAPUTEILHOTO aHaIN3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3EH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTS pelieHusl yueOHbBIX U TO3HABATENBHBIX 33/1a4 ¢ MOMOIIBIO TIE1arora;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE XUMHYECKHX TMPOLECCOB © HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBHYSL:

C MOMOIIIBIO T€/Iarora MPOBOJAUTh XMMUYECKUHN OTIBIT, HECTIOKHBINA IKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICICTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEKy COOOI;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJICHUS, OTIbITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT U
np.);

UCKATh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MpeJIOKEHHON yueOHO! 3a1aur 1 3aJaHHBIX KPUTEPHUEB.
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OBnaseHye yHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU 1I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEAArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHbMEHHBIE
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPHUAJIOB ISl BBICTYIUICHHUS TEpEN
ayJUTOpUEHN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHHUKAaMU; pabOTaTh MHIWBUIYaJbHO U B TPYIIE: HaXOIUTh 0OIIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTB U ITPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA NIEPE TPYIIION.

OBnazieHNe YHUBEPCATbHBIMU YYEOHBIMU PETYJISITUBHBIMU JEHCTBUSMM:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOM! JesITeIbHOCTH;

BJIAJICT OCHOBAaMHM CaMOKOHTPOJIS, CAMOOLICHKHM, IIPUHATHUS PELICHUN U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEUW JEATEIBHOCTH B IIPOLECCE IOCTHKEHUSA pe3yibTara, OIPENeisiTh
CIOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBAThH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOIICHCS CUTYAIUEH;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ U3MECHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTHb NMPU PEIICHUH Y4eOHOU
3a/1a4y;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3yibTat
JESITETbHOCTH, OMPENENATh TMO3UTHUBHBIE W3MEHEHHUs W HampaBlieHUs, TpeOyromme
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHUIO 0053aTEILHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHWUS, YMEHHS W CIOCOOBI JEUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAITUsIX:

MPEJCTABJICHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IIPUPOIBI,
MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KyJbTYpbl M MPAKTHYECKOU
NeATEeIbHOCTH Y€JIOBEKA B YCIIOBUSX COBPEMEHHOTO 00I11€CTBA; IOHUMAHWE MECTA XUMUU
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUMHOTO alllapaTta ¥ CUMBOJIMYECKOTO A3bIKa XUMUU JIJTS
cocTaBiieHUs] (HOPMYJI HEOPraHUUECKUX BEIIECTB, YPABHEHUM XMMHUYECKUX peaKIuh (¢
OTMIOpOM Ha aJIropuT™M y4eOHBIX JEWCTBUM); BJIaJICHUE OCHOBAMH XHMMHUYECKOU

17



HoMmeHKJIaTypbl (IUPAC u TpuBHAIBbHON) M YMEHHE HCIIOJIB30BaTh €€ I pELIEHUs
yueOHO-TI03HaBaTEIbHBIX 33J]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIONIb30BaTh MOJETU
JUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 10 aITOPUTMY C OIIOPOI Ha ONPEICICHHUS;

MPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMONIbIO YUUTENs
NPUMEHSTh CUCTEMY XMMUYECKMX 3HAHWM [IJI1 YCTAHOBJICHUS B3aUMOCBSI3EM MEXIy
U3YYCHHBIM MaTE€pUaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS Y4YeOHBIX 3aJaHUd W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE NOHATHS: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHUJ, KHUCJIOTa, OCHOBaHUE, COJb (CpeaHsis),
XUMHUYECKasl pEeaKlMs, pPEAKUUU COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, pPEAKIUU
3aMelleHUs], peakuu 00MeHa, TeroBol A (eKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XUMUYECKOIO AJIEMEHTa B COCIMHEHUH, MaccoOBas
JI0JI ¥ ITPOLICHTHAsI KOHLIEHTpALKs BEIECTBA B PACTBOPE, AAPO aTOMA, dJIEKTPUUECKUAN
CJION aTtoma, aToOMHas OpOuTallb, paJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIECHHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULIATEIBHOCTD, NOJIIPHAs W HEIOJISIPHAsT KOBAJCHTHAs
CBSI3b, MOHHAsl CB3b, METAJUNIMYECKasl CBsI3b, KpUCTAJNIMUECKas pelleTka (aroMmHas,
WMOHHAs, MeTa/sIn4yecKasi, MOJEKYJspHasi), WOH, KaTHOH, aHWOH, JJIEKTPOJUT M HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss JIUCCOLMAlMs, pEakUud HOHHOro  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKUUHU, KaTaau3aTtop, MPEeAeIbHO
nomyctuMas konuenrpauus (I1/1K), koppo3us MeTasioB, CIIaBhI;

OCHOBOITOJIArA0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLIMALINM, & TaKXK€ MPEJICTABICHUS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIE
HKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAaX MCCIIEJOBAaHUS BEILIECTB U HM3Y4YEHUS
XAMUYECKHUX PEAKIINM;

IIPEICTABICHUE O IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENBHOCTb), MPOCTBIX MU CJOXKHBIX BEIIECTB OT
MOJIOKEHUSI 37eMeHTOB B Ilepumonuueckoil cucreme (B MasibIX MepUoOAax M TIIABHBIX
MOATPYIIAX) U ANEKTPOHHOIO CTPOCHHS aTOMa; YMEHHE OOBSACHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuoanyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHUCIO AJIEKTPOHOB),
pacnpenesneHueM 3JIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX Tpex
MEPUOJIOB, KaJusl U KalbIUsl; KIACCU(PUIMPOBATH XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

YMEHHE KJIaCCU(PHUIMPOBATH XUMHUUECKHE 3JIEMEHThI, HEOpraHMUECKHE BEIIecTBa U
XUMUYECKHUE PEAKIHH C OINOPOM Ha CXEMBbI; ONPENENISATh BaJE€HTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U M THUIl KPUCTAILIMYECKON
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CTPYKTYpbI B COCIMHEHUSX, 3apsi/l MOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTOT, OCHOBAHUM ), OKUCIUTEIb U BOCCTAHOBUTEID 10 AJITOPUTMY YUE€OHBIX I€UCTBHI;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJOPO/, rpaduT, aiMa3, KpEMHUH, a3oT,
dbocdop, cepa, xiop, HATPUH, KA, MAarHUH, KaJIbIIUNA, ATIOMUHHH, )KEJI€30) U CIIOKHBIX
BELIECTB, B TOM WYHCIE€ MX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHkKa, xenesa (II u III), okcunpr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), cepur (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
YroJibHAas1, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa W CTPOEHHUS MOCJE MPEIBAPUTEIIBHOTO aHaliv3a IOJi PYKOBOJCTBOM
nefarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTA OT HX CBOMCTB, BO3MOXKHOCTH
IPOTEKAHUSI XUMUYECKUX IPEBPAILLCHUN B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOWCTBA M3YYCHHBIX KJIAcCOB /Pyl  HEOPraHMYECKUX BEIIECTB, a TaKxkKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PAacCTBOPE, KOJUYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢ ONMOPOW Ha
o01ue GopMysibl; yMEHUE MTPOBOAUTE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaxXOJUTh KOJIMYECTBO BEIECTBA, 00bEM U MACCYy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO MO3HaHMs (HabItoIeHne, U3MEpEeHHeE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OTOpOM Ha aJITOPUTM YYEOHBIX NEUCTBUM;, yMeHHEe ChHOpPMYIUpOBaTh MPOOJIEMy H
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIe[arora; 3HaH1ue OCHOB 0€30MacHON paboThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKOW TTOCYI0N U J1a00OpaTOPHBIM 000PY10BAHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYHUTENS C OOCYXKICHUEM IIjIaHa
pabOThI UM COCTABIICHUEM TAOJIMIIBI:

M3y4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIUA;

H3y4YeHHE CIIOCOO0B pa3/IesIiCHHUs] CMECe;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJYYEHHUE BOJIOPO/Ia U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA;
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UCCIIEIOBAHUE U OINKHCAHUE CBONCTB HEOPraHMYECKUX BEHIECTB PaA3JIMYHbBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KHUCIOT U LIEJIOYEH;

WU3YYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSAMHU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCIIeI0BaHne aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pelIeHrne  DKCIePUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPraHUYECKUX COCTUHECHUIN;

pelIeHrEe  JKCIEPUMEHTANIBHBIX  3a7ad 1O TeMe  «ODJIEKTPOJIUTHYECKAs
JUCCOIALINSY,;

pELIECHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelme HemeTamuibl U UX
COCTUHEHUSDY;

pEILIEHHE SKCIEPUMEHTANBHBIX 3a]ad Mo TeMme «BaxHelmme Mmeramibl U UX
COEIUHEHUSDY;

XUMUYECKUE IKCIIEPUMEHTBI, MWILUTFOCTPUPYIONIUE MPU3HAKU MPOTEKAHUS PEaKIIH
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHBI,
THJIPOKCHJI-MOHBI, KaTHOHBI aMMOHMS, MarHusi, KaJbIlUs, allOMHHUSA, kene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHHUE TIPEACTABIATh PE3yJbTaThl AKCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, rpa)UKOB U TAOJUI] U BBISBIATH SMIUPUIECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOT0 OOpaIlleHHs ¢ BEUIECTBAMU, UCIOJIb3yEMbIMU
B MTOBCETHEBHOM JKM3HU, a TAKKE MPABUJIAMHU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBbS
1 OKpYXKaIOIIeH MPHPOIHON Cpeibl, MOHMMaHHWE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
KUBBIC OPTaHU3MBbI OMNPEIEIICHHBIX BEIIECTB, a TAKXKE CIOCOOOB YMEHBIIEHUS U
MPEAOTBPAIICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYCHUS KUPOB, OCIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
MpPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEPAJIbHBIC yJIOOPEHUs, METAUIbl M CIUIABbI, MPOIYKTHI MEPepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
XO034MCTBE, HA TNPOU3BOJCTBE; YMEHUE NPUBOAUTH TMPUMEPHI MPABUIHLHOIO
MCIIOJIb30BaHUs U3YUYCHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSAMHM M TIPOILIECCAaMU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSMU APYTUX yU4€OHBIX MPEAMETOB C MOMOIIBIO NIEAarora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIONYJISIpHAs JIUTEpATypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
ONOPOM Ha AJITOPUTM: YMEHUE OOBEKTUBHO OLEHMBATh MH(POPMALIMIO O BEIECTBAX, UX
[IPEBPALICHUAX U IPAKTUYCCKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX rofax MO3UIINH, Kak
MIPABUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJIYAHUIO BKJIFOYAIOT PE3yJIbTAaThl MPEIbIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas W MOJIEKyJIspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJacCUu(PUKaluusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIlEeHHs], PeaKIMU 0OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3(PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOUTAIb, PAIuyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJspHAs KOBAJCHTHasl CBA3b, MOHHAsI CBS3b, MOH,
KAaTHOH, aHWUOH, PacTBOP, MAaccoBasl JIOJI BElIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. M. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MMPEBPAILLICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpECCHUs, B TOM
YHUClie CTPYKTYPUPOBAHHBIE; IMPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEeHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAaJICHTHAsT M HWOHHas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHMSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepHaJIOM U MPHU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYecKoi wuHpopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaThH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUCOHBIX 3aTaHHH
U PEIICHUHU PacueTHBIX 3aJlad C OMOPON Ha aNrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 0003Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «llepuogmveckas cucrema
xumuueckux snemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee 4YHuciIo

21



ANIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYeCKHUe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (GEKTy, MO0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYK/ICHHUS C IEIarorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MACCOBYIO JOJIIO
BEILIECTBA B pPAacTBOpE; MPOBOAUTH PACUETHI MO YPABHEHHI0 XMUMHUYECKOW pPEAKIHMH C
OIIOPOU Ha aJITOPUTM;

MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITENBbHOCTH — AaHAIHU3 H
CUHTE3, CpaBHEHHE, O00O0IlEeHHEe, CHUCTeMaTH3alus, KiIacCU(pUKALUs, BBISBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HaOIIOJICHUE, H3MEpEHHUE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® T10J PYKOBOJICTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000OpyZOBaHMEM, a TaKXe€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUUYECKHUX OIBITOB IO MOJYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
MPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEJIOUEH M
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOATBEPKIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTraHUYECKUX BEHIECTB (KaueCTBEHHbIE
pEeaKuy Ha UOHBI) M0JI PYKOBOJCTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITHUN: XUMHUYECKUN DIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIIEHUS, XUMUYECKas peaxius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOJb*, MOJSIpHBIA 00BEM, PacTBOP;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMAIUS, PEaKIIM1 HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBIC
peakiuu™, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTpOmnusi, amMQpOTepHOCTh, XUMHYECKas CBS3b
(KOBaJIeHTHAsl, HWOHHAS, METAJUIMYECKas), KPUCTAUIMYECKas pemeTKa, *KOppo3ust
METAJJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (ITJ1K) Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHHA (cM. M. 1) H
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MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKUM M CUMBOJBI JUIsl (PUKCALIMKM PE3yJIbTAaTOB HAOJIIONCHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPABHEHUM XUMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
yclioBuid 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
Ta0IuIe PACTBOPUMOCTU KHUCIIOT, OCHOBAHUM M COJI€H B BOJIE /JIsl BHIIIOJIHEHUS 3a/1aHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAs, METaJUIMUecKas) B HEOPTraHUYECKUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMyre; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHUCHIBATh U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynmna (A-rpynmna)»y U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKOMN
TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peaKkuuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UMX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKUX TMPEBPAIlCHUN TOCiIe MpeABapUTEILHOIO
00CYXKJIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMysie COSIUHEHHUS, MaCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyZ0BaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OTBHITOB IO TIOJYYCHHIO U
CcOOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAaKa U YIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PACO3HABaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMU MBICTUTEIBHONU JIEATEIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJ10M TEMbI y4eOHOTO NnpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpXKaHUE M paclpeleleHHe ydeOHOro marepuaja IO rojaM oOOydeHHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IIaHUpOBaHMs Uil oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 94 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OcHOBHOE coaeprKaHue OCHOBHbIe BUAbl A,eATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

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

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

(54)

[IpeameT xuMuun.* Posib XUMUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl TO3HAHUSA 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 NpaBUJaMU 6€301aCHOCTH U MpUéMaMH paboThl B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

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

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.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH C IOMOILBIO NeJarora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U XKU3HHU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

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

PazsinyaTh Ppu3nvecKre U XMMUYECKUe SIBJIEHUS C OIIOPOH Ha ONpe/esieHus.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX IPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOU MTOCY[0H U JIJaG0PaTOPHBIM
060py/OBaHUEM, A TAK)KE IPABUJIAM 06palleHUsl C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTpPOJIEM I1eJjarora.

[1J1aHUPOBATh U NPOBOAUTH XUMHUYECKHUI 9KCIIEPUMEHT 110 U3YYEHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIEeCTB, CIOCOO0B pas/iesieHUs cMecei
BelllecTB [0/ PyKOBOACTBOM Iefiarora ¢ o6¢cy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBINIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/0BaTEIbCKOM e TeJIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COJiepKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa Mo/,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
MHGOpMaIMI0 U3 y4ebHMKa U CTIPAaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH NOHATUHHBIN allnapaT Kypca XUMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(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.*
OTHocuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MoJIeKyIsIpHas
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHHUS],
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEAUCT.*

OemoHcTpauuu

dusnyeckye siBIeHUs (pacTUpaHUe caxapa B CTYIIKe, KUIEHHE U
KOH/IeHCaLUsl BOABI U T. J1.).

