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I[TOACHUTEJIbHAA 3AITNCKA

Pabouas mporpamMma mo XuMHM Jjs OOydYarOIIUXCsl C 3aJEPXKKOM IMCUXHUYECKOTO pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBaHUs COCTABJICHA B COOTBETCTBHUH C
®denepalibHBIM TOCYIaPCTBEHHBIM 00pA30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEr0 0Opa3oBaHUs
(ITpuka3z Munnpocsemenusi Poccun or 31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
octumu Poccuiickoir @enepamuu 05.07.2021 1., per. Homep 64101) (manee — PI'OC O0O0),
aJIaITHPOBAHHON OCHOBHOW 00pa30BaTEeNIbHON MPOrpaMMoOil OCHOBHOTO 00Iero o0Opa3oBaHUs
o0y4aroluxcsl ¢ 3aJIep>KKOU TMCUXMUYECKOTO pPa3BUTHs, paboyeil mporpamMmbl y4yeOHOTO IpeaMera
«Xumus» (6a30BbIi YpOBEHB), MPOrPaMMON BOCIIMTAHUS O00yJalOIIUXCS MPHU MOJYYCHUH OCHOBHOTO
obmiero oOpa3oBaHMs, C YYE€TOM paclpeiesieHHbIX [0 KjaccaM IpPOBEpsSEeMbIX TpeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 0O0IIero odpa3oBaHusi u
AJIEMEHTOB COJIEpKaHUs, MPEJICTaBICHHbIX B YHUBEpcAIbHOM KoaudukaTtope no xumuu, Konnenuuu
npernoiaBaHus yueOHoro npeamera «XuMus», B 00pa3oBaTeNbHBIX opranuzamusax PO, peanusyrommx
OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

OO0mas xapakTepucTHKA Y4eOHOro npeamera «XuMushH»

YueOHblii mnpeamer «XWMHA» BXOAWT B TPeAMETHYIO o6nactb «EcTecTBeHHOHay4HBIE
npeaMeTsl». B cucremMe ecTecTBeHHOHAYyYHOro OOpa30oBaHMs XMMHS KaK y4yeOHBIH MpeAMET 3aHUMAaeT
BaXHOE MECTO B IO3HAHWH 3aKOHOB NPHUPOABI, (OPMUPOBAHUN HAYYHOW KapTHUHBI MHUPA, CO3JaHHU
OCHOBbI XHMMHUYECKUX 3HAHHM, HEOOXOIMMBIX Ui TMOBCEAHEBHOW >XU3HU, HABBIKOB 30POBOIO U
0€30macHOTO JUISI YelIOBeKa W OKpYXKArolled ero cpeisl oOpa3za JKM3HM, a TaKKe B BOCIUTAHUU
3KOJIOTUYECKOU KYJIbTYPHI.

YcnemHocTs U3y4eHHss XUMHH CBS3aHA C OBJIQJICHUEM XUMHUYECKUM SI3BIKOM, COOIOIEHUEM
mpaBwi  Oe30macHO paboThl TPHU  BBINOJIHEHWH XUMHYECKOTO OSKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHCJIEHHBIX CBSI3€H XMMHUU C IPYTUMH MIPEAMETaMHU LIKOJIBHOIO Kypca.

[IporpamMmma BKJIIOYaeT B ce0s OCHOBBI HEOPTraHUYECKOW M OpraHMuYecKoil xumuu. [ naBHOIM
ujeel MporpaMMbl SIBISIETCA CO3JaHME 0a30BOr0 KOMILJIEKCA OIOPHBIX 3HAHUH [0 XUMUH,
BBIPQXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy 0OydYaOLUIMXCS U UX OCOOBIM 00pa30BaTEIbHBIM
MOTPEOHOCTSM.

B comepxaHMM [aHHOrO Kypca NPEIACTABIECHbl  OCHOBOIIOJArarOlIMe XHUMHUYECKUE
TEOPETUYECKHE 3HAHWSA, BKIIOYAIONIME W3YYEHHE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHs, NIPOrHOZMPOBAHHE CBOMCTB BEIIECTB, HCCIEIOBAaHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHU U MyTeH yIpaBiIeHNs UMUB LENSIX OJyYeHHs BEIIECTB U MaTepUaoB.

TeopeTnueckyro OCHOBY M3yd€HUsT HEOPraHMYECKOM XHUMHUU  COCTaBISET  aTOMHO-
MonekyisipHoe ydenue, llepuonnueckumii 3akoH J[.MI. MenaeneeBa ¢ KpaTKUMU CBEICHUSIMH O
CTPOEHHMH aTOMa, BUJIaX XUMUYECKOU CBA3H, 3aKOHOMEPHOCTSIX NPOTEKAHUS XMMUYECKHUX PEAKIIUH.

B u3yuenunun kypca 3Ha4MTENbHAS POJIb OTBOJUTCS XMMHUUYECKOMY 3KCIEPUMEHTY: MPOBEIECHUIO
NPAaKTUYECKUX M JIAOOpaTOpPHBIX paboT, OMHUCAHHUIO PEe3yAbTATOB YYEHMUYECKOIO HKCIEPUMEHTA,
COOJTIOIGHUIO HOPM U MTpaBWJI 0€30MacHOM paboThl B XUMUYECKON J1a00paToOpuu.

Peanu3anus nanHOW mporpaMmbl B Tpolecce 0o0ydeHus Mmo3BosiuT obOydarourumes ¢ 3I[1P
YCBOMTH KJIHOUEBbIE XUMUYECKIE KOMITETEHIMH U MOHATh POJIb U 3HAUEHHE XUMUUCPEAN IPYTUX HAYK O
IIPUPOJIE.

W3ydeHrne XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO y 00YYArOIIHUXCS HAYYHOIO MHUPOBO33PEHUS,
OCBOCHMIO OOIlEHAYYHbIX METOJO0B (HAOJIOJeHHe, W3MEPEHHUE, S3KCIEPUMEHT, MOEIUpPOBaHUE),
OCBOEHUIO MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHWN, OCHOBAHHOT'O Ha MEKITPEIMETHBIX CBA3SX C
npenmeramu  «Okpyxarommii mupy, «@Dusuka», «buomorus», «leorpadus», «MaTemaTnkay u
dbopMHUpyeT KOMITETCHITUH, HEOOXOAMUMBIE JIJIsi MPOJIODKEHHUST 00pa30oBaHUs B 00JaCTH €CTECTBEHHBIX
HayK.

W3ydyeHne xumMuu cnocoOcTByeT pa3BuTHio y oOyuatomuxcst ¢ 3[IP mpoctpancTBEeHHOTrO
BOOOpakeHus1, PyHKINOHAIBHON TPAMOTHOCTH, YMEHHUSI BOCIIPUHUMATh M KPUTHYECKU aHAJIU3UPOBAThH
nH(pOpMaLIMIO, TPEACTABICHHYI0O B pa3IWyHbIX (opMax. 3HAUMMOCTh HpeaMeTa Ijs pPa3BUTHS
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KU3HCHHOM KommeTeHIun oOydatromuxcs ¢ 3[IP 3akmiouaeTcs B YCBOCHHH OCHOBBI XMMHYECKHX
3HAaHUI,HEOOXOJUMBIX ISl IOBCETHEBHON KHU3HH; HABBIKOB 3J0POBOr0 U OE30MacHOr0 JUIYEIIOBEKa U
OKpY>Karollen ero cpepl 00pasa )Ku3Hu; GOPMUPOBAHUN IKOJIIOTUYECKON KYIbTYpPHI.

[Iporpamma oTpaxaeT coaepkaHue OoOydeHUs mpenMery «XHUMHSI» C y4eToOM OCOOBIX
oOpasoBarenbHbIX TToTpeOHOCTEH oOydyaromuxcs ¢ 3[1P. OBmaneHue ydeOHBIM IPEIMETOM «XHMHUSI
MPEJCTABISIET OMPEACTICHHYIO TPYIHOCTh Jis oOyuaromuxcs ¢ 3IIP. D1o cBsi3aHO ¢ 0COOEHHOCTIMH
MBICITUTEIIBHON J1eATEIbHOCTH, NEPUOANUYECKUMH KOJIeOaHUsIMU BHUMaHU, MaJIbIM 00bEMOM MaMSITH,
HE/IOCTaTOYHOCTHIO OOIIEero 3amaca 3HAaHWH, MOHM)KEHHBIM I103HABATEIBHBIM HWHTEPECOM U HHU3KUM
YPOBHEM PEUEBOI0 Pa3BUTHS.

Jiis mpeomosieHusl TPyIHOCTEH B HM3YyYeHHHM Y4eOHOro mpeamera «XWMHA» HEoOXoauma
ajanrtanus odbeMa M XapakTepa ydueOHOro maTepuana K [O03HaBaTEIbHBIM BO3MOXKHOCTSM JIaHHOM
KaTeropuu oOy4aromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS: HCIIOJIB30BAaHHE aJTOPUTMOB, BHYTPH
MIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH, IOCTEIIEHHOE YCIOKHEHUE N3Yy4aeMOro MaTepuaiia.

[Ipy u3ydyeHUHM XUMUU HEOOXOIMMO OCYIIECTBIATh B3aUMOJEHCTBUE Ha IOJIMCEHCOPHOMN
OCHOBE.

TeopeTnuecknii Marepuall pEKOMEHIYETCS U3y4aTh B MPOLECCE MPAKTUYECKON AEATEIbHOCTH.
B03MO0XHO BbIJIENIEHUE OTJEIBHBIX YPOKOB Ha PELLIEHUE 3a/1a4 B CBSI3H COCIIOKHOCTBIO aHAJIN3a TEKCTa
obyuarommumucst ¢ 3I[1P. Opranuyeckoe €AMHCTBO MPAKTUYECKOH M MBICIUTEILHONW NEATEIbHOCTH
oOydaroluxcsi Ha ypOKax XUMHUHU CIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3HCHBIX
XUMHUYECKUX 3HaHUM M yMeHui. Oco0oe BHUMaHHE MPU U3YHYEHUU XUMHM YACNAETCS H3Y4YECHHUIO
«CKBO3HBIX» MOHATHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHana.

[lenu u 3agaun n3ydeHus: yueOHOro npeamera « XuMus»

Obwue yenu n3ydeHus ydeOHOro mpeamera «XuMus» mnpeactasieHbl B [IpumepHoii paboyeit
IIporpaMMe OCHOBHOT'O 00111ero oopa3zoBanusi. OHMAKTyaJIu3UpPOBaHbl C YU€TOM HOBBIX IPUOPUTETOB B
CHCTEME OCHOBHOTO OOIIero 0O0pa3oBaHus, HAMPABICHHOCTH OOyUEHUsI Ha Pa3BUTHE U CAMOPa3BUTHUE
JUYHOCTH, (QopMHpOBaHUE €€ HHTEIeKTa KU oOuell KynpTypel. OOyuyeHHE YMEHHUIO YUHUTbCA U
MIPOA0IIKATh CBOE 00pa30BaHUE CaMOCTOSATENBHO B HACTOSAIIEE BpeMs SBISETCS OJHOM M3 BaKHEHIINX
¢GyHKIUI y4eOHBIX TPEIMETOB, B TOM YUCIIE U «XUMUNY.

Jns oOyuaromuxcs ¢ 3[IP, Tak ke, Kak U A HOPMATUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO MPOrpamMMy, JOMHHHPYIOIIEE 3HAUE€HHE MPUOOpETArOT
TaKHe yenu, Kak:

" (opmupoBaHME MHTEIUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH, CIIOCOOHOH aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM JKU3HU;

® HamnpaBJIEHHOCTh OOYYEHHUs HAa CHCTEMaTH4YecKoe MPUOOIIEHUE yJalluXcsl K CaMOCTOSITEIbHOU
MIO3HABATEJIIbHON  JIEATENIBHOCTH, HAyYyHbIM UM  IPAKTUYECKUM METOAAaM  IO3HaHUS,
(GOpMHUPYIONUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH,

® o0ecrneyeHHe YCIIOBHH, CIIOCOOCTBYIOIIMX  IMPHOOPETEHHIO  OOYy4YalOUIMMMCS  OIBITa
pa3zHOOOpa3HON AESITEeTbHOCTH, MMO3HAHUSA U CAMOIO3HAHMS, KIIOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIXBUIOB JIEATEIbHOCTH;

® (opMHUpOBaHHE YMEHUI OOBSACHATH M OLEHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpa HAa OCHOBAaHUU
3HAHUU U OIBITA, TOTYYEHHBIX MPU U3YUYEHUU XUMUU;

® ¢opmMupoBaHME Yy OOYYAIOUIMXCS TYMAaHUCTHMYECKMX OTHOUICHHH, IMOHMMAaHHUS IEHHOCTU
XUMHUYECKHX 3HAHUU JJIs1 BHIPAOOTKU SKOJIOTMYECKH IeNIeco00pa3HOro MOBEACHUS B OBITY M
TPYAOBOM NIESITEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbSA U OKPYKAKOMIEH MPUPOIHOU
Cpelibl;

® pa3BUTHE MOTUBALUU K OOYyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHero o0ydyeHus.

Kypc HampaBieH Ha pelieHue CIeayonmX 3a0ay, 00eCeYBAIOIUX PEATH3AIMI0 INYHOCTHO-
OPUEHTHUPOBAHHOTO U JESATEbHOCTHOIO MOAXOJI0B K oOyueHHio xumuu obOydaromuxcs ¢ 3I[IP nHa
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUs:
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" (dopMHUpOBaHHE TIEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX IMPEICTABICHUNA O BEIIECTBAX, MX
NPEBpAIICHUSIX M TPAKTHYECKOM NPHUMEHCHUU; OBJAJICHUE IMOHSATUHHBIM almaparoM |
CHUMBOJIMYECKUM SI3BIKOM XHMHUU;

® OCO3HAHHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHUYECKOW HAayKH KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYCCKUX TPEBPAIICHUN HEOPTaHUYECKHX M OPTaHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUH XHBOH W HEXHBOH MPHUPOJBI; YIIYOJCHHE IPEACTABICHUN O
MaTepUaIbHOM €IMHCTBE MUPA,

® 0OBIIQJICHUE OCHOBAMHU XUMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHATTU3UPOBATHH OOBEKTUBHO
OIICHUBATH )KM3HECHHBIC CUTYAIUH, CBSI3aHHBIC C XMMHUEH, HAaBBIKAaMU 0€3011acCHOT0 00paIIeHus ¢
BCIICCTBAMH, HCIOJIb3YEeMbIMH B TIOBCEJHEBHOW JKW3HW; YMEHUEM aHAJIM3UpPOBATh W
IUTAHUPOBATh DKOJIOTMYECKH Oe30MacHOe TIOBEIECHUE B IICNIAX COXPAHCHHS 3/0POBBS U
OKPY’KalomIen Cpepl;

" (bopmupoBaHME YMEHUN YCTAHABIIMBATH CBSI3U MEXKIY PEATbHO HAOIIOIaeMbIMH XUMHUYCCKHUMH
SBIICHUSIMA W TIPOIECCAMH, MPOUCXOIANIMMH B MHKPOMHUpPE, OOBSCHATH MPUYUHBI
MHOr000Opa3usi BEIIECTB, 3aBUCHMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe
3aBUCHUMOCThH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

® puOoOpETEeHUE OIBITA MUCIIOIB30BAHUS PA3JIMYHBIX METOJOB M3YYCHHUS BEIICCTB, HAOIIOIACHUS
32 WX TPEBPAlICHUSIMH TPU TPOBEACHUH HECIOXKHBIX XUMHYECKUX JKCIEPUMEHTOB C
UCIIOJIb30BaHUEM JIAOOPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

" (bopmmpoBaHME TPEICTABICHUNA O 3HAYCHWHW XUMHUYECKOW HAYKH M PEIICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIC B MPEIOTBPAMICHUN TEXHOTECHHBIX M JKOJIOTHUSCKUX
KaracTpod.

Oco0enHoCTH 0TOOpPA ¥ aJaANITAMHU Y4e0OHOI0 MaTeprasIa Mo XUMHHU

OO0yueHue yuyeOHOMY IpeaMeTy «XHUMHUsS» HEOOXOJWMO CTPOUTh Ha CO3JaHUU ONTHUMAaJIbHBIX
YCIOBUH Ul YCBOEHHUS IporpaMMHoOro marepuaia obOydarommumucs c 3[IP. Bonbmioe BHHMaHue
JOJDKHO OBITH YJIEIEHO 0TOOpY yueOHOTO MaTeprala B COOTBETCTBUH C IPUHITUIIOM JOCTYITHOCTH MPU
coxpaHeHHMH ob11ero 6a30Boro ypoBHs. OH JOJIKEH MO COEPKaHUI0 M 00beMY ObITh 1Al TUPOBAHHBIM
i oOyuatouxcst ¢ 3[IPB coorBeTcTBUY € X 0cOOBIMU 00pa3oBaTeIbHBIMU OTpeOHOCTIMU. CrienyeT
o0JierynThOoBIaZieHne MaTepuaioM ooydaromumucs ¢ 3[1P nmocpeacTBoM ero 1eTalbHOro 0ObICHEHHS
C CHCTEMaTH4YeCKHMM IIOBTOPOM, MHOTOKPaTHOW TPEHMPOBKOW B IPUMEHEHHHM 3HAaHHH C
UCMOJIb30BAHUEM MPUEMOB aJITOPUTMHU3ALUK U BU3YaJIbHBIX OINOpP, OOYyYEHMS CTPYKTYPHUPOBAHHIO
MaTepuaa.

Bonbiioe 3HadeHue Ui MOJHOLIGHHOTO YCBOEHHS Y4eOHOro MaTepuasia MMeeT Oropa Ha
MEXIMPEIMETHBIE CBSI3U BOIPOCOB, U3yYaeMbIX B JIAaHHOM Kypce, C TaKUMHM Y4€OHBIMU IpeIMeTaMu
kak «l'eorpadus», «Dusukay, «buonorus». Ilo3Bonss paccmarpuBaTh OAMH U TOT K€ Y4eOHBI
MaTepual C pa3HbIX TOYEK 3pEHHS, MEXIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIydileMy
OCMBICJIEHHIO, 60JIee MPOYHOMY 3aKPEIUICHUIO MOTYYEeHHBIX 3HAHUN M MPAKTUYECKUX YMEHHH.

[Tpu moArOTOBKE K YpOKaM yUYUTEIb JOJDKEH NMPEAyCMOTPETh (POpMHUpOBaHUE Yy 00yUarOmIUXCs
YMEHUI aHaJIU3UpOBaTh, CPABHUBATH, 0000MIATh M3ydaeMblii MaTepuall, MIAHUPOBATH MPECTOSIIILYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJIb. HeoOXoIuMo MOCTOSIHHO CHEIUTh 3a MPaBUIbHOCTHIO
peueBoro opopmiIeHHs BbICKa3bIBaHUN oOy4aromuxcs ¢ 3I1P.

B cBa3m ¢ 0COOEHHOCTSMHU TIOBEIAEHUAM JeATEIbHOCTH oOydarommxcs ¢ 3[IP
(pacTopMOKE€HHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOAUM CTPOKAUIINKA KOHTPOJIb COOTIOIEHUS TPaBUII
TEXHUKHU 0€30IaCHOCTH MPH MPOBEIEHUH J1a00paTOPHBIX paboT B XuMHueckoM kaOunere.lIpumepHbie
BUIBl JAeATenbHOCTH oOywaromuxcs ¢ 3[IP, oOycnoBneHHble 0COOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMU U 00ECIIEUNBAIOIIME OCMBICIIEHHOE OCBOCHHE COACPKAHUHN 00pa30BaHUs MO MPEAMETY
«XuMH»

Copnepxanue BUIOB aedarerabHocT oOydaromuxcs ¢ 3[1P Ha ypokax Xumuumonpenensercs ux
0coObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMHU. [lomMumo mupoko ucnons3dyemsix B OOII OO0
o0mux A BceX OOYyYarolMXcs BHJOB JEATEIbHOCTH CIEIyeT YCWIUTh BUABI JESATEIBHOCTH,
cieun(UYHbIe A JaHHOM KaTeropuu oO0ydaroIuxcs, Ui O0OECIeYeHUs OCMBICIEHHOTO OCBOCHHS

5



coJiep>kaHusi 00pa3oBaHUs MO TMPEAMETY: YCWICHHE MPEAMETHO-TPAKTUYECKON MAESITeTbHOCTU C
aKTUBU3ALIMEWCEHCOPHBIX CHUCTEM; YEPEIOBAHUE BHUJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIUX pa3INYHbIE
CEHCOpHBIE CHUCTEMBI; OCBOCHHE MaTepuaja C OMOpPON Ha aJTrOPUTM; «IIOHIArOBOCTHY» B U3YUCHHH
MaTepuaia; MCIOJb30BaHUE JIOTIOJHUTEIBHOW BH3YyalbHOM oOmopsl (TUIaHBI, 00Pa3lbl, CXEMBI,
mabsoHbl, omopHble Tabmuipbl). [ns passutus y oOydaromuxcsi ¢ 3[IP ymenust nenatbBbIBOABI,
(bopMHPOBaHUS TPAMOTHOTO PEYEBOTO BBICKA3bIBAHUS HEOOXOIMMO HCIOJIB30BATH OMOPHBIE CIOBA U
kiunie. Ocoboe BHUMaHUE CIEAYETYACTUTh 00YUEHHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBlICHUE
PUCYHOUYHBIX W BepOalbHBIX CXEM, COCTaBJIeHHE TaONHIl, COCTaBlIeHHE KiacCH(PUKAUU C
0003HAYEHHBIMU OCHOBAHHSIMHM JUIS KiacCU(UKALMK U HAMOJIHEHUE UX npuMepamu u Ap. [Ipumepnas
TeMaTU4ecKasi U TepMUHoJorudeckas jekcuka coorserctsyer OOII OOO.

Hns obywarontuxcst ¢ 3[IP  cymecTBeHHBIMU SBJISIOTCS TPUEMBI  pabOTHI ¢
JICKCHYECKUM MaTepHajoM 1o npeamMety. IlpoBoautcs crenuanbHas paboTa MOBBEJCHUIO B aKTHBHBII
ClIOBapb OOy4aroUIMXcs COOTBETCTBYIOIIEH TepMuHONOTUU. M3ydyaemble TepMHUHBI BBOJSTCS Ha
MOJIUCEHCOPHOU OCHOBE, 00s3aTebHa BU3yaIbHAs MOIJEPKKA, AITOPUTMBI PaOOTHI C ONPE/IEICHUEM,
OTIOPHBIE CXEMBI JIsl aKTyaIu3alliil TEPMUHOIOTHH.

MecTo yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHE

B coorBerctBum ¢ ®DenepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIBHBIM  CTaHIAPTOM
OCHOBHOTO 001ero oOpa3oBaHHs Y4eOHBIM mpeaMer «XHUMHUA» BXOIUT B TMPEAMETHYIO 00JacTb
«EcTecTBeHHOHAYUYHBIC IPEAMETHI» U SBJISCTCS 0053aTSIIBHBIM JJIS U3YYCHHUS.

Y4eOHBIM TJTaHOM Ha €€ u3ydeHue oTBeeHO 136 y4eOHBIX 4acoB — Mo 2 4 B Heaeno B 8 U 9
KJIaccax COOTBETCTBEHHO.

Copepxanune yueOHOro mpeamera «XuMusi», MnpeacraBieHHoe B IIpumepHoit paboueit
nporpamme, cootBerctByer DI'OC OOO, paszpaborano ¢ yderom IlpumepHOl OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUsl MO y4eOHOMY MpEAMETY «XUMUs»,
cooTBeTcTBYeT [IprMepHO aganTUPOBAHHOW OCHOBHOM 0OO0Opa3oBaTEIbHOM MporpamMme OCHOBHOTO
ob1iero oopazoBaHMs 00YyUYaIOIMIUXCS € 3aJJEPKKON MCUXUUECKOTO Pa3BUTHSL.

COAEPXAHUE YYEGHOT 'O ITPE/IMETA «XUMHIA»

8 KJIACC

ITepBoHayajibHbIEe XMMHYECKHE MIOHATHS

IIpenmer xumuu. Poav xumuu 8 dHcuzHu yenosexa®. Tena u BemiecTBa. Du3ndeckre CBOMCTBA
BELIECTB. ArperarHoe COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. YuCThle BellecTBa U CMECH.
CrniocoOb1 pasznenenus cmeceil. [IpaBuna GezomacHOro oOpallleHUsl C BELIECTBaMU M J1a0OpaTOPHBIM
oOopynoBanueM. [lonsamue o Mmemooax NO3HAHUSL 8 XUMULU.

ATOMBI U MOJEKYJIbl. XUMHYECKUE 3JIEMEHThl. 3HaKU (CUMBOJIBI) XMMHMUYECKHX 3JIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTbie U cloKHbIe BelecTBa. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumnueckas ¢opmyia. BameHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmaea eeujecms. OTHOCUTENBHAS MOJIEKYJIApHAas mMacca. MaccoBasi 10JI1 XUMHAYECKOTO 3JIEMEHTA B
COEIUHEHUH.