XuMuyeckue siBJieHHs (ropeHUe CBeYH, pa3jioKeHHe caxapa,
B3aMMO/IefiCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Gapus,
passoxeHue ruapokcuga Meau(1l), B3aumoeiicTBue xesesa c
cepoii, B3auMoJelicTBHe KeJie3a ¢ pacTBopoM cosin Megu(1l)).
OmnbIT, WJIOCTPUPYIOLIMH 3aKOH COXPaHEHHsI MaCChl.

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaTopHbI€ OTMbBITHI:

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

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEeHCTBHE MeJia C KHCIO0TOMH).

Mogiesv aTOMOB U MOJIEKY.T

MpakTnyeckas pabota Ne3 Mpu3HAKM NPOTEKAHUA XMMUYECKUX
peakumi

BolunucneHna

— OTHOCHUTEJIbHON MOJIEKY/IIPHOU Macchl BelleCTB;

— MaccoBo# A0JIK XUMHUY€CKOTI'0o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ10/leHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuy
MBICJIUTE/IbHOM e TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKUX PeaKI[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/ U3yYAEMBIX TOHSATHH U 3aKOHOB U IPUMEHSITh 3TH NOHATHUS
MpY OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C OMOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBIL.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCJIOBUS UX IPOTEKAHUS.

OOG'BSCHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3pEeHUsT
aTOMHO-MOJIEKYJIIPHOT'O YY€HHUs C UCII0/Ib30BAaHUEM BU3YaJIbHOH ONOPBI.

KrnaccuduunpoBaTh XMMHUYeCKHe peaKLUK (10 YUCIY U COCTABY pearupyoimux u
00pa3yoLIMXCs BEIECTB) C ONIOPOX HA CXEMBI.

CocTaBasTb GopMyJibl GHHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJeiATh
BaJIEHTHOCTB 110 pOopMyJIaM BeILeCTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JEeUCTBUH.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpoi Ha
aJITOPUTM YYeOHBIX JeHCTBUM.

Crie0BaTh NpaBUI/IaM M0JIb30BAHUSA XUMUYECKOH OCYJOH U JIaGOPATOPHBIM
060pyZi0BaHHEM, A TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHHIO J1a00PaTOPHBIX XMMHUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Ie/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TOMYJISAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypchl UHTepHeTa 110/ pyKOBOACTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIMI0 U3 y4e6HMKa U CTIPaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH TOHATUHHBIN alnapaT Kypca XMMHH

Paszeu 2. BaxxHeline npeAcTaBuTe/Id Heopranuyeckux Bemgects (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.* [IpuMeHeHue Kucaopoa. 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 pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluncneHusn
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IpeBpallleHUH C UCN0/1b30BaHUEM OTIOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATH)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/yxa, PU3NYeCKHe U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3Ha4eHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/eHUs C IPe/BapUTEIbHbIM
o6CcyXjeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI /1 MONYyYeHUsA KUCI0poAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/ 10/, KOHTPOJIEM IleAiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHUs GOpPMY.JI BELEeCTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUUYECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

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

CnesfoBaTh nMpaBu/iaM 6e30nacHOM paboThI B 1a60PaTOPHUU NPH UCIOJIb30BAaHUU
XUMHYEeCKOH Mocy/ibl U 060pyA0BaHHUSA N0/, KOHTPOJIEM [Te[jarora, a Takxe
paBUJIaM 06pallieHus C TOPIOYHMH BEIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NMpOBOAUTH Ha6m0ae1-msq, AieJIaTb BBIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA o4
PYKOBOZCTBOM IeAarora.

YdacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

Hcnosib30BaTh NpH BBIITOJIHEHUH y4e6OHBIX 3a/laHUH U B IIpoliecce
HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZlepKaHus, CIpaBOuYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBO/ICTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOPMAIHIO U3 YUeOHUKA U CTPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCII0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUX



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.

B3aumopericTBue Bogopoaa ¢ okcugom meau(1II).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMNBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

BeluncneHus
— MOJ]eKyﬂﬂpHOﬁ MacCChbI BellleCTBa Ha OCHOBAaHUHU ATOMHOM
MaCCbl XUMHUY€CKHX 3JIEMEHTOB

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

JleMoHCTpanua

0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BoluncneHuns

— 06'béMa, KOJIMYECTBA Bell|eCTBa ra3a o ero U3BeCTHOMY
KOJIMYECTBY BellleCTBa WU 00BEMY;

— 06'bEMOB ra30B [0 YpPaBHEHUIO peaKI[MH HAa OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH I'a30B
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IIpeBpallieHUuH.

XapakTepusoBaTb (ONHCBIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOZOPOJA,
CrocoGbl ero MoJiyyeHusl, NpUMEHEHHE C ONIOPOM Ha IJIaH, KPaTKYIo 3alUCh,
cxXeMmy.

Co6upaTb npubOp AJs MOJYyUYeHHUsI BOJOPOJA C UCII0Jb30BAaHUEM BU3YaJTbHOU
onopsbl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMUUYECKUX PeaKIUii ¢ y9acTHEM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieioBaTh MpaBUJiaM 6€30MacHOM paboThl B 1aO0PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHYeCKOH MOCy/ibl U 060pYy/JOBaHUS MO/ KOHTPOJIEM Ie/larora., a Takxe
npaBu/aM obpalleHHs C TOPIOYKMMH BellleCTBaMHU B ObITY

[I1aHMpPOBATh U OCYLIECTBAATH HA NPAKTHKE XUMHUECKHEe 3KCIIepUMEHTBI,
MPOBOAUTE HAGJIIOA€HHUS, [ieIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIEPUMeHTa MO/,
PYKOBO/CTBOM IleJiarora ¢ o6cy><ieHueM IJlaHa paboThbl, C UCN0/Ib30BAaHUEM
KJIMLIE.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpynme

PackpbIBaTb CMbIC/I U3yYaeMbIX TOHATHH U IPUMEHATD 3TH NOHATHSA, A TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellieHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATH MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCTBa, 00bEM rasa,
Maccy BelllecTBa C OIOpoM Ha o6pasel, Ha GOpPMYJIbl;

[TpoBOAUTE pacyéThl MO ypaBHEHUSAM XHMHUYECKUX PeaKI[Mi ¢ OOpoi Ha
o6pasel], aJITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06 bEMa, MaccChl BellecTBa
110 U3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakLuH.

BoicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopManuio U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YyeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefjarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX
(59)

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.* 3arps3HeHUe NPUPOAHBIX BoJ. OXxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOAbI; CUHTE3 BOJIbI; B3aUMOJeHCTBHE BOJBI C
MmeTassiamMu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BU/I€OMATepPHAJIOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U 1Ljes104Yel ¢ TOMOIIbI0
WH/JMKaTOpPOB.

Na6opatopHbie U npakTU4eckne paborTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHONH MacCOBOU
JloJ1el pacTBOPEHHOIO BellleCTBa.

BeluncneHus
— C MCII0JIb30BAaHHEM IMMOHATHUA «MaCCOBadA 0Jid BellleCTBa B
pacTtBoOpe»
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX IpeBpallleHuH ¢ MOMOLIbIO Iefiarora.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ POJIb Kak
pacTBOPUTEJISI B IPUPOJHBIX MPOLECCAX C ONIOPOH Ha MJIaH U CXEMY.