®uznyeckue U1 XMMHUECKUE SABJICHUSA. XuMudeckas peakuus. [I[pu3Hakyu XUMHUECKUX pEeaKIMM.
VYpaBHeHHs] XUMUYECKUX PeakIinil. 3aKoH coXxpaHeHHsI Macchl BemecTB. Kiaccuduxanus XuMruaeckux
peakiuii (CoeAnHEHMs, Pa3I0KEHHs, 3aMeIIeHus, 0OMeHa).

XUMHUYECKUH 3KCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C MpaBWIaMU pabOThl B
nabopatopuu U mpuémamu oOpaiieHus ¢ Jab0opaTOPHBIM 000pYIOBaHMEM; H3YyYEHHE U OMHUCAHUE
¢bu3nyecKux CBOMCTB 00Opa3l0OB HEOPraHMYECKUX BEIIECTB; HaOMIofeHHE (U3NYEecKHUX (IJIaBJIeHUE
BOCKa, TasHUE JIbJIa, paCTUPAaHUE caxapa B CTYyIKe, KHIICHHE W KOHJEHCAlMUi BOJAbI) U XUMHYECKUX
(ropeHue cBeuH, MPOKATMBAHWE MEIHOW IMPOBOJOKH, B3aUMOJCHCTBHE MeJla C KHCJIOTOW) SIBJICHHM,
HaOIIOZICHWE W ONHMCAHWE TPU3HAKOB MPOTEKAHMS XUMHUYECKUX peakuui (pa3inokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBHI C XJIOPHIOM Oapus, pasznokeHue ruapokcuma memd (1) mpum
HarpeBaHHH, B3aUMOJICHCTBHE Kene3a ¢ pactBopoM coiu menu (I1));uzydenue cnocoOGoB pasencHus
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cMeceil (C TIOMOIIBIO MarHuTa, (QUIBTPOBAHHE, BHINAPUBAHWE, IUCTUIULAIMUSA, XpomaTtorpadmus),
MPOBCACHUC OYUCTKU HOBapeHHOI\/'I COJIN, HaGHIOIICHI/Ie " OIMUCAHUC PE3YJIbTATOB IMPOBCACHHA OIIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAaCChI; CO3/IaHUE MOJIEJIeH MOJICKYJI (IIIapOCTEPKHEBBIX ).

Ba:xuneiinmue npeacraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kuciaopon — 371€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciopoia B mpupoze, (uznueckue M XHMHUYECKHEe CBoicTBa. Peaknuu ropenus
MPOCTHIX U CIIOKHBIX BemecTB. Cioco0bl MOMyYeHHs KHCIOPOa B JIAOOPATOPUH U NPOMBIULIEHHOCTIU.
ITpumenenue kucnopona. Ilonarue o6 oxcupax. KpyroBopor kucimopona B mpupope. Ozon —
QIOMPONHASL MOOUDUKAYUSL KUCTOPOOA.

Tennosoti  a¢pghexm  xumuueckou peaxyuu, mepmoxumudecKkue ypasHeHus, 3K30- U
SHIOTEPMHUUECKUE PEAKLMH. TONIUBO: Y20b U MEemaH. 3azpa3HeHue 6030yxd, yCuieHue napHuKo80o20
agpexma, paspyuienue 030H08020 ClOA.

Bopmopon — snemeHT U mpoctoe BemecTBo. HaxoxkneHue Bopopona B MPHPOJE,PU3HUECKUE U
XMMHUYECKHE CBOMCTBAa (Ha IMpUMEpe B3aUMOJCIHCTBHA C HEMeTallJlaMH M OKCHAAMU METaJlJIOB),
NpPUMEHEHHE, cnocobwvl nonyyenus. llonsTre o Kucinorax u consax. KommuectBo BemecTBa. Modb.
MonsipHass macca. 3akoH ABorajapo. MouspHblil 00bEM ra3oB. Pacuersl o xumuyeckoi popmyie.
Pacuetbl MaccoBOM JJOJM XMMHUYECKOTO JIEMEHTA B COEIMHEHUH, KOJIMYECTBA BELIECTBA, MOJISIPHOMN
Macchl, MOJIIPHOTO 00beMa ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

Quzuueckue ceoiicmea 600vl. Bona. Ee cocraB, cTpoeHue u MOJeKynabl. Boda kak
pacmeopumens. PacTBopbl. [lonamue 0 HacvlujeHHblX U HeHAcblyeHHblx pacmeopax. llonamue
pacmeopumocmu eewjecme 6 6ode. Pacuer MaccoBOW JOJM BELIECTBA B pacTBOpe (MPOLIEHTHAas
KOHIIeHTpauus). MaccoBast 10Jsl BELeCTBAa B PacTBOpE. Xumuueckue ceoucmea 600bl (pasziodiceHue,
peakyuu ¢ Hampuem, OKCUOOM Kalvyus, oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHbIMU U
ocnosHbimu okcudamu). Ilonamue o6 ocnosanusx. Ponv pacmeopoé 6 npupooe u 6 dcusHu uenogexa.
Kpyzo60pomeoowi 6 npupode. 3arpsizHenue npupoJHbIxX Boa. OXpaHa U OUYUCTKA MPUPOJHBIX BOJI.

Baxueliimme kiacchl HeopraHuueckux coenuHeHuid. Krnaccugukanus HeopraHu4eckux
coequHeHnil. Okcuapl: cocTaB, KiaccUpuKanus (KUCIOTHBIE, OCHOBHBIE, amgomepHuvle,
Heconeobpasyrowue - na npumepe okcuda yenepooa (II) u oxcuoa azoma (l)), momenxnamypa.
Ilonyuenue u XUMUYECKHE CBOMCTBAa OKCHJIOB (B3aWMOJIECHCTBHE C BOJOW, KUCIOTAMH, IIETOYAMH).
OcHoBanus. Knaccudukanus ocHoBaHMiA: WIENOYM M HepacTBOpHUMBIE OCHOBaHMs. HomeHknaTypa
ocHOBaHWH. DU3MYECKHE M XUMHUYECKHE CBOWCTBA OCHOBAHUHN (B3aMMOJCHCTBHE C OKCHJIAMHU
HEMETaJJIOB, KUCIOTaMH, COJIAMN). [lonyuenue ocHo8aHui.

Kucnotel: cocraB, kimaccupukanus, HOMEHKIATypa, (U3MUYECKHEe M XUMHYECKHE CBOMNCTBA
(B3auMoOI€liCTBHE C METAJUIAMH, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMH, COJIIMHU, HA IPUMEPE COJITHON
U CEpHOU KHUCIOT), cnocobwl nonyuenus. Paa aktuHoctumeramuioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATypa COJIeH, cnocodwvl nonyuenus, B3aUMOJICHCTBHE COJed € MeTaslaMH, KHCJIOTaMHu,
IeJI0YaMU U COJISIMH, TPUMEHEHUE.

[Tonsstue 00 am@oTepHBIX THAPOKCUAAX (Ha MpHUMEpe IHMHKA U ANIOMUHUA). XUMUYecKue
ceolicmea (83aumooeticmeue ¢ KUCIOMamu U Werouamu, paziodicenue npu Hazpeeanuil) u noaydeHue.

I'eneTnyeckas cBs3b MEXAY KJIacCaMHU HEOPraHMUYECKUX COeAMHEHNN. [ eHeTnueckue psibl.

XVUMUYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE OIpe/ieJIeHHE COJAEp)KaHUs KHCIIOpO/a B BO3AYXE;
MOJTyYeHHE U W3YyYeHHUE CBOMCTB KUCIIOPO/a; HAOMIOIeHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHusl TopeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
OIMCaHME MX CBOMCTB; MOJyYEHHE M M3yUY€HHE CBOICTB BOIOpoJa (ropeHue); HabIoaeHne oopasios
BEILIECTB KOJIMYECTBOM | MOIb; HccleAoBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3IU4HOMN
pPacTBOPUMOCTBIO; TIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHONW MacCOBOW JOJIEH pPacTBOPEHHOTO
BEIIECTBA; B3aMO/JICIICTBIE BOJBI C METAJUIaMU (HAaTpuUeM U KalblMeM) (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); OIpEJeIeHHe pPAcTBOPOB KHCIOT M WIEJIOYe C TOMOUIbI0 HHIMKATOpPOB;
UCClIeIoOBaHHe 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHbBIX KJIACCOB; HAONIOJICHHE W3MEHEHUs
OKpPaCKH MHJMKATOPOB B pacTBOpax KUCIJIOT M ILEI0Y€el; n3yueHue Bzanmoaeicteus okcuna meau(Il) c
pacTBOpOM CEpPHOM KHCJIOTHI, KHUCIOT C METaulaMd, pEakIuid HeWTpaau3aluu; I[OJy4eHue
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HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOI0 MeETajla JIPYTMM M3 PacTBOpa COJIM; PEIICHHUE
SKCIEPUMEHTAIBHBIX3a/1a4 0 TeMe «BakHeN e KI1acChl HEOPraHUYECKUX COEAUHEHUIN.

Ilepuoauyeckuii 3axoH u Ilepuoanyeckass cucrema

xumunuyeckux 3jaemeHToB [I. U. MenneneeBa. CTtpoeHue aroMoB. XHUMHYECKasi CBS3b.

OKuCIANTEIBbHO-BOCCTAHOBHUTE/IbHBIEC PEaAKINHU

[lepBble MONBITKM KJIACCU(PUKALMU XUMHUYECKUX 3JeMEHTOB. [loHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILENOYHbIE W IIETOYHO3EMENbHbIE META/UIbl, I'aJOTEHbl, MHEPTHBIE ra3bl). JaeMeHmbl,
Komopbwle 0opasyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuin 3akoH.  Ilepmoauueckas  cucremMa  xumuuyeckux  anemeHtos [[. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas hopmsl Ilepuoanueckoil CuCTEMbl XUMUYECKUX
anemenToB JI. M. Menneneesa. Ilepuonsl m rpynnsl. PU3MYECKUN CMBICI IOPAIKOBOIO HOMEpA,
HOMEPOB II€pUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenne atoMoB. CocTtaB aTOMHBIX siziep. M3omonvl. DneKTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00os04yek aroMoB nepBbIX 20 Xxumuueckux 3neMeHToB [lepuoanueckoit cucrems J. M. Menneneesa.
XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTa II0 ero nosiokeHuro B llepuommueckoin cucreme /[l M.
Menneneena.

3akonomepHocmu uU3MeHeHUs CEOUCME INEMEHMO8 MANbIX NePuodo8 U 21A6HbLIX NOOZPYNN, 6
3asucumocmu  Om amoMHO20 (nopsaoK080o20) Homepa 3Hauenue Ilepuoduueckozo 3aKOHA U
Ilepuoouueckou cucmembl XUMUYECKUX 27eMeHmMOE OJiA pazeumusi Hayku u npaxmuxu. [. H.
Menoeneeg — yuénwiii u 2paicOaHuH.

Xumunueckas cBsi3b. KoBaneHTHas (HOJspHAas W HENOJSpHAas)  CBA3b.
DnekmpoompuyamenbHOCMsb AMoMO8 XUMu4eckux s1emernmos. VIoHHas cBsI3b.

Crenenp oxkucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoleccel okuciaeHus u
BOCCTaHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIIN.

XVUMUYECKUH OSKCHEPUMEHT: M3ydyeHUuEe O00pa3loB BELIECTB METAUIOB U HEMETAJUIOB;
B3aMMOJECICTBUE TMAPOKCHAA IMHKA C pPACTBOPAMHM KHUCIOT M IIEJIOYEH; IPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUui (ropeHue, peakuuu
Pas3NoKeHUs, COETUHEHNU ).

Me:xnpeamerHblie CBA3U

Peanmzanus MeXnpenMeTHBIX CBSI3€H MPU N3yUYSHUH XUMHUH B 8 KJlacce OCYIIECTBISETCS Yepe3
UCMOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX MOHATHIM, Tak W TOHATHUH, SBISIOLIMXCS
CHCTEMHBIMH ISl OT/ICNBHBIX TPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO0ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: Hay4HbI (pakT, rumoresa, Teopus, 3aKOH, aHAJIM3,
CHHTE3, KJIacCH(pHUKaLHs, TEPUOIMIHOCTh, HAOIIOACHNE, SKCIIEPIMEHT, MOJCITUPOBaHHE, U3MEPEHHE,
MO/IEJIb, SIBJICHUE.

Ouszuka: Marepus, aroM, OJEeKTPOH, NPOTOH, HEWTPOH, WOH, HYKIHI, HW30TOIHI,
PalnOaKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUI 3apsij, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, (pU3MUECKUe BETUYMHBI, SAWHUIIBI H3MEPEHHS,KOCMOC, ITaHETHI, 3BE3/161, COJHIIE.

buonorus: porocunres, apixanue, buocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPObI, MOJIE3HBIEUCKONAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas  cucreMa  XMMHYeCKMX  anemeHToB [, .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOICTB XMMHYECKHX 3JIEMEHTOB
IIEPBBIX TPEX NEPHOJOB, KA, KAIBIHS U UX COCIUHEHNUN B COOTBETCTBUH C IOJIOKEHUEM AJIEMEHTOB
B [leproandeckoi cuctemMe u CTPOEHUEM UX aTOMOB.

CTtpoeHue BelecTBa: BHAbl XUMHYECKOW CBA3W. THMNBI KPUCTAUIMYECKUX PEHIETOK,
3a8UCUMOCMb CEOUCME BeWecmEd OM MUNA KPUCALIUYECKOU PeémKu U 6U0a XUMUYECKOU CEA3U.
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Knaccugpukanus ©  HOMEHKJIATypa HEOPraHMYECKMX  BEWIECTB  (MEXAyHAapogHas U
TpUBHAJbHASA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCA K Pa3IUYHBIM  KJIaccam
HEOPraHMYECKUX COCIUHEHUHN, FTeHETUYECKas CBsI3b HEOPraHMUYECKUX BEILECTB.

Knaccudpukanuss XMMAYECKHX pEaKkIUid MO Pa3luYHbBIM NpU3HAKaM (IO YUCIYy U COCTaBY
YUYacCTBYIOLIMX B peaKkLUM BELIECTB, 110 TEIUIOBOMY 3((eKTy, M0 M3MEHEHHMIO CTEIEHEH OKUCIICHMS
XUMHAYECKHX AJIEMEHTOB, IO 00pamumMocmu, no y4acmuroKamaiuzamopa). IK30- U SHAOTEPMHUECKUE
peakuuu. Tepmoxumuyeckue ypagHeHus.

Ilonsmue o cxkopocmu xumuyeckou peaxyuu. Ilonsmue 06 obpamumvix u HeoOPAMUMBbIX
xumuueckux peaxyusx. [lonamue o comozennvix u cemepoz2enubix peakyusx. Ilonamue o xumuueckom
pasnosecuu. Cmewjenue xumuuecko2o pasnosecus. Paxkmopwvl, erusowue Ha CKOPOCmMsb XUMUYECKOU
Ppeakyuu u no10ACeHue XUMUYECKo20 PAGHOBECUS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAaKUUH, DJIEKTPOHHBIM  OajaHC  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHOM peakiuu. CocTaBieHue ypaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI
C UCTIOJIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON JUCCOLMALUU. DIEKTPOIUTHYECKAsT JUCCOLMALUSA. DIEKTPOIUTHI
U HEONEKTPONUTHl. KaTHOHBI, aHWOHBL. Mexanuzm ouccoyuayuu 6ewjecmes ¢ pasiuyHblMu UOaAMU
xumuueckou ceazu. [lonamue o cmenenu ouccoyuayuu. CUIbHbIEH C1a0ble JIEKTPOJIUTHI.

Peaknmu monHOro oOMeHa. YCIIOBHSI TPOTEKAaHUS pPEaKUUii HMOHHOrO OOMEHa 10 KOHIA.
[TonHble U cOKpalIEHHbIE HOHHBIE YPAaBHEHMsI peaklnii. XMMHUECKUE CBOWCTBA KUCIOT, OCHOBAaHUM U
coJieil B cBeTe NpejacTaBieHuil 00 anekTpoauTrniecko auccounuanuu. Cpena pactBopa. KauecTBeHHbIE
peaKIMM Ha KaTHOHBI M AaHUOHBI: XJIOPUJ-, OpOMUI-, HOIU-, CYlIb(haT-, KapOOHAT-, CUIIMKAT-, pocdat-
AQHMOHBI; THIPOKCH/I-HOHBI, KATHOHBI aMMOHHSI, MATHUS, KaJIbIIHSI, ATFOMUHHMS, Kee3a (2+) u (3+),Meau
(2+), uuHKa, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX.

XUMHUYECKUH OKCHEPUMEHT: O3HAKOMJICHHE C MOJCSIMH KPHUCTAJUTMUECKUX PEHIETOK

HEOPraHMYeCKUX BEIIEeCTB — METAJIOB M HeMeTaioB (rpadura u anMasa),
CIIO’)KHBIX BEHIECTB (XJIOpHJIA HATPHs); UCCIECIOBAHHE 3aBUCHMOCTHA CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JIEHCTBUSA Ppa3IMUHBIX (DAKTOPOB; HCCIEAOBAHHE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mporecca JAUCCONUAINH KHUCIIOT, IIeNIoYel ¥ cojiei (BO3MOXKHO HMCIOJIBh30BaHUE BUICOMATEPUAIIOB);
IIPOBE/IEHUE OIBITOB, WJUIIOCTPUPYIOUIMX MpPHU3HAKM TPOTEKAaHUS peakUuuil HOHHOro oOMeHa
(oOpa3oBaHue ocazika, BbIJENIEHUE Ta3a, 00pa30BaHUE BOJIbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~peakluil (ropeHHe, peakuuHu pa3iokKeHUs, COEIUHEHUs),
pacro3HaBaHHe HEOPTAaHWYECKHX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEAKIMii Ha MOHBI, PEUICHUE
HKCHEPUMEHTAIbHBIX 3a71ay.

HemeTtaJuibl M MX cOeANHEHUSA

OO6mias xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pPHbIE CTETEHU
okucieHus. CtpoeHue u pru3nyeckre CBOICTBa MPOCTHIX BEIIECTB
— raJoreHoB. XUMHUYECKHE CBOICTBA Ha MMpUMEpE XJIopa (B3aUMOJEICTBIE C MeTalllaMU, HEeMeTallaMU
— BOJIOPOJIOM U KUCJIOPOJOM, werouamu). XnopoBogopo. CossHas KUCIOTa, XMMUUECKUE CBOWCTBA,
noaydenue, ipUMeHeHHe. /lelicmeue Xxaopa u Xiopogooopooa HA Op2aHusM yenosexda. BaxHeimine
XJIOPU/IbI U UX HaXOXKCHUE B IIPUPOJIE.

OO6mras xapaktepuctuka meMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPO/Ia
U cepbl. XapaKTepHbIE CTENICHH OKUCICHHMS.

Crtpoenue u (u3MuecKrue CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U CEphbl. AJUIOTPOIHbBIE
MOJU(UKAIIMHE KHCIOPOAa U cepbl. XUMHUUECKUE CBOMCTBA cepbl(B3aUMOCHCTBUE C HeMemariamu —
BOJOPOJIOM M KHCJIOPOJOM, METaJIaMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBosiopoJi: cTpoeHue, (pU3NYecKrne U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEIbHBIC
cBoiicTBa). OKCHIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa: (PU3HUYECKUEe U
XUMHYecKHe cBoiicTBa (o0mmue u cnenuduueckue). Cou cepHOM KUCIOThI, KAYECTBEHHAs peakLus Ha
cynabdar-uoH. CepHucTas KHUCIOTa. Xumuueckue peakyuu, Jnexcawjue 6 OCHO8€ HPOMBIULIEHHO20
cnocoba nonyuenus ceproui kuciomsl. Haxoxnenue cepsl u e€ coequHeHui B npupoae. [Ipumenenue
Cepbl U €€ COeMHEHHH BOBITY U B MMPOMBIINIEHHOCTU. XuMuueckoe 3azpsazHenue okpyicaioujeli cpeovl
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COCOUHEHUAMU cepbl  (KUCTOMHbIE O00HCOU, 3acpsA3HeHUe 6030yXd U B000EMOB), CHOCOObI €20
npeoomepauyetus.

OO6mass xapakTepucTuka 3yeMeHToB VA-rpynnbel. OcoO€HHOCTH CTPOEHHS aTOMOB a30Ta U
docdopa, xapakTepHbIC CTCTICHH OKUCICHHUS.

A30T, pacnpocTpaHeHUe B IpUpojie, pusnueckue 1 XMMHUYECKHe CBOMCTBA (B3aUMOIEHCTBUE C
METaJUIaMd U HeMEeTaJlJIaMH - KHCJIOPOAOM M Bojpoponom). KpyroBopor asora B mpupoje. AMMHAK:
¢dbuznueckue M XUMHYECKHE CBOHCTBa (OKHCIEHHE, OCHOBHBIE CBOICTBa BOJHOTO pacTBOpa),
nonyyenue ¥ upuMeHenune. Coilm aMMOHHMA: COCTaB, (PU3MUECKME U XHMMHUYECKHE CBOMCTBA
(paznokeHue, B3aUMOJICHCTBUE CO MIesiouaMu), npuMeHeHHe. KauecTBeHHash peakuusi Ha HOHBI
aMMOHHUA. A30THasi KUCIOTa, e€ (pu3Mveckre U XMMHYECKHE CBOHCTBa (00muMe W crenuduaeckue),
nonyuyenue. Hutpatbl (paznoxkenue). A3oTuctass Kuciora. lcroib30oBaHHE HUTPATOB M COJEH
aMMOHHSI B KayeCTBE MHHEPAIbHBIX YNOOpeHHUU. Xumuueckoe 3acpssHeHue oKpydscaioujell cpeovl
COCOUHEHUAMU A30Ma (KUCTOMHbIEe 00XHCOU, 3a2PA3HEHUe 8030YXA,NOUBbL U BOO0EMOB).

®Dochop, arromponnvie moouguxayuu @ocghopa, GuU3NYECKUEe W XUMHYECKHE CBOWCTBA
(B3auMosielicTBUE C METaUIaMH, HEMETaJJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEPHOU
kucromamu). Oxcun pocdopa (V), oprodochopHas kucmora: GU3NIECKHEe U XMMUYCCKHE CBOMCTBA,
noayuenue. llonamue o MunepanibHvlx yOoopenusx: numpamol u pocghamol. [lonamue o KoMniIeKCHbIX
yoobpenusx. OOmas xapakrtepucTuka 37eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
yriaeposa u KpeMHusl. BaJeHTHOCTh U XapakTepHbIE CTEIIEHU OKUCIICHUS aTOMOB YIJIepoa U KPeMHHSL.
Pacnpoctpanenue yriepoaa B mpupoJe, XapaKTepHbIE CTENICHU OKUCIICHUS.

Yriepoa, aorponHbie Mogudukanuu (rpagurt, aamas), Gu3ndeckrue 1 XMMHYECKHE CBOHMCTBA
MPOCTHIX BEIIECTB (B3aWMOJICHCTBHE C METAITIAMH, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepuoui kucromamu). ApncopOuusi. KpyroBopor yriepona B mpupoae. OKcCHABI yrieponaa, HUX
¢u3nveckre U XMMUYECKHUE CBOWCTBA, MOJIyYeHHE W MPUMEHEHHE, ACWCTBUE HA OPTaHMW3M YelIOBEKa.
Okxonocuueckue npobremol, cesazanuvie ¢ okcuoom yeaepooa(lV), eunomesa 2nobanvro2o nomenieHus
KAuMama, napHukosvlli 3¢hghexm. YTONbHAs KUCIOTa W €€ CONM, MX (PU3UYECKHE M XUMHUYECKHUE
CBOWCTBa, nonyuenue u npumeHnenue. KadecTBeHHas peakius Ha KapOoHat- moHbI. Mcmonbp3oBaHue
KapOOHATOB B OBITY, METUIIWHE, IIPOMBITINICHHOCTH U CEITLCKOM XO3SICTBE.