CoCTaB/IAATh YpaBHEHUs XUMUYECKUX peaKIUH C y4aCTUEM BOJbI C ONIOPOM Ha
CXeMy.

OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJIHBIX BOJ], CIOCOGBI OYUCTKU BOJIbI OT IPUMECEHN, MEPHI 110 OXPaHE BOJ,
OT 3arpsA3HEeHMUA [10CJIe NpeBapUTEbHOIO CTPYKTYPUPOBAHUA MaTepHaJa.

HﬂaHI/IpOBaTb H OCYyLIECTBJIATb HAa NIPAKTHKE XUMUYECKHEe 3KCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, 1eIaTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCNOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBuiaM 6e30MacHOM paboThl B JaGOPATOPUHU MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 110/ KOHTPOJIEM Ilefarora.

HpOBOAl/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM ITOHATUA «MacCoBad 0Jid BeleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce
HCCIe[loBaTEIbCKOH J1eTeIbHOCTH HayYHO-NIONYJISIPHYIO0 JINTEPATypy
XMMHUYECKOT0 COZlepKaHus, ClIpaBoYHble MaTepHasbl, pecypchl MHTEpHETA
10/}, PyKOBO/ICTBOM IeZiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMalMIO0 U3 y4ebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN IOHATUHHBIN aNnapaT Kypca XMMHUH [0CJIe
npe/iBapUTENbHOIO CTPYKTYPUPOBaHUSA MaTepyaa



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
meau(ID).

Peakuus HeHTpasu3anuy.

BbITecHeHHE OZJHOTO MeTaJlJla IPYTUM U3 PacTBOpa COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbBI€e ONbITHI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Paznoxenue rugpokcuga Meau(1l) npu HarpeBanuu.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiUHEeHUM».

BhluncneHus

— 110 ypaBHEHUAM XUMHUECKUX peaKLui

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COEIUHEHUH Ha
OCHOBE OTIPE/IENICHUSI.

CocraBnenne GopMya OCHOBHBIX KIIAaCCOB HEOPTaHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 10 MEXyHapOIHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIIECTB [0 COCTAaBY U C80LCHEamM ¢ OIIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJINIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBs3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHUIN MOJ] pyKOBOACTBOM Ieqarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMbl «I'eHeTHuecKkasi B3aUMOCBSA3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKHUX
COEIMHEHUIN» 0] PYKOBOACTBOM IIeJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluii, WIUTIOCTPUPYIOLINX XUMUUECKUE
CBOICTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl s BEMECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAaKXKe MTOATBEPIKJAIOIINX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJNEKYIAPHBIX YPAaBHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyromuX BEIeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakiuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM POIYKTOB PEaKIUH 110
AITOPUTMY.

IInanupoBaHue 1 OCYLIECCTBICHUE HA IPAKTUKE XUMUYECKOT0 IKCIIEPUMEHTA U
HaOJIIOAEHNUS O] PYKOBOJICTBOM YUHUTEIIS.

DopmynpoBaHUE BHIBOIOB O Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIO0JIb30BaHHEM
OTIOPHEIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEAroTa U BBIOJIHEHNE MPABHII Oe30IIacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBAHUS.
Hcnonb3oBaHue NPy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIEI0BATENBCKOM IESITENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHalIbl, pecypchl MIHTepHeTa, OCyIlecTBICHHE BIOOpa
MOJ PyKOBOJCTBOM I€/1arora.

BricTpauBanue pa3BEpHYTHIX TUCBbMEHHBIX M YCTHBIX OTBETOB C OMIOPOM Ha
nH(OPMAIHIO U3 yIeOHUKA U CIIPAaBOYHBIX MAaTEPHANIOB, TPAaMOTHOE HCIOIb30BaHNE
W3YYIEHHOTO ITOHATHIHOTO aImapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IITaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€ecCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (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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PackpbIBaTb CMbIC/I IEPUOANYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHHMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeJMHEHUH OT M0JIOXKEHUS B IEPUOANYECKOH CHCTEME U CTPOEHHsI aTOMA C
HCIIO0JIb30BAaHHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBSI3b MEX/IY N10JI0KEHHUEM 3JIEMEHTA B IEPUOIUIECKON CUCTEME
Y CTPOEHHEM €ero aToMa (CoCTaB U 3apsij s4pa, 061ee YUC/I0 3JEKTPOHOB U
pacrpe/iesieHHe UX 110 3JIEKTPOHHbBIM CJI0SIM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/1EMEHTOB U UX COEJUHEHUH 11O
rpynnam u nepuogam [lepuoiuyeckoi CUCTEMBI C IOMOLIBIO IEAArora.
XapaKTepu30BaTb XMMUYECKHUE 3JIEMEHTHI IEPBbIX TPEX IEPUO/IOB, Kalus,
KaJIbIIsl [0 UX MoJIoKeHuIo B [lepuoguyeckoii cucreme /l. Y. MeHnzeseeBa.

CnenoBaThb NpaBuJaM 6e30MacHOiM paboThl B JaGOPAaTOPUU NPU UCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOH Ha
rHdopMalHIo U3 y4eOHHKA U CIPAaBOYHBIX MaTepHaIoB, IPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYpHUPOBaHUS MaTepHasia C UCI0/b30BaHUEM KJIHILE.

Hcnonb3o0BaTh NpH BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI ydeOGHHKa [ocIIe
CTPYKTYypUpOBaHUs MaTepHasa, CipaBoYHble MaTepuasl ([lepuoanyeckyro
CUCTeMY XMMHUYeCKuX asieMeHTOB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHYECKUN PSAJ HaNpsDKeHUH
MeTaJlJIOoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcel MHTEpHETa Moz
PYKOBOZCTBOM Hejarora



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

9 KJIACC

*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 HEzemto, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pYKOBOACTBOM IleZlarora.

OnpefiesTh BUJ XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieATh CTeNeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJMHEHUS C UCMOJIb30BAaHUEM QJITOPUTMA.

OnpezenisiTh 3/1eMEHT (BELIECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb IPOLECCOB OKUCJIEHUsI U BOCCTAHOBJIEHHUS.

CoCTaBJISITh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITb YypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
QJITOPUTMY pa360pa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUHU.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA MOC/Ie

CTPYKTYpHUPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepuaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCKHX 31eMeHTOB /l. U. MeHze1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH Psij| HANPsDKeHUH
MeTaJlJoB).

MpumepHble Tembl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asiemeHTOB /I. 1. MengaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH 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 HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol cUCTeMbl XUMUYECKHX 3/1eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10KeHuIo B [leproguyeckoit cucteme /[l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

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

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO 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/BapUTeIbHOr0 pas6opa.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/lel0BaTebCKOM eI TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMHAYeCKHUX PeaKkMi Mo pa3InyHbIM IPU3HaKaM
(Mo yMCLy M cOCTaBY YYaCTBYIOLIMX B PeaKLUHU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPAaTUMOCTH, 10 YYACTUIO
KaTaJiM3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXHUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
rOMOTEHHBIX U reTepOoreHHbIX peaklusx. [loHsiTHe 06 06paTUMBIX
Y HeO06PATUMbIX XMMUYECKHUX peaKlusX. [[OHATHe 0 XHMUYECKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakLyH U M0JI0KeHHe XMMHUYECKOro paBHOBeCHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTETbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW peaKkl MU OT Pa3IM4YHbIX
daxTopoB.

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

4. CmelleHNe paBHOBECUS XUMHYECKON peaKLhU.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUYECKUX pPeaKLUi

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMUYeCKUeE peaKLUU 10 pa3JIMYHbIM IPU3HAKaM.

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

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBLHOTO0 CTPYKTYPUPOBaHUSI MaTepUaia.

HWcrnosib30BaTh MPU BBINOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

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

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/-, CYJIbdaT-, KApOOHAT-,
cunukKaT-$ocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTUOHBI aMMOHHUS,
MarHus, KaJblHs, aJIOMUHUS, XKese3a 2+, 3+, [UHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

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

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble U NPpaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

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

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

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

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

Ne 1. Pemienue akcrepuMeHTabHbBIX 3a/1a4 110 TEME.
Beruucienus

— [0 YpaBHEHHUAM XMMUYECKUX peaK Ui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIUTUYECKOH ANCCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieioBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/Ibl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-NONYJISAPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Paspen 2. HemeTa/Ulbl M MX coeJUHEHUS (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

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

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCN0JIb30BAaHUEM TaB/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, JIe1IaTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOAOPOAOM U
KHUCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTamMu. CepoBoiopoj, CTpoeHHe, Gu3ndecKre

OG6'BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiessITh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeACTaBUTEJIS KJIacca KUCAOT U *cneuudpuyeckue™), npumereHue. | OOBACHATD CYLIHOCTD 9KOJOTUUYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKOU
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepUaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX NpoLecchl (Ha IpuMepe NPOU3BOACTBA CEPHON KUCIOTHI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U €€ coeHEHUH B npupo/e. *XumMuueckoe nezjarora.

3arpsi3HeHHe OKpYXKatolleil cpeibl COeIMHEHUSMU Cephl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPAaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3arPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

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

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEIbCKOM JIesITe/IbHOCTH HAYYHO-NIOMYJIAPHYIO0 JIUTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3aumogeiicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

T0 YpaBHEHUSIM XMMHUYECKUX PEAKLUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

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

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

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A3oTuUCTas KucaoTa. MUcrnosb3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEepa/bHbIX Y 00peHUMl.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaupukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

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

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHU.*
3arpsi3HeHUe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢ocdop u ux coeiUHEHUSI.
B3auMo/ieiicTBYe KOHLEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM
TabJMLbl "XapaKTepHble peaKMU Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HabGJII0/IeHHs], ieJIaTh BIBOADI 110 pe3yJ/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eTeIbHOCTH HayYHO-TIONYISAPHYIO JIUTEPATYPYy
XMUMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTePHabl, pecypchl iHTEpHETA
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOKUCTB 3J1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleliCTBUe Ha XKMBble OPraHU3MBI, IOJIyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kap6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3yIbTaTaM 3KCIlepUMeHTa
[ToHsATHE 0 GHOJIOTMYECKU BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usrnyeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 kKpeMHUeBOH kucaoTe. CUINKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCI0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpouTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJIAPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >kesie306eToH. [Ipo6ieMbl 6e301IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCTOJIb30BaHUSA CTPOUTENbHBIX MaTepHaJIOB B NOBCeHEBHOMN nocJie KOHCY/IbTallMH C IeJaroromM.
KU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/IM4eCcKUX peléToK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemMeTasnbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH Ao0JIeH.

Pa3gen 3. MeTa/ibl M MX coeguHeHud (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHpiesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e CIOCOOBI TOYYEeHUSI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMi MeTaJlJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/J/IM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

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

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, ECTU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMecH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJIOB, 00LIMe GU3UYECKHE U XUMUYECKUE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEbCKOM JIeITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, ruIpoKcu, cosn). *JKEcTKoCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs1.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

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

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMmozelicTBHe HaTpHUs C BOJOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

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

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

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

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

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATENbCKOM J1eATeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALUHU C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KM3HU 4YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(B3v) [IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX

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

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BIAUSHUHU
OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X0351CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0Ka3bIBaTh IEPBYIO IOMOLLb IPHU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHHs € OIOpoi Ha HUHPOPMALHIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHBIX PECYPCOB, ABJSIOIINXCH y4eO6HO-MeTOJUIEeCKUMHU MaTeprataMu (My1bTUMeJUAHbIE TPOTrPaMMBbl, 3/1eKTPOHHBIE YYeOHUKH U 33Ja4HUKH, 3JIEKTPOHHbIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBbIE MPOrPaMMbl, KOJIJIEKIUU [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3YEMBIMU /151 OOYYEeHHs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

- BAPUAHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoit BapuaHT npuMepHOro TEMaTHYECKOTO TUIAHUPOBAHUSI HCHOJB3yeTcs, ecnu oOyuaromuecs ¢ 3[IP momydaror
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepuralia KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAaHUM B PA3JIMUHBIX YCIOBUSX (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  JOrMKa  M3y4eHHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  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 mIaHupoBaHus 10 pa3jiesiaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHEe 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 «Mertamie»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 (packpblBaeTcsl 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";

- o0BeIMHEHNE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTIN4HiL; 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
BbIiesieHa TeMa «lIpakTHKyM» B KOHILIE IEPBOTO U BTOPOIO FOJI0OB OOYUECHHUS.

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! paboTh!

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 «lleproanyeckuii 3aKOH U eproUecKas cucrema Xxumuueckux nementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuny, 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 «BaxHelye npeIcTaBUTEIN 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

Haszanus 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
nporpammbl,

M KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHoBHOe coaepXaHue

OCHOBHble BUAbI AEATENIbHOCTU
obyuatowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)
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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 NpaBUJaM o6pallleHUs C XUMUYeCKHUMHU Bellle-CTBAMH B COOTBETCTBUH C
HWHCTPYKLMAMH 110 BBIIOJHEHHUIO IPaKTUYECKUX PpaboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBaTh U MIPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BelleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHueM IJ1aHa PaboThl.

Hcnosnb30BaTh NpU BLINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpoIiecce UCC/Iel0BaTeIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3y4eHHbIH NOHATUIHBIH
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 — y4E€HBIA-3HIMKIONEAUCT.*

AemoHcTpauumn

dusuyeckue siBJaeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHWe U KOH/IeHCaLlUsl BOJbI U T. J1.).

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passoxenue ruapokcuga meau(1l), B3aumoaericteue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibI I03HAHHUS (B TOM 4YHCJe HAab/II0eHuE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLy MBICJIUTENbHOH J1eTeJIbHOCTH
(cpaBHeHUE, KJIaccUbUKALNA) AJIsT U3YYEHUs BELeCTB M XMMHUYECKHUX PeaKIUii c onopoi Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MIOHATHHI U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONMUCAHUU
CBOWCTB BeIeCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIE CI10Ba.

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

OnpefiesiTh NPU3HAKU XUMUYECKUX PEaKIUH, YCI0BUS UX NPOTEKaHUs.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKH 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOTO YY€HUS C UCN0JIb30BAaHNEM BU3yaIbHON OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCs BEIIECTB) C ONIOPOM Ha CXEMBI.

CocTaBasATb GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD 10
dopMysiaM BeleCTB C ONOPOU 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)Ke MpaBUJIaM 0OpallleHHs C BellleCTBAMU B COOTBETCTBUU C MHCTPYKIUAMH I10 BBITIOJTHEHHIO
JIabOpaTOPHBIX XMMUYECKHX OIBITOB I10/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPy XMMUYEeCKOT0 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.

BbluncneHus
— OTHOCUTEJIbHOH MOJ'IeKyJ'IHpHOﬁ MacCChbI BeleCTB;

— MaccoBoM A0JIN XHMHWY€CKOI'o 3JIEeMEeHTa I10 ¢OpMyﬂe
CoOeAMHEHUA

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBO/CTBOM I1eJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLUEHHsI B XuMuu (34)

KosmdectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosisipHbIi 06'bEM ra3oB. PacueThl 10 XUMUYECKOM
dopmy.ie. PacyeTbl MaccoBOM 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYECTBA BELIECTBA, MOJIIPHOW MacChl.
PacyéTbl 10 XMMUYECKUM YPaBHEHUAM.

JleMoHCcTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PackpbIBaTb CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATb 3TH OHATHS, a TAKXKe U3yUYeHHble
3aKOHBI U TEOPUH JJIF pellleHus pacy€THBIX 3a/1a4 C IOMOLIbI0 [leJlarora.

BbIYMCIAT MOJIIPHYIO MaccCy BelllecTB; KOJUYECTBO BellleCTBa, 06 bEM rasa, Maccy BellecTBa ¢
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThI 10 YpaBHEHUSM XMMHUYECKHUX PEaKIUH ¢ OI0poil Ha o6pasel, aJrOpUTM
y4e6HBIX 1eCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BeL[eCTBA 110 U3BECTHOMY KOJHYECTBY,
06bEMY, Macce peareHTOB HUJIY IPOAYKTOB peaKIHH.

BbicTpanBaTh pa3BEépPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIUIO U3
y4ebHHKA U CIPABOYHbIX MATEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHBIN MOHATHHHbBINA
annapar Kypca XMMHH € IOMOLIBIO Nejarora.

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

Tema 4. CtpoeHue atoma.
Nepuoanyeckunii 3aKoH u
Mepuogunyeckana cucrema
XUMUYECKUX 3/1IeMEHTOB

A. N. Mengeneesa. (7 4)

[lepBbIe ka1accuUKaLuu
a/neMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIEMEHTOB
(mweslouHbIe U LeJIOYHO3eMeJsbHble MeTaslbl, rajJoreHbl,
WHEpPTHble rasbl). *JjieMeHTbl, KOTOpble 006pPa3yT
aMdoTepHble OKCUABI U TUAPOKCUABL*

[lepuoanyeckuit 3akoH. [lepuojguyeckass cucTema
XUMHUYeCKUX 3JIEMEHTOB . . MeHzeneesa.
KopoTkonepuoanass u *ajauHHOmepuogHas™  ¢GopMbl

IMONBITKH XUMHUYECKUX

PackpbIBaTh CMbIC/ IEPUOAMYECKOT0 3aKOHA I10/] PYKOBO/CTBOM IeJjarora.

[ToHMMAaTh CyLECTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHe paJJuyCOB aTOMOB U 3JIEKTPOOTPULATENBbHOCTH) U UX COEJUHEHUH OT
MOJIOXKEHUS B IEPUOJUUECKOH CHCTEME U CTPOEHHS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIULL.

YcTaHaBIMBATh CBSA3b MEX/Y MOJIOXKEHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHHEM
ero aToMa (cocTaB U 3apsj sApa, o6lee YHUCJIO0 3JIeKTPOHOB M pacnpesiesieHUe Ux 1o
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs CBOMCTB 3JIEMEHTOB U UX COeJMHEHUH M0 TpyHnaM 1
nepuojam [leprouecKoi cUCTEMBI C TIOMOLIbIO Tejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

I W

3JIEMEHTa Ino ero

CHCTEMbI MeHpeneeBa. XapakTepucTHKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHzesneeBa.

pazuyca
MeTa/lJIn4yeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMETA/VITMYECKUX CBOHCTB IO TpymnnaM M MepUoJaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB [IJIsl PAa3BUTHS HAayKH U
npakTuku. /. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanveCcKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB
J. U. MeHnesneeBa.
0O3HakKoMJIeHHe C 06pa3LaMy METAIOB U HEMETAJIJIOB.
Na6opaTopHble U NpaKkTUYecKkue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IePBbIX TPEX NePUO0B, KaIHs, Ka/lbLUsA 10 UX
noJioxkeHuto B [leproguyeckoii cucteme /l. U. MenpeneeBa.

CnenoBaThb npaBusiaM 6e30MacHOi paboTel B 1aGOpaTOPUH NPH UCNOIb30BAHUHY XUMHYECKOH
nocyApl ¥ 060pyj0BaHUA M0/, KOHTPOJIEM Ile/jarora.

BbicTparBaTh pa3BépHYThble NMCbMEeHHbIe U YCTHbIe OTBEThI C 0ITI0POH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIN MOHATUHHbINA
anmapar Kypca XMMHH 110CJ/le CTPYKTYPUPOBaHHUs MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBINOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI y4eOHUKA IOC/Ie
CTPYKTYPHUPOBaHUS MaTepuaa, ClipaBoyHble MaTepHasbl ([lepuoguyeckyro cuctreMy
XUMHUYeCKuX 371eMeHTOoB /I. . MeHpe/ieeBa, Tabinily pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXMMUYECKUM PsIZl HANPSIXKEHUN METAJJIOB).

Hcnosib30BaTh NpU BINOJHEHUU YUeOHBIX 33/IaHUN U B IPOLieCCE UCCJIeI0BATENbCKON
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa MoJ PyKOBOJCTBOM Iejarora

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
HCTIOIb30BAHIEM AITOPUTMA.

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

OOBSCHATH CYIIHOCTH MPOIIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CoOCTaBJIATh IEKTPOHHBIN OaNaHC ¢ YIETOM YKCIa OTJAHHBIX U MIPUHATHIX JICKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOI PEaKIMy M0 aJropuTMy pasdopa
OKHUCIUTEJIbHO-BOCCTAHOBUTEIBHOMN PEAKIIHH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe6HbIX 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 TapHUKOBOI0 3 PeKTa, paspylieHrHe 030HOBOTO
c10s1.

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

(Ha mpHMepe B3aUMOJEMCTBUA C

HNPOMBIIIJIEHHOCTH.
NpUMeHeHue

HeMeTaJlJlaMHu )54
MpUMEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTre o kucaoTax Kucaoter u cosu.

OKCHJaMU MeTaJlJIoB),

JAemoHcTpauum

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

NabopatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Berunciaenus

— MOJIeKyJIHpHOﬁ MacCChbI KUCJIOPpOAA XU O30HA Ha
OCHOBAaHHM aTOMHOM MacCbl XUMHYECKOTO 3JIEMEHTA

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHUI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpalleH!H C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapakTepHu30BaTh (OMUCBHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOUCTBA KUCI0PO/a, CIIOCOOBI €ro MOTYYEHHUS,
NpUMeHeHHe U 3HaueHHe B IPUPOo/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
yPaBHEHHMH XUMHUYeCKHUX peaKL Ui C yuacTHeM KHCJI0POJa.

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

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUU NMPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHUs 110/, KOHTPOJIEM [Ielarora, a Take IpaBUiaM 06palleHus ¢
rOPIOYUMH BeLleCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOJUTD
HabJI1I0/leHus, e/1aTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Ile/iarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleTeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa noJ pyKOBOACTBOM llefarora.

BbicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALUIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh M3y4YeHHbIN NOHATUWHBIN aNnapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHe 06 OCHOBaAaHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHSTHUHN U NPpUMEHATDb 3TH NIOHATHUA IPHU ONTMCAHUU CBOWCTB
BeleCTB U UX HpeBpameHm‘/’l C IOMOIIbIO neaarora.
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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
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJ1eKTpOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCII0/Ib30BaHUE
BUJIEOMaTEePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U LieJI04el € IOMOIIBI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

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

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

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NPUPOJHBIX BOJ,
Crnoco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ| OT 3arpsA3HeHuUs 1oce
npe/iBapUTENbHOTIO CTPYKTYPUPOBaHUA MaTepHaa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ1I0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Ie/iarora, ¢ UCI0JIb30BaHUEM KJIUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUU NMPH UCNOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUA M0/, KOHTPOJIEM IleJiarora.