OO6mue mpeacTaBieHUss 00 OCOOEHHOCTAX COCTaBa W CTPOCHHUS OPraHUYECKUX COCIMHEHUU
yriaepoja (Ha mpuMepe MeTaHa, dTWUJICHA, 3TaHOJa, YKCYCHOW KHCIOTHL. Mx cocmag u xumuueckoe
cmpoenue. Knaccuguxayusa opeanuuecxkux sewjecms. Ilonarne o OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
XKHpax, OeJKax, yriieBoIax — M UX POJIU B )KU3HU YeJloBeKa. Mamepuanbrnoe eOuHCME0 opeanuieckux
U HeOp2aHUYecKUx coeOUuHeHUll.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBAa (Ha NIpHUMEpPE B3aMMOJICHCTBUS C
MeTaJUlaMd M HEeMeTaJulaMu), noiayyenue u npumeHeHue. Coedunenus kpemuus 6 npupoode. Obwue
npeocmasnerus 06 oxcude xpemuua(lV) u kpemmuuesou xuciome. Cunuxamvl, Qusuueckue u
XuMudeckue ceolcmeda, NoLyYyeHue U NpumeHeHue 8 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
NEKMPOHHOU, CMPpoUmenvHoll u op.). BadcHeliuwue cmpoumenvrvle MAmepuansl: Kepamukd, Cmexio,
yemenm, 6emoH, oscene3obemon. Ilpobremvr  6€30nACHO20  UCNONL30GAHUS  CMPOUMENLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUSHU.

XUMUYECKUH IKCTIEPUMEHT: H3ydeHHe 00paslloB HEOPTAaHUYECKUX BEIECTB, CBOMCTB COJISTHON
KHCIIOTHI; TPOBEJCHHE KAYSCTBCHHBIX PEAKIMH HA XJIOPHI-UOHBI M HAOJFOJICHWE NPHU3HAKOB HX
MPOTEKAHUS;, OIBITH, OTpa)xaromue Q(U3NYECKUEe M XHUMHUYECKHE CBOMCTBA TallOTEHOB U HX
COeIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHME BHICOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3liaMy XJIOPHIIOB
(ranmoreHn10B); 03HAKOMJICHHE C OOpasliaMu cepbl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEepHAIOB);  HaOMIOJEHHME  Tpolecca  OOyrauWBaHWMsS ~ caxapa  IMOJ  JEHCTBHUEM
KOHIIEHTPUPOBAHHON CEpHOW KHUCIIOTHI; W3YYCHHE XHMHUYECKHX CBOWCTB pa30aBICHHON CepHOU
KHCJIOTHI, TIPOBENIEHHE KAauyeCTBEHHOW peaknmuu Ha cynbdar-uoH W HaONrOJeHWE Tpu3HaKa eé
MPOTEKAaHUs; O3HAKOMJICHHE C (U3MUECKUMU CBOMCTBaMH a30Ta, ¢ochopa U HUX COCIUHEHUN
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEPHAIOB), 0Opa3llaMu a30THBIX M (ochopHBIX yIoOpeHHit;
MOJIy4eHHEe aMMHUaKa ¥ U3YYCHUE €T0 CBOWCTB; MPOBEJCHIE KAUeCTBEHHBIX PEAKIIMi HA HOH aMMOHHUS
u ¢ocdar-uoH W HU3yuyEeHUE TPU3HAKOB HUX IMPOTEKAHMS, B3aMMOJCHCTBHE KOHIEHTPHUPOBAHHOM
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a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPUANIOB); H3Y4YE€HUE MOJEIEH
KPUCTAUNTMYECKUX PEHIETOK anMasa, rpaduTa; 03HAKOMJICHHE C IPOLIECCOM aCOPOIMH PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM HPOTHBOIa3a; IOJIyY€HHE YIJIEKUCIOro rasa H
M3yYeHHE €ro CBOICTB; MpPOBEACHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT- M CHJIMKAT-MOHBI M
U3y4eHHe MIPU3HAKOB MX MPOTEKAaHUs; O3HAKOMJICHHE C MPOJYKIMENH CUIMKATHON NMPOMBIIUIEHHOCTH;
pellIeHre SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BajkHele HeMeTaulbl U UX COSIUHEHUSI.

MeTauibl M MX COeIUHEHUS

OO61mas xapakTepucTUKa XMMHYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux aemeHToB JI. . MenpaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJuI0B. MeTtaimmyeckas CBA3b U METAIUINYECKAsk KpUCTAIUIMUECKash peETKa. DIEKTPOXUMUYECKUN
psaa HampspDKeHUH MeTtayioB. PU3MYECKHME M XMMHUYECKHE CBOWCTBA METAJIOB (B3aUMOJACHCTBHE C
KHCIIOPOJIOM, BOJIOM, kucinotamu). Obwue cnocodwl noayuenus memannos. Ilowamue o kopposuu
Memannos, OCHO8Hble CnOCcoObl 3auumsl ux om kopposuu. Cniagvl (cmanv, 4y2yH, OOPAIOMUHUL
OpoH3a) u ux npumeneHue 8 Obimy U NPOMbIULLEHHOCTIU.

[Ilenounble meTasuibl: nojoxeHue B Ilepuoguueckoil cucreme XMMUYECKUX 3ieMeHToB [, M.
MenneneeBa; crpoenue atToMoB. Haxoxzaenue B mpupoje. Ousndeckre 1 XUMUYECKUE CBOMCTBA (Ha
npumepe HaTpus W Kanus). OKCHUIABI U THUAPOKCHABI HATpus U Kanusd. [IpuMeHeHue IIeI0ouHbIX
METaJUIOB U UX COECIMHEHUM.

[IlenoyHO3eMENbHBIE METAIJIBI MAarHUM M KalbLWii: moJjioxkeHue B llepumoandeckoi cucreme
xumuyeckux snemeHtoB JI. M. MenpaeneeBa; cTpoeHHE HX aTOMOB; HaXOXIEHUE B IPHUPOE.
dusnueckrue U XMMUYECKHE CBOMCTBA MarHus U Kajblvs. BakHeline coeuHEHHs KaabIus (OKCHUI,
THJIPOKCHI, COIN). ZKécmKrocmb 80061 U cnOCoObl e€ycmpaHenUs.

AmoMuHui: nonoxenue B Ilepuoguueckoit cucreme xumuueckux osnemeHtos J[. U.
MeneneeBa; CTpOCHHE aTOMa; HaxOX[AeHUE B mpupoje. Puznueckue U XUMHUYECKHUE CBOWCTBA
amroMuHUsI. AMGOTEPHBIE CBOMCTBA OKCH/IA U TUIPOKCH/IA ATFOMUHMSL.

Kenezo: mnonoxenue B  Ilepmoamueckoit  cucremMe  xumuueckux — asnemeHtoB J[. U.
MenpeneeBa; CTpOCHHE aTOMa; HaXO0KICHUE B pupojie. PU3nyeckue U XUMUYECKHE CBOMCTBA XKee3a
(B3auMoIeliCTBHE ¢ MeTalUIaMH, KUCIOTaMH U cossiMu). Okcuabl, Tuapokcuabl u conu sxene3a(ll) u
xene3a(Ill): cocras, cBolicTBa U nonyyeHue.

XVUMUYECKUN OKCIIEPUMEHT: O3HaKOMIIEHHE ¢ o0OpasllaMd MeTauloB M CIUIaBOB, UX
(UBUYECKMMU CBOMCTBAMU; M3Y4YEHUE PE3YJIbTATOB KOPPO3WU METAUIOB (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS OKCHAA KallbllMs U HATPUS C BOJOU (BO3MOXKHO
HCIOJIb30BaHNE BUAEOMATEPUAJIOB); CCIIEIOBAaHNE CBOMCTBKECTKOM BOJIBI; poLiecca TOPEHUS JKeme3a
B KHCIIOpo/ie (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kanblus, amoMuHus, nuHKa, skene3a(ll) u sxeneza(Ill), memu(Il));
HaONIO/IEHWE W OINHCAaHUE TMPOIIECCOB OKPAIIUBAHUS TUIAMEHW HOHAMHU HATpus, Kajdusd U Kalblus
(BO3MOHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHAA
QTIOMUHUS M TUJIPOKCHAA LMHKA; PEIICHUE SKCIEPUMEHTAJBHBIX 3alady o TeMe «BaxHenine
METAJUTBI U UX COCAUHEHUS».

Xumusn u okpyscarowan cpeoa

Hoesvie mamepuanvi u mexnonocuu. Bewecmea u mamepuanvl 6 NOBCEOHEBHOU HCUSHU
yenogexa. Xumus u 300poeve. bezonacnoe ucnonvzoeanue gewjecme u XUMUYECKUX — peakyuti 8
ovimy. Ilepgas nomowp  npu  Xumuueckux — oogcoeaxu ompagieHusx. OCHOBbl IKOIO2UYECKOU
epamomuocmu.  Xumuueckoe 3azpsA3HeHue  OKpydcaloweu cpedvl (npedeibHas — O0OnyCcmumas
konyenmpayus eewgecms — IJ[K). Ponvxumuu 6 peuwieHuu 3K0102Ut4ecKux npooiem.

Ilpupoonvie ucmounuku yeneeooopooos (y2oib, NpupoOHblll 2a3, Heghmv), NPOOYVKMbL UX
nepepabomxu, ux poib 8 Oblmy u NPOMbIUIEHHOCIU.

Xumuueckuil KCnepumenm: usyyeHue o0pa3yo8 Mamepuanos (Cmeknio, Chidagbl Memdalos,
noaUMEPHbIE MAMEPUATBL).
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MexknpeaMeTHbIe CBA3HU

Peanu3zanus MexnpeIMeTHBIX CBA3EH IpU U3yYEHUN XUMHHU B 9 Kilacce OCYLIECTBIISIETCS YEPE3
HCIIOIb30BAaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TOHATHH, TaK W TOHSATHH, SBJISIOMIUXCS
CUCTCMHBIMU IJIA OTACIIBHBIX HpCI[MeTOB C€CTCCTBCHHO- Hay‘-IHOI‘O IIHUKIJIA.

OO0mme ecTecTBEHHO-HAyYHbIC IMOHSATHUS: HAay4HBIA (DaKT, THUIIOTE3a, 3aKOH, TEOPHUS, aHAIHU3,
CUHTE3, KJIacCH(PUKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHUE,
MO/ICIIb, SIBJICHHE, TAPHUKOBBINA d(PPEKT, TEXHOIOTHSI, MATEPHATIBI.

®usuka: Marepusi, aroMm, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYIIA, NEKTPUICCKUN 3apsil, MPOBOJIHUKH, TOJYIPOBOIHUKH, TUIICKTPHUKH,
(GOTOAIEeMEHT, BEMIeCTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pPacTBOP,
PacTBOPUMOCTh, KPUCTAJIMYECKAsT PEIIETKA, CIUIaBbl, (PM3MYECKUE BETUYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dotocuHTe3, AbIxaHue, Ouocdepa, SKOCHCTEMa, MHHEPAIbHBIC YIA0OpEHUS,
MI/IKpOBJIeMeHTBI, MaKpOBJIeMeHTbI, IINUTATCJIIbHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC TOPOABI, MOJE3HBIC HCKOITACMBbIC,
TOIUIUBO, BOIHEIE PECYPCHI.

IIpumepHbIe TEMBbI IPAKTHYECKUX PadoT:

1. JlaGopatopHoe  oGopymoBaHME W TpHeMbl ~ oOpameHus ¢ HuM. IIpaBuia
6e30macHoil paboTHI B XUMUYECKOH J1TaO0paTOPHH.

2. OunCTKa 3arPA3HEHHON I0BAPEHHOMN COIH.

3. Ipu3HaKy MPOTEKaHUS XMMUYECKUX PEAKIIUIA.

4., Tlonyyenue KMCIOPO/Ia M U3Y4EHHE €T0 CBOKCTB.

5. Ionydenne BoAOPOIA U U3YYEHHE €O CBOMCTB.

6. IlpuroToBieHre pacTBOPOB C OHPENEIEHHOM MacCOBOM 0Nl pPacTBOPEHHOTOBEILECTBA.

7 . Pemenue IKCIICPUMCHTAJIbHBIX 3aga4 1o TEMC «OCHOBHBIE KJ1aCChbI
HCOPTaHNUYCCKUX COCILI/IHGHI/IfI».

8. Peakiuu HOHHOTO OOMEHA.

9. KauecTBeHHbIE PeaKLMU HA HOHbI B paCTBOPE.

10. Hony4yenne aMMuaKa 1 M3ydeHHE €ro CBOMCTB.

11. Tony4enue yrnekucnoro rasa ¥ M3ydeHUE €O CBOMCTB.

12. Pemenne skcnepumeRTaIbHBIX 3a1a4 1o Teme «Hemeramsr 1V — VII rpynm unx
COCUHCHUI».

13. Pemenue sKcnepuMeHTaIBHBIX 33124 110 TeME «MeTaluIbl U MX COSTUHEHHUS.

[Tpu mpoBeAeHMU NPAKTUYECKOH PabOThl KaKIbIH €€ 3Tall BBIMOJIHAETCS O0YYaroLUMUCS C
3I1P BMecTe ¢ yuuTeneM U MoJ ero pykoBojacTtBoM. Ha nocke 00s3aTeabHO BBIBEHIMBAIOTCS MpaBUiia
TEXHUKH O€30MacCHOCTH, COOTBETCTBYIOLIME NTaHHOMY BHUAY pabOThl, JaeTcs MpaBUJIbHAsS 3alUCh
dbopMynl M yKa3blBaeTcsi ILeNb MpoBeAeHUs paboTbl. [Ipu HeoOXoauMOCTH JaeTcsi BHU3YyaJbHBIN
JITOPUTM BBITIOJIHEHUS 3a7aHus. DTO CIHOCOOCTBYET OCO3HAHHMIO OOYYAIOUIMMMCS BBIMOIHIEMBIX
JEWCTBUH U MOJYYEHHOTO PE3YJIbTaTa.