[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-MONYJ/IIPHYIO0 INTEPATyPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3y4YEHHbIH NOHATHHHBIH
amnmapar Kypca XMMHH 110CJle IpeiBapUTebHOT0 CTPYKTYPHUPOBAaHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

QHGKTpOHHTI/I‘IeCKaH JUucconmuranus.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHu3M JAUucconrau

DONEeKTpONUTBl U

BEILIECTB C PA3JIMYHBIMH BUAAMH XUMHYECKOH cBsi3u. [loHsTHE

ocrernenu aucconuanuy.* CUIIbHBIC U CIa0ble 3JIeKTPOJIHUTHL.
Peakuun moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUsS PeaKIvi

HoHHOro oOMeHa 710 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs  peakuuidl. XHUMHUYECKHe CBOicTBa  KHUCIIOT,

OCHOBaHWUII W coliel B CBeTe MpeAcTaBiICHUHd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kapOoHat-, cHInKat-, pocdar- aHHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJdblMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

PackpbIBaTb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOM Ha CXEMBI.

OO6'BSACHATb MPUYUHBI 3JIEKTPONPOBO/TI-

HOCTH BOJIHBIX PaCTBOPOB C IOMOIIbIO NeJjarora.
CocTaB/sATh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJI0uel U CoJiel, NOJIHbIE U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMUUECKUX PeaKIIMH HOHHOTO 06MeHa.

[ln1aHUpOBaTh U OCYLIECTB/IAThL HA NPAKTHKE XUMUUECKUEe 3KCIIEPUMEHTHI, IPOBOAUTD
HaOJII/IeHUs, [IeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMEHTA I0c/ie TPeJBapUTeTbHON
paboThI.

CiefoBaTh NpaBUaM 6€30MacHOMN paboThl B 1a60paTOPUKM IPHU UCNO0JIb30BAHUM XUMUYECKOMN
MOCy/ibl U 060pYAOBaHUS IO/ KOHTPOJIEM NeJarora.

[Ipor3BOAUTD BbIUUCAEHHUS 110 XUMUYECKHUM YpaBHEHUSIM.

BricTpauBaTb pa3BEépHYTble IUCbMEHHbBIE U YCTHBIE OTBETHI C 0NOPOU Ha HHGOPMALUIO U3
y4eOGHHKA U CIPAaBOYHbIX MaTEpPHaJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIM MOHATUIHHBINA
anmnapar Kypca XMMHUH [0CJie Npe/iBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepuasa.

HWcnosb30BaTh NPU BbINOJHEHUH YYe6OHbBIX 3aJJaHUI U B ITpOLecce UCCIeI0BaTeNbCKON
JlesITeJIbHOCTH HAY4YHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUY€ECKOT0 COZlepKaHUs, CIPAaBOYHbIEe
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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

MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C NIefjaroroM

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*),
HOoMeHKJIaTypa *[loslyyeHre* M XuMUYeCKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUSA), 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 psaabl. [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(ID).

51

OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COSANHEHHH 110 MAbI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEMHEHUII Ha OCHOBE
OTIpe/IENEHNs].

Cocrasiienne HopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHI U Ha3bIBaHUE UX I10
MEXIyHapOIHO! U TPUBUAIBEHOI HOMEHKIJIATYpe C NCIIOIb30BAHUEM OINPEIEICHNS U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTaBY U CE0LCHEAM C ONIOPOH Ha OTpeeIeHH,
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.

CocTaBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapUTENbHBIM 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 TUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChI
HHTepHeTa, ocylecTBIeHne BbIOOpa 1101 pyKOBOACTBOM HACTaBHUKA.




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

Na6opaTtopHble 1 NpakTUYecKue PaboTbl
JlabopaTOpHBIE ONbITHI:

B3auMogeicTBUe KUCJIOT C MeTa/lJIaMH.

[TosryyeHre HepaCTBOPUMBIX OCHOBaHMH.
B3aumogeiicTBHe HepaCTBOPUMBIX OCHOBAaHMH C
KHMCJIOTaMH.

Paznoxenue rugpokcuzga menu(Il) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMEHTAJbHBIX 33/ja4 110 TeEMe
«OCHOBHBI€e KJIaCChl HEOPTAaHUUECKUX COeJUHEHUM».

BbluncneHus
— 10 YpPaBHEHUAM XUMHUYECKUX peaKLlI/Il‘/'I

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, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso un xumuuyeckme

peaKkuum, 44

Tema 10. Xumuueckme peakuumm.
OcHOBHble 3aKOHOMEPHOCTN
XUMUYECKUX peaKuuii (4u)

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

06paTI/IMI)IX u HeO6paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.
ITonsarue 0 XUMHUYCCKOM PaBHOBECHUU. CMeH.[eHI/Ie
XUMHUYECKOIO  paBHOBECHA. (I)aKTOpLI, BJIMAOIIAEC  Ha

CKOPOCTb XUMUYECCKOMN p€akiuu U NMOJIOKEHUE XUMUYECKOI'O
PpaBHOBECHUA. Knaccm])mcaunﬂ XUMHUYCCKUX peakunﬁ o
PasHbIM OCHOBaHHUSM.*

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHH ¥ IPUMEHSTH 3TU MOHSTHS IIPU ONMCAHUU CBOMCTB BEIIECTB

HX IPEBpaIleHUH.

KrnaccugunupoBats XHUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPU3HAKAM.

Y cTaHaBNIMBaTH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH PEaKIMU OT Pa3INIHbIX (PaKTOpOB IOX

PYKOBOJICTBOM YYHTEIIS.

[TpOrHO3UPOBATH BO3ZMOKHOCTH MPOTEKAHHMS XMMUYECKUX MPEBPAILCHUH B Pa3JIMYHbBIX YCIOBHAX MOCIIE

MpeIBapUTENEHON pabOTEHL.

DrpenensaTs okuCIUTENs U BoccTaHOBUTENL B OBP.

CocTaBisATh ANIEKTPOHHBIHN OalaHC peakIUH.

[IpOM3BOANTE BBHIYMCIICHHS 10 XHMUYECKHM YPaBHEHHUSIM TI0 alrOPUTMY.

BrIcTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE H YCTHBIE OTBETHI C OMOPOil Ha MH(POPMALHUIO U3 yueOHHKA U
CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOIB30BaTh H3YUSHHBII HOHATHHHBINA anmapar Kypca XUMUH
OCJIE TIPEIBAPUTEIILHOTO CTPYKTYPHPOBAHUS MaTepuala.

Vcnonb30BaTh MPHU BHIIOJHEHHUH YUeOHBIX 3a1aHU 1 B IPOLIECCE UCCIIE0BATENBCKON e TEIbHOCTH
Hay4YHO-TIONYJSIPHYIO JIUTEPATypy XUMHYECKOTO COJePKAaHMU, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
VHTepHeTa nocie KOHCYJIBTAIUH C eAaroroM.

PacKpbIBaTh CMBICI H3y4aeMbIX MTOHSTH, @ TAKKE CMBICT TEOPUH JTEKTPOIUTHYECKOM AUCCOLMALINN C
OINOpOY Ha CXEMBI.

DOBACHATH IPHYUHBI ATEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocCTaBIsATh ypaBHEHHS AUCCOLHUAIMN KHCIIOT, LIENOYel U COJel, MOTHbIE U COKPAIIEHHBIE HOHHbIC
ypaBHEHUs XMMUYECKUX peakIui HOHHOTO 0OMeHa.

[[1aHUPOBATH M OCYLIECTBIISTH HA HPAKTHKE XUMUYECKHE YKCIIEPUMEHTBI, TIPOBOJUTH HAOMIOICHHS,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM IKCIEPUMEHTA ITOCIIEe TPEABAPHTEILHOMH paboThI.