IIpumepHBbIe KOHTPOJILHO-U3MEpPHUTEIbHbIE MATEPHAJIbI 10 XUMHUH

Jis opraHuzanu TNPOBEPKH, ydeTa M KOHTPOJS 3HAHUM OOydarommxcss MO MpPeaMETy
MIPEyCMOTPEHBI KOHTPOJIbHBIE PabOThl, CAMOCTOSATEIbHBIE PAOOTHI, 3aU€Thl, MPAKTUYECKHE PAOOTHI,
tectTupoBanue. OIHUM M3 METOJ0B KOHTPOJIS pe3yibTaToB oOyueHus: obydatommxcs ¢ 3[1P sBnsercs
METOJl TOJMBAapUAaTUBHOTO JKCIpecC- TECTUPOBAHHUS C KOHCTPYyHpyeMbIMH oTBeTamHu. Ero
OTJIMYUTEIBHBIMU YEPTAMHU SBIISIOTCS ONEPATUBHOCTD, BBICOKAsI CTENEHb MHANBUAYAIN3AllMM 3HAHUH,
CPaBHUTEJIHHO MaJjble 3aTPaThl BpEMEHU U TPYJa Ha MPOBEPKY OTBETOB 00YUAIOIIHXCSI.

Hns obyuatormuxcst ¢ 3I1P Bo3MokHO M3MeHEHHE (HOPMYIHPOBKM 3aJaHUM Ha
«IIOILIATOBYIO», ajaNTalys MpeaIaraeMoro o0y4aromeMycsi TECTOBOIO (KOHTPOJIBHO- OLIEHOYHOTIO)
MaTepuasa: MCIOJb30BAHUE YCTHBIX U NHMCbMEHHBIX MHCTPYKIMI, YINPOLIEHUE UIMHHBIX CIIOKHBIX
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(hopMyYyTUPOBOK MHCTPYKITUHN, PEIICHUE C OMOPOM Ha aJrOpuTM, 00pasell, UCI0JIb30BaHUE CIIPABOYHON
uHpOopMaLUu.

KoHTpoJibHbIE paGoThI 10 TEMaM

B paboueii nporpamme npeaycMoTpeHo 9 KOHTPOIBHBIX paboT:

Konmponvnas paboma  Ne 1. TlepBoHauyaibHBIE XUMUYECKUE MOHSITHSL.
XUMUYECKHUE 3JIEMEHThI. XUMHUYeCKUe (OPMYJIIbl U ypaBHEHHUSI.

Koumponvnaa paboma Ne 2. Ilepuonuveckas cucreMa XMMHYECKHX sneMeHToB/[.M.
MenpeneeBa. CTpoeHue aToMa.

Koumponvnas paboma Ne 3. Xumudeckas CBs3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. 'openune. Bomopoa. Kucnotsr.
Comu.Konmponvras paboma Ne 5. O00011eHNE CBEICHUN 0 BOKHEHIIINX KIACCAaXHEOPTAHUUYECKUX
COETUHEHUM.

Konumponvnaa paboma Ne 6. DneKTpoTuTHYECKAs! TUCCOIHALIUS.

Konmponvnas paboma Ne 7. Hemeraiisl.

Koumponvnas paboma Ne 8. Meransbl.

Koumponvnas paboma Ne 9. Itoropas paboTa 3a Kypc HEOpPraHHUECKON XUMUU.

ITNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUM A YYHEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywarommmucs ¢ 3[IP yuebGHoro mnpeamera
«XUMHA» JOKHBI COBMAATh C pe3ylbTaTaMu MPUMEPHON paboyeil mporpaMMblOCHOBHOTO OOIIETO
obpa3zoBanus. Hanbomnee 3HaYMMBIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K 00Y4EHUIO U LIeJIeHANPaBICHHOM M03HABATEIbHOM NesATETbHOCTH; YCTAaHOBKA Ha

OCMBICJICHHE JIMYHOT'O OIbITa, HAOIIOJEHUHM 32 XMMHUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTAIMs Ha MpaBuia MHJIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30IaCHOrO IMOBEACHMS NPHU
B3aMMOJECHCTBUM C XMMUUECKUMHU BELUIECTBAMU U COEUHEHUAMU;

IpPaKTUYECKOe H3ydeHue mnpodeccuil M Tpylaa pa3IMyHOrO poja, B TOM YHUCIIE HAa OCHOBE
NPUMEHEHHS N3y4aeMOoro MpeAMETHOrO 3HaHUs (HampuMep, JJAOOPaHT XUMUUECKOT0 aHAIIN3a);

yYBa)XEHUE K TPYAY U pe3ysbTaTaM TPYA0BOH 1E€ATEIbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHMIO JalbHEHIIEW WHAWBHUIYaJbHOM TpPAEKTOpUU
o0Opa3oBaHMsl Ha OCHOBE OPHUEHTHPOBKUM B MHpe mpodeccuil U npodecCHOHATBHBIX MPEIIOYTEHHH,
YBa)XKUTEJIBHOTO OTHOLIEHMS K TPYY;

OCO3HaHHE CBOETO MOBEJIEHUS C TOUKHU 3PEHMSI ONTACHOCTU WM 0€30IacHOCTH AJIsl ce0s Win JJist
OKPY’KAIOIIIHX;

OCHOBBI ~ JKOJIOTUYECKOM  KyJIbTYpbl, = COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
HKOJIOTUYECKOT0 MBIIIJICHUS, TPUOOPETEHUE OIbITa SKOJIOTUYECKH OPUEHTHPOBAHHONW MPAaKTHUECKOM
NEesITeIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IMOCITEJICTBUI M HENpUATHE BPEAHBIX NpPUBbIUEK (YHOTpPeOJEeHUs aJIKOIOoJs,
HapKOTHUKOB, KYPEeHHUsI) U MHBIX (opM Bpena A (PU3HUECKOro ¥ IMCUXUYECKOTO 3/10POBbS;

INPUHITHE DPELICHUN B JKU3HEHHOM CHUTyallud Ha OCHOBE II€pEHOCA IOJIYYEHHBIX B XOJ€
oOyueHusl 3HaHUH B aKTyaJbHYIO CUTYAallUIO, BOCIIONHATE AeUIUT HHPOpMAIIH;

TOTOBHOCTh OTOMpATh M HMCIHOJIB30BATh HYXHYIO MH(POPMALIUIO B COOTBETCTBHUHM C KOHTEKCTOM
YKW3HEHHOW CUTYAIINH.

METANPEJMETHBIE PE3YJIbTATBI
Osnadenue yHugepcanIbHbIMU y4eOHbIMU HOZHABAM ETITbHBIMU 0ClCIBUAMU:
BBISIBIISITH IPUYUHBI M CIICACTBUS MPOCTHIX XUMHUECKUX SIBIICHHIA;

13



OCYIIECTBIISATh CpaBHEHUE, KIIACCH(PUKAINIO XUMHUECKHX BEIIECTB MO 3aIaHHBIMOCHOBAHUSAM H
KpUTCPUAM IJI1 YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUUECKOE CYXKJICHHUE MTOCIIE MPEIBAPUTEIHLHOTO aHAIN3a, BKIIFOYAIOIICe
YCTAHOBJICHHUC IPUINHHO-CJICICTBCHHBIX CB$I3€I\/JI;

BBISIBIIATh  JAehUUIMTH  WH(OpMaIuu, JAHHBIX,  HEOOXOIMMBIX JUISL  peuieHus
IIOCTaBJICHHOM 3aJa4uH;
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mp.);
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npeoOpa3oBbIBaTh MHGOPMAIIMIO W3 OAHOTO BUJA B APYrod (TaOiuIly B TEKCT U
CO3/1aBaTh, IPUMEHSTh U NMPE0OPA30BBIBATH 3HAKH U CHMBOJIbI, MOJAETIH U CXEMBbI JUISl PELICHUS
yueOHBIX Y [T03HABATENIbHBIX 33/jay C HOMOILBIO IE1arora;

C TIOMOIIBI0 IIeAarora IMPOBOJUTh XUMHUYECKUI ONBIT, HECIOXKHBIM 3KCHEPUMEHT, MAJIs
YCTAQHOBJIEHHsS] OCOOEHHOCTEH 00BEKTa M3Y4eHUs, IPUUUHHO-CIICACTBEHHBIX CBSA3EH U 3aBUCHUMOCTEHN
00BEKTOB MEXIy cO00ii;

C IMOMOUIbIO MeJarora HJIM CaMOCTOSTEIbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO
pe3yJsibTaTaM IPOBEAECHHOIO HAOII0AEHUS, OIIBITA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMHUUECKUX ITPOLIECCOB U UX MOCIEICTBUS;

UCKaTh WM OTOMpaTh MH(OPMAIMIO WM JAaHHBIE U3 MCTOYHHUKOB C YUETOM MPEISIOKECHHON
yueOHOI 3a/1a4M U 3a/laHHBIX KPUTEPUEB.

Osnaodenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU OClCGUAMU:

OpraHU30BBIBaTh y4eOHOE B3aMMOJIECHCTBHE B IpyIIe (ONpeAessTh 0OLIe LEelH, paclpeieisTh
poJIu, 10TOBapUBaThCs IPYT C APYTOM M T. 1.).

C IMOMOIIBIO ME€arora WM CaMOCTOSITEIbHO COCTABISATh YCTHBIE M HMUCbMEHHBIE TEKCTHI C
HCI0JIb30BAaHNEM MILTIOCTPATUBHBIX MATEPHAIIOB JJIsl BBICTYIUICHHUS [I€peayIuTOpUEH;

OpPraHU30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YYMTEIEM U
CBEPCTHUKAMM; pabdOTaTh WHIAMBUAYAIbHO W B TPYIIE: HAaXOJUTh OOIlee pelIeHHE U pa3peniarhb
KOHQUIMKTBI Ha OCHOBE COIVIACOBAHUS TMO3UMIMM W yuyeTa UHTEpecoB; (OpMyIupoBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OLICHMBATh KayecTBO CBOEro BKJaJa B OOLIMM MPOXYKT, MNPUHUMATb M Pa3lesiTh
OTBETCTBEHHOCTb U IIPOSBIATH TOTOBHOCTb K ITPEIOCTABIICHUIO OTUETA [IEPE]] IPYIIIOH.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

oOHapyXuBaTh ¥ (QOPMYIUPOBaTH Yy4eOHYIO MpoOJIeMy, OINpeaeisaTh Ielb y4eOHOU
NesTeIbHOCTH;

BJIQ/IETh OCHOBAaMHU CAMOKOHTPOJISl, CAMOOLEHKH, NPUHATUS PEUIEHUM U OCYILECTBICHUS
OCO3HaHHOTO BBIOOpPA B y4eOHOM U MMO3HABATEIBHOMN NEATEIbHOCTH;

COOTHOCHUTbH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pPEe3YJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JeSITeIbHOCTH B IpoLecce AOCTHKEHHsS! pe3yibTaTa, OIpeleNiTh CHocoObl JeWCTBUH B pamKax
MPEIJIOKEHHBIX YCJIOBUW U TpeOOBaHUN, KOPPEKTHUPOBAaTh CBOM JEHCTBUS B COOTBETCTBUU C
U3MEHSIOIIENCS CUTYallUEH;

JlaBaTh AJ€KBAaTHYIO OLIEHKY CHUTyallMd W IMpeajarath IUJIaH €€ W3MEHEHHUs; IMpeIBUJIETh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN Y4eOHOM
3aJ1a4y;

NOHUMAaTh MPUYHMHBI, [0 KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT AesATEeNIbHOCTH,
OTIpeIeIIATh NO3UTHUBHBIE U3MEHEHUS U HalpaBlIeHUs, TpeOyIolue fanbHelel paboThl;

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO.

[MPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PpE3yNbTAaTOB IO OCBOEHHIO O0S3aTENBHOTO  COJEPXKAHMA,
YCTaHOBJIEHHOT'O JaHHOU MpUMepHOI pabouell mporpaMMoi, BBIJIENAIOT: HayYHbIe 3HAHUS, YMEHUS U
crocoObl JieiicTBUi, cnennduyeckue JUist ydeOHOro mpeaMeTa
«XUMHUS», BUABI ACSITEILHOCTHU IO MOTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIliH, IPE0Opa30BaHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHIX:

® TIPE/CTABJIICHHE O 3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBIIGHUM TPHUPOJBI, MMOHUMAHHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XHWMHYECKOW HAyku Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUECKON AESITENbHOCTH YElIOBEKa B
YCJIOBHSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHWE MECTAa XMMHU CPEIH JIPYTUX E€CTECTBEHHBIX
HayK,

® BIAJCHHE OCHOBAMU MOHATHUIHOIO aIlliapaTa ¥ CAMBOJIMYECKOTO SI3bIKa XUMUH JJISICOCTaBICHUS
dbopMynT HEOPraHUYECKNX BEIIECTB, YPABHEHUM XUMHUECKUX PEAKIUi (C OMOpPON Ha aITOPUTM
y4eOHBIX JIEHCTBWIf); BIaJeHHE OCHOBaMH xuMuueckoi Homenkiaarypel (IUPAC wu
TPUBUAIBHON) U YMEHHE HUCIOIb30BaTh €€ sl pelieHHs] y4eOHO-TI03HABATEIbHBIX 331a4 C

16



MIOMOILBIO YYUTENS; YMEHHUE HCIOJIb30BaTh MOJEIU A OOBSCHEHHUS CTPOEHUS aTOMOB MU
MOJIEKYJI 110 AJIFCOPUTMY C OIIOPOIl Ha ONPEEIICHNUS;

® [IPEICTABJICHUE O CHCTEME XMMHUYECKMX 3HAHUU M YMEHHE C IOMOILUBIO YUUTENS MPUMEHSITH
CUCTEMY XUMHYECKMX 3HAHUW JUI1 YCTAHOBJICHUS B3aMMOCBS3€H MEXKAY H3YyYEHHBIM
MaTepHaJoOM M IPHU NOJYYEHUU HOBBIX 3HAHUH, a TAKXKe B IPOLECCE BBINOJHEHHS y4eOHBIX
3aJaHuii ¥ TIpU paboTe ¢ UICTOYHUKAMHU XUMHUECKOW HH(POPMALINHU, KOTOpast BKIIIOYAET:
BAOXHEHIINE XUMUYECKHE IIOHATHA: XHMHUYECKMH DJJIEMEHT, aToOM, MOJEKYJa, BELECTBO,
IIPOCTOE U CIJIOKHOE BEILECTBO, OJHOPOJHAs U HEOAHOPOJHAs CMECh, OTHOCUTEIIbHBIC aTOMHas U
MOJICKYJISIPHAsi MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJIAPHBIA 00beM, OKCHI,
KHMCJIOTAa, OCHOBAHHWE, COJb (CpEenHsAs), XHMMHUYECKas pEeaklMs, pPEaKLUH COEIUHEHUS, peaKLuu
pas3oKEHUs, pPEaKUUU 3aMeIlEeHMs, peakuuu OOMeHa, TemIoBol »>(QeKkT peakuuu, 35K30- U
SHJOTEPMUUYECKHE DPEAKLHUH, PacTBOP, MaccoBas JOJISI XMUMHUYECKOTO DJJIEMEHTAa B COCIMHCHMH,
MaccoBasi 10JI U ITPOLIEHTHAs! KOHIICHTpAL|s BEIECTBA B PACTBOPE, AP0 aTOMA, MIEKTPUUECKUH CIION
aToMa, aTOMHas OpOuTallb, pajuyC aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIIEHUS, XUMHYECKas CBS3b,
NIEKTPOOTPULATEIBHOCTh, IOJSAPHAs M  HENOJsIpHAas KOBAJEHTHAass CBsA3b, MOHHAas  CBS3b,
METaJJIM4YecKasl  CBSI3b, KpHUCTAJUIMYECKass  pelieTka (aTOMHas, MOHHAs, MeTaJUIMYecKas,
MOJICKYJISIpHasi), MOH, KAaTHOH, AaHUOH, D3JEKTPOJUT U HE JJIEKTPOJMT, DSJIEKTPOJUTHUYECKAs
JUCCOLUAIMS, PEAKIIM HOHHOT'O 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEDL U
BOCCTAHOBUTEJIb, OKUCIIEHUE Y BOCCTAHOBJICHUE, HJIEKTPOJIN3, XUMUUECKOE paBHOBECHE, 0OpaTUMBbIE U
HEOOpaTHUMBIE DPEAKIUH, CKOPOCTh XMMHYECKOW pPEaKIHH, KaTalu3aTrop, NpPeAesbHO OIyCTUMAast
koHuentpauus (I11K), koppo3us MeTauioB, CIUIaBbI;
OCHOBOIIOJIATA0IINE 3aKOHBI XUMHM: 3aKOH CoXpaHeHus Macchl, [lepuonnuecknii 3akon /1. W.
Menpeneesa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo;
TEOPUM XMMHMH: aTOMHO-MOJIEKYJISIPHAs TEOPUs, TEOPHsI DJICKTPOIUTUYECKON AUCCOLMUALNH, A
TaK)Ke NPEICTABICHUsS O HAYYHBIX METOJAaxX IIO3HAHMs, B TOM YHUCIIE
JKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX METOJAX HCCIEAOBaHUS BEIIECTB M M3YYECHHS] XMMHYECKHX
peaxkuuii;
® [IpEe/CTaBJIEHUE O MEPUOJUYECKOW 3aBUCUMOCTH CBOWMCTB XHMHUYECKUX 3JIEMEHTOB (paanyc
aToMa, AJIEKTPOOTPHIATEIBHOCTD), IPOCTBIX U CIOXHBIX BEIIECTB OT MOJIOKEHUS JIEMEHTOB B
[lepuoanueckoit cucreme (B MallbIX NEPUOAAX U TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOIO
CTPOEHUS aTOMa; yMEHHE OOBSACHATH CBSI3b MOJ0XKEHUs dieMeHTa B [lepuonnueckoil cucreme ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsi]
A1pa, o0lee YUCIo IEKTPOHOB), PACHPEEICHHEM 3IEKTPOHOB MO YHEPTeTUYECKUM YPOBHSAM
aTOMOB IEPBBIX TPEX NEPUOAOB, KaJIU U KaJbIUs; KJIacCU(PULIUPOBATh XUMUYECKHE DJIEMEHTBI
C omopoil Ha omnpeneneHuss (U3NYECKOTO CMbICIA HUGPOBBIX JAHHBIX MEPHOAMYECKON
TaOIUIBL;

® yMeHHue KIaccu(UIUPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIIeCTBA M XUMHUUECKUE
peakuyy C OIOpPOM HAa CXEMBI, OIPENEIATh BAJIEHTHOCTb U CTENEHb OKUCICHHUS XUMHYECKHUX
AJIEMEHTOB, BUJ XUMHYECKOU CBSI3M M TUI KPUCTAIUINYECKON CTPYKTYPBI B COCTMHEHHUSX, 3aps]T
MOHA, XapakTep Cpelpl B BOJIHBIX PACTBOpPAxX BEIIECTB (KUCIIOT, OCHOBAHMI), OKUCIUTEND U
BOCCTAHOBUTEJBIIO AITOPUTMY YUEOHBIX JIEHCTBUM;

® yMEHHUE XapaKTepH30BaTh C OMOPOH Ha cxeMmy (U3MUECKHe U XMMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB (KHUCIOPOJ, O30H, BOJAOPOMA, TpaduT, aamas, KpeMHHi, a30T, ¢ocdop, cepa, XJop,
HaTpUH, KW, MarHui, KaJblUi, aTFOMUHUMN, JKE€JI€30) U CJIOKHBIX BEUIECTB, B TOM YHUCIE MX
BOJHBIX PacTBOPOB (BOJA, aMMHaK, XJIOPOBOIOPOJ, CEPOBOAOPOJ], OKCHABI U THUIPOKCHIBI
metauioB | - IIA rpymnm, amomunus, meau (1), munka, sxenesa (11 u I11), oxcunst yraepona (11 u
IV), kpemuus (IV), azora u pocdopa (II1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas,
azoTHas, (ocdopHasi, yroiapHas, KpEMHUEBAsT KUCIOTa U MX COJH); OMUCHIBATH C OMOPOW Ha
MJaH ¥ KJIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATh U XapPaKTEPHU30BAaTh CBOICTBA BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa U CTPOEHHUSI TOCIIE MIPEABAPUTEIILHOTO aHANIM3a MOl PYKOBOJCTBOM
nejarora, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS
XUMUYECKUX TMPEBpAIICHUN B PA3JIUYHBIX YCIOBUAX, BIMSHHE BEUIECTB U XHUMHUYECKHX
17



MPOIIECCOB HA OPTraHU3M YEIIOBEKa U OKPYKAIOMIYIO IPUPOAHYIO CPENY;

YMEHHUE COCTaBJIATH MO O0pa3ily, CXeMe, alroOpuTMy Y4YeOHBIX JCUCTBHH MOJIEKYISApHBIE U
VOHHBIE YpaBHEHMs peakuuil (B TOM 4YHCI€ peakUuid HOHHOro OOMEHa M OKUCIHUTENbHO-
BOCCTAHOBUTENBHBIX PEAKLINi), WITFOCTPUPYIOLUX XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB
/ TPyII HEOPraHMYECKHX BEILECTB, a TAKXKE MOATBEPXKIAIOIUX ICHETUYECKYIO B3aMMOCBS3b
MEXy HUMH;

YMEHHE BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XUMHYECKOTO 3JIEMEHTa B COEJMHEHHM, MAacCOBYIO JIOJIO BEINECTBA B PAacTBOPE,
KOJIMYECTBO BELIECTBA M €ro Maccy, 00bEM Ta3oB C omopoil Ha oOmue (OpMYIBl; yMEHHUE
IPOBOJUTH PAcUeThl M0 YPAaBHEHUAM XMMUYECKHX PEaKIUi 1 HaXOAUTh KOJIMYECTBO BEILIECTBA,
00bEM M MacCy peareHTOB WX MPOIYKTOB PEaKkIMU ¢ OMOPOM Ha oOpasel, aJropuT™ y4eOHBIX
JIeMCTBUI;BIaICHNE OCHOBHBIMH METOJIaMH HAy4YHOT'O IMO3HaHHs (HaOMoleHHe, U3MEpeHue,
9KCIIEPUMEHT, MOJCINPOBAHNE) NP U3YYCHUH BEUIECTB M XMMUYECKUX SBICHHUIC OMOpPOH Ha
QITOPUTM y4eOHBIX ACUCTBUI; yMeHHE CHOPMYIHPOBATH MPOOJIEMY U MPEUIOKUTH MYTH €€
peuieHusi ¢ MOMOLIBI0 T[EAarora; 3HaHHE OCHOB 0€30MacHOi paboThl € XUMHYECKUMHU
BEIIECTBAMH, XHMUYECKOH TMOCYI0H 1 1a00paTOPHBIM 000PYAOBAaHHEM;

HAJIMYHME NPAKTUYECKUX HABBIKOB TUIAHUPOBAHMS U OCYIICCTBICHHS CICIYIONMX XUMHUYECKUX
IKCIIEPUMEHTOB TIOJT PYKOBOJICTBOM YUYHUTEIIS ¢ 00CYKIEHUEM TIaHAPAOOTHI MITH COCTABJICHUEM
TaOJIULIBL:

W3YYCHHE U ONMCaHNe (PU3NICCKIX CBOMCTB BEIIECTB;

03HAKOMJICHHE C (PU3UICCKHUMH U XUMUYCCKUMU SIBJICHUSIMH,

OTIBITHI, WLTIOCTPUPYIOIIHE TPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIINi;U3yICHHEC

CIOCO0OB pa3/IeJICHUS CMECEI;

MOJTyYeHHUE KUCIOPOJIa ¥ U3yICHHE €T0 CBOICTB;

MOJIyYeHUE BOJIOPO/Ia U M3yYCHHE €Tr0 CBOMCTB;

MOJTyYEHHUE YIIICKHUCIIOTO ra3a U U3y4YEeHUE €r0 CBOWCTB;

MOJTyuYeHUE aMMHaKa U U3YYeHHE €ro CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C ONPEICIICHHON MAacCOBOH JIOJIC pacTBOPEHHOTOBEIIICCTBA,
HCCIEeN0BaHUE U OIMCAaHUE  CBOWCTB  HEOPraHUYECKUX BEIIECTB  Pa3IUYHBIX