CremoBats npaBmiaM 0€30MacHOM paboTH! B Ta00paTOPHUH IIPH HCIIOIB30BAHUH XUMUIECKOH TTOCY Il 1
060py/I0BaHus 110/ KOHTPOJIEM MeAarora.

l_lpomBozme BBIYUCJIICHUS 110 XUMUYCCKHUM YPABHEHUSM.
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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 COAEPKaHUsI, CIIPAaBOUYHBIE MATEPHAIIbI, 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

OCHOBHOe cogep:kaHue

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[. 1I. MenneneeBa. 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 [lepuoguueckoii cucteme /l. 1. MeHiesieeBa ¢ 0Opoii Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BelljeCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIUILy pacTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEL|eCTB pa3/IMYHbIX KJIAaCCOB, NOATBEPKJATh
CBOMCTBA NpUMepaMH MOJIEKYIIPHBIX ypaBHEHUH XUMHAYeCKHX PeaKLUi ¢ OIOpoH 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
MHGOpPMaIMIO U3 y4ebHMKa U CIIPAaBOYHBIX MaTEPHaJIOB, F[PAMOTHO MCI0JIb30BaTh U3y4eHHbIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasel, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Iefarora.

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
MPOCTHIX BELeCTB — rajoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJ/UIaMH - BOJIOPOZ,OM M KHCJIOPOJOM, *1esiouaMmu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZ0PO/a Ha
OpraHu3M yeJsioBeKa.* BaxkHeHIMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB HEMETAJLJIOB U UX COeJUHEHUH B
npe/ieiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYeCKHe CBOMCTBA MPOCTHIX BEIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0PO/Ia, XJIOPHUIA HATPHUS ), CIIOCOOBI UX
MoJIy4YeHHUs], TpUMeHeHHe U 3HaUYeHHe B IPUPO/IEe U )KU3HH YesIOBeKa Mocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

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

[11aHUPOBATH U OCYIIECTBJATH Ha MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaO6JII0/IeHHS], J1eJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEeHTa MocJie TpeBapUTeNbHON
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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
NoCy/ibl M 060pYy/10BaHUsI 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALHIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

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

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
Oco6eHHOCTH CTPOEHHA aTOMOB 3THUX 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
KJIacca KUCJIOT U cneljuuyecKre), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKkl Uy, Jexallie B OCHOBe
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 y4€TOM CTPOEeHHsI UX aTOMOB C OIOPoH Ha cxeMy "Hi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pU3nveCcKre
Y XHMHYeCcKHe CBOWCTBA IPOCTOrO0 BellecTBa Cephl U eé coeJuHEeHUH (CepoBOOPOAa, OKCHU/IOB
cepbl, CEPHOH KUCJIOTBI, CyJ1b}aTOB), COCOGHI UX OJIyYeHHs, IPUMEHEHe U 3HaYeHHe
B IIPUPO/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 CTpyKTypUpOBaHuUsl MaTepHasa.

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

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCNOIb30BAHUH XUMHYECKOH
nocyZbl M 060pyj0BaHMs 110/, PYKOBOJCTBOM IleJjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aTOPUTMY.

HWcnosnb30BaTh NpHY BBINOJHEHUH yuyeOHbIX 33/JaHUH TEKCThI yYe6HUKa, CIPaBOYHbIe
MaTepuasbl ([leprosuyecKyro cUCTeMYy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabauLy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PA/J| HallpsKeHUH
MeTaJJIoB).

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
Jla6opaTOpHBIE OTBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHYeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BovruucaeHus

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 aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJIYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesI0BeKa C UCI0/Ib30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-MOHBI B PACTBOPE C UCII0JIb30BAHUEM TAOIHIIBI
"XapakTepHble peaKIiy Ha KAaTUOHBbI U aHUOHBI".

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

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

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl M 060py0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa, CTIPAaBOYHbIE
MaTepHaJbl (TepuoJUYeCcKyI0 CHCTEMY XUMUYeCKHX 3/1eMeHTOoB /I, Y. MenpieneeBa, TabnLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE HCCIEJ0BATENbCKOM
JleATEIbHOCTH HayYHO-TIOMYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlEPXKAHUS1, CIPAaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHETa nocJie KOHCY/IbTAalMH 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, *noJyyeHne™

Y IpUMeHeHHUe. *IKosioruieckre npobJieMsl, CBI3aHHbIE C
okcuzoM yriepozaa(lV); runoresa rio6aibHOro
MOTeNJIEHUS KJIMMaTa; NapHUKOBBIN 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),
*MoJly4yeHre U IpUMeHEHUE B 3JIeKTPOHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHe, 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
KpPEMHHUS U UX COeJTUHEHUH (OKCUZOB yIJEPOa, yTOJbHON KUCIOThI, KApOOHATOB, OKCUAA
KpEeMHHUSs, KDEMHUEBOU KHUCJIOThI, CUIIMKATOB), CIIOCOGBI UX MOJIyYeHUs], IpUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJI0BEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NTPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIIOrO0 ra3a
B OKpY»Kalollel cpefe.

[I1aHMpPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMHUYECKHe 3KCIIepUMEHTBI,

[IpoBoAUTH HaGJIIO/IeHUS, [le/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEeHTa Mocie
npeJBapUTeNbHON paboThlI.

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

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([lepuosuyecKyro cucTeMy XUMHUYeCKHUX 3/1eMeHTOoB /I, Y. MenseneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3/IEKTPOXMMHUYECKUH PsiJl HANPsHKeHUH
METAJIJIOB) MOCJIe KOHCY/IbTAllMH C IIelaroroM.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 33JaHUH U B IpOLlecce UCC/Ie0BaTEIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, 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 NpeBpalleHU .

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
MaTepHaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUH NMPH UCIOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUS.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCTbI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosruyecKyro cucTeMy XUMHUYeCKUX 371eMeHTOoB /I, Y. MenzeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
METaJlJIOoB).

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie npeABapUTebHON KOHCY/IbTALMU C IeAarorom

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/Iﬂ). OKCI/I,EU:)I U TUAPOKCHU/Abl 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 COeZJMHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKTepu3oBaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA TPOCTBIX BEIECTB METAJIJIOB U UX
coeuHeHUH (OKCHU/IOB, TUAPOKCUAOB, COJIEl) C OIOPOH Ha CXEMY, CIIOCOGHI UX MOJTyYeHUs],
NpUMeHeHMe U 3HaYeHue B IPUPO/Ie U KU3HH YesI0BeKa.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHBIX PeaKIMi HOHbI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCN0JIb30BaHUEM Tab vl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[11aHUPOBATh U OCYIIECTBIIATH HA TPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHUS, J1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

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

[Tpou3BOJUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHUSAM.

58




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 CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHbINA
anmnapar Kypca XuMHH.

Hcnosb30BaTh NPU BBINOJHEHUU YYeOHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATeIbHOCTH 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.
HepBOHa'—IaJIbeIe MOHATHUA 06 OpraHUYeCKHUX BelleCTBax
KaK O COeJJMHEHUSX yrjepoja (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
HeOpraHu4eCcKux COE,C[I/IHeHl/lﬁ 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, IpUMEHAEMbIe B XKU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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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 X031 CTBa, TpaHCNOPTa U JIp. HAa COCTOSIHUE OKpY»Kalolllel 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 MO3ULUIO 10 Tpo6JieMe U pe/araTb BO3MOXKHbIE IIyTH eé
pelleHHUsAC ONopol Ha MHPOPMALIMIO U3 yYeOHUKA U ClIPaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa
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