KJIACCOB;

IpUMEHEHHE MHAMKATOPOB (JakMyca, METHIIOpaHXa U (eHondTanenHa) AnsonpeeeHus

XapaKkTepa Cpeabl B paCTBOpAX KUCIIOT U Luenoqeﬁ;

HN3YUCHUC B3aI/IM0I[CI\/JICTBI/I$I KHCJIOT C METaJlJIaMH, OKCHJaMHu MCTAJJIOB,

pacTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMU, COJISIMH,

IIOJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJJHOTO METaJlIa APYTUM U3 pacTBOpa COJIU;
uccienoBaHe aM(OTEPHBIX CBOMCTB IMAPOKCUI0B AIFOMUHMS U IIUHKA;

peHmiCeHuc OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC «OcHOBHBIC KJ1aCChbI
HCOPTaHUYCCKUX COC}IHHGHHﬁ)};
peHmiCHuc OKCIICPUMCHTAJIbHBIX 3aaad oo TEMC <<3J'IeKTpOHI/ITI/I‘{eCKa}I

JIACCOIAAIS;

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJad IO TEMC «BakHele HeMeTallllbl U HUXCOCAUHCHUA,
PEIICHUC SKCIICPUMECHTAIBHBIX 3aJiad 110 TEMC «Baxnelmmue MeTamisl U UXCOCOAUHCHUA,
XUMHYCCKUC SKCIICPUMCHTDBI, WJUIFOCTPUPYIOIHUEC MTPHU3HAKU ITPOTCKAHUA pCaKHHﬁHOHHOFO

oOMeHna;

KauCCTBCHHBIC PCAKIIMU HA MPUCYTCTBYIOMIUC B BOAHBIX PACTBOPAX HOHBI: XJIOpHUA-, 6p0MI/I)1-,

noaua-, cyiabdar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-aHUOHBI, TUIPOKCUI-UOHBI, KAaTHOHBI aMMOHWUS,
MarHus, KaJbIus, aTFIOMUHNS, jkese3a (2+) wkenesa (3+), meau (2+), IIMHKA;

YMCHHUEC MPCACTABIATE PE3YIbTAThl OJKCICPHMMCHTA B q)opMe BbIBOJAOB, J0Ka3aTcJIbCTB,

rpaduKoB U TaOJIHIl ¥ BBISBIIATH SMIIUPUYECKHE 3aKOHOMEPHOCTH;
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® RBiaJeHUE TMpaBWIaMHU O€30MacHOr0 OOpalleHHs] C BEUIeCTBAMH, HCIOJIb3YEMbIMU B
MOBCEHEBHOM KHU3HM, a TAKXKE IpaBUIaMU TMOBEJACHUS B ILENAX COEpPEeKeHHUsS 3J0pPOBbs U
OKpYXKarolled MPUPOAHON Cpelbl; MOHMMaHHE BpeAa (OMACHOCTH) BO3JCUCTBUS Ha JKHUBBIC
OpPTaHU3MBI ONPE/ICIICHHBIX BEUIECTB, a TAKXKE CIIOCOOOB YMEHBINICHUS U MPEIOTBPAIICHHS HX
BPEIHOTO BO3/CICTBUS; NMOHUMAaHUE 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOJOB JAJIs OpraHu3Ma
4eJI0BEKa;

® BIAJCHUE OCHOBAaMU XHMHMYECKOM TIPAMOTHOCTH, BKJIIOYAKOUIEH yMEHUE IPaBHIBHO
UCIIOJIb30BaTh M3yYCHHBIC BEIIECTBA M MaTepHaibl (B TOM YHUCIIE, MUHEPAJIbHBIE YA0OpEHHUS,
METaJIJIbl ¥ CIUIaBbl, MPOIYKTHl MepepabOTKU MPUPOIHBIX UCTOUHUKOB YTJIEBOJOPOIOB (YTIJIs,
OPUPOIHOTO Ta3a, HepTH) B OBITY, CEILCKOM XO3sICTBE, HAa MPOU3BOJCTBE; YMEHUE MPUBOJIUTD
MIPUMEPBITPABUIIBHOIO UCIIOJIB30BAaHUS N3yYEHHBIX BEIIECTB U MATEPUAJIOB;

® YMCHHMC YCTaHABJIMBATh CBA3HW MCXKIY pCaJbHO HaGJIIO,[[aeMBIMI/I XUMHUYCCKUMU ABJIICHUAMHU H
nmponeccaMu, IMpouCXoadluMU B MaKpO- U MHKPOMHPE, 00BACHATH IMPUYXUHBI MHOFOO6pa3I/I${
BCIICCTB, YMCHHC HWHTCTPHUPOBATH XUMHYCCKHUC 3HAHHA CO 3HAHUAMHU JOPYyrux y‘Ie6HI)IX
npeaAMCETOB C IIOMOIIBIO II€Aarora,

® qpejcTaBiieHue O cdepax NpodecCHOHATBHOW JAESTENBbHOCTH, CBSI3aHHBIX C XHUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKCHUSIX XMMUYECKOW HAyKH; HAJTMUUE
ombITa pabOTHl C pa3IMYHBIMU HCTOYHHKAMHU HH(DOpPMAIMU 1O XUMHUHU (HAYyYHO-TIOMYJISpHAs
JHUTEpaTypa, CIOBApH, CIIPAaBOYHUKH, WHTEPHET-PECYpPCHI) C OMOpPOW Ha alIrOpPUTM: YMEHHE
00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX, HUX IMNPCBPALICHUAX U MNPAKTHYCCKOM
NPUMEHEHHU.

TpeOoBaHus kK NMpeAMeTHbIM pe3yJIbTaTaM OCBOECHHMs Y4eOHOIo mpeaMeTa
«XuMmus», pacnpenejaeHHbie 110 rogam o0y4eHust

PesynbpTarhl o rogam (GopMyIMpYIOTCS [0 HPUHIMILY A00aBIEHHSI HOBBIX PE3yJlIbTaTOB OT
roga K TOAy, YK€ Ha3BaHHbIE B MPEIBbIAYIIUX ToJax IO3MLMH, KaK IPaBUIO, IOCIOBHO HE
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCSA (PE3yJIbTaThl OYEPETHOTO Toja IO YMOJYaHHUIO BKJIHOYAIOT
pE3yJIBTaThl MPEABIAYILNX JIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUIN: aTOM, MOJIEKYJIa, XUMUUECKHUI JJIEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAas W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JONii XUMHUYECKOTO »JJIEMEHTa B COCIUHEHUHM, MOJISAPHBIA O0O0BEM, OKCHJ, KHCIOTA,
OCHOBAHHE, COIb, IEKMPOOMPUYAMENbHOCMb®, CTCIICHb OKHMCICHHS, XHMHUYECKas —peaKIHs,
KIaccU(UKALUg pPEaKIHii: peakIuu COCAWHEHHUs, pEeaKUUU pas3lIoKEHUs, peaklud 3aMelIeHHUs,
peakiuu oOMEHa, 3K30- M HHAOTEPMUYECKUE PEaKLUU; menioeou 3¢ggexkm peakyuu, SAPO aTOMa,
ANEKTPOHHBIA CIOW aToma, aTOMHas OpOWTamb, paguyc aromMa, XMMHYECKas CBs3b, MOJSpHAS U
HETIOJISIpHAsT KOBAJICHTHAS CBSI3b, MOHHASI CBS3b, MOH,

2 3nech u manee KypCHUBOM 0003HAYaAIOTCS IJIaHUPYEMbIE MPEAMETHBIE Pe3yJIbTaThl, KOTOPhIE MOT'YT
OBITh IOTEHIUAIBHO IOCTUTHYTHI 00y4atonumcst ¢ 311P, HO He SABISITOTCS 00513aTENbHBIMHU.
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KaTHOH, aHUOH, PaCTBOP, MaccoBasi J0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKsl) BPaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH (CM. . 1) MTIPUMEHSTH 3TH
MOHSATHSI IPU OMMCAHUH BEIIECTB U UX IMPEBPAIICHUI;

UCTIOJIb30BAaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTABJICHUS (POPMYI BEIIECTB, MOJEKYISPHBIX
YpaBHEHUI XUMHUYECKUX PEaKILIUii, JIEKTPOHHOT O OajaHca;

OTIpeNeNIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEICHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX C OMOPON Ha OMpeesieHus, B TOM YHUCIE CTPYKTYpUPOBAHHEIE,
MIPUHAIJICKHOCTh BEHIECTB K OMPEICIIEHHOMY KJIacCy COSAMHECHUU 1o GopMyliaM; BUJ XUMHYECKON
CBsI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAaHUUECKUX COCAMHEHHUSIX;

UMETh MPEACTABIECHUE O CHCTEME XHMHUYECKUX 3HAHUM, yMETb C IIOMOLIbIO YYMTENS
MPUMEHSITh CHUCTEMY XUMHUYECKMX 3HAHUW, JI1 YCTAHOBJICHMSI B3aUMOCBSI3U MEXIY H3YYCHHBIM
MaTEpUajIoM U IpU NOJYyYEHUH HOBBIX 3HAHUHU, a TaKkKe IpU paboOTe ¢ MCTOYHUKAMU XUMHYECKOMN
unpopmanuu. OpUEHTUPOBATHCS B MOHATUSX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE, MPUMEHSTh
IIPU BBITIOJHEHUHU y4eOHBIX 3aJJaHUN M PEHICHUH PACUYETHBIX 3334 C OMOpOW Ha alrOPUTM Y4EOHBIX
NEHCTBUI M3y4YeHHbIE 3aKOHBI M TEOPHM: 3aKOH coxpaHeHus macchl, [lepumommyeckuii 3axon JI.U.
MenpeneeBa, 3aKkOH NOCMOAHCMBA CcOCMABA, 3aKOH ABOTajgpo; aTOMHO-MOJIEKYJISIpHAsE TEOpPHsL.
CootHOCUTh 0003HauYEHHS, KOTOpble MMeroTca B Tabmune «llepuoanueckas cuctemMa XUMHYECKUX
anemeHToB J[. M. MeHneneeBa» ¢ 4YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHMS ATOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB U 3apsll Aapa, o0Ilee YKCIO AIEKTPOHOB U paclpeesieHue UX MO AJNEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUYECKHE PEaKIuu
(o ymCcny W COCTaBy y4YacTBYIOIIMX B PEaKIMU BELIECTB, IO TEIUIOBOMY 3P (EeKTy, 0 M3MEHEHUIO
CTETIEHHU OKUCJICHHUS XUMHUECKHUX 3JIEMEHTOB) C OTMIOPOH Ha CXEMBI;

XapaKTepu30BaTh (ONHUCHIBaTh) OOLIME XMMHUYECKHUE CBOMICTBA BEILECTB Pa3IMYHbIX KJIACCOB,
MOATBEPK/Iasi OMHMCAHWE MPUMEpPaMH MOJICKYJISPHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XMMHUYECKUX
peaknuii ¢ OOpoOM Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3MOXKXHOCTHU
MPOTEKaHWS XHWMUYECKUX NPEBpPAlICHUH B Pa3IMYHbIX YCIOBUAX IIOCJIE IPEIBAPUTEIHHOTO
OOCYXKIEHHS C MeJarorom;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB; MAcCOBYIO JIOJIO
XMUMHYECKOI0 3JIeMeHTa 1o (hopMyJie COeAMHEHUs]; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOM peaKkiuu ¢ OMOpPOil Ha alrOpuTM;

IPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTENBHON JEATEIIBHOCTM — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, cucTeMaTH3alus KiIacCU(pUKalKs, BbIIBICHHE NPUYUHHO-CIIEICTBEHHBIX
CBA36M — Ul M3YyYEHUs CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIMH; €CTECTBEHHO-HAYyYHbIE
METOJIbl TO3HAaHHUA — HaOJIOJEHHE W3MEpPEHUE, MOJCIUPOBAHHUE, DSKCHEPUMEHT (peanvubili U
MbICIeHHbILE) TIOJT PYKOBOJCTBOM II€/1arora;ciieZIoBaTh MpaBuiiaM M0JIb30BaHUS XUMUYECKOM 1Mocynoi u
71a00paTOpHBIM 000PYJOBaHUEM, a TAaK)Ke MpaBuiaM oOpallleHus ¢ BEIIECTBAMHM B COOTBETCTBUU C
MHCTPYKIUSAMHU T10 BBIMOJHEHHUIO Ja00paTOPHBIX XMMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHHIO
ra3o00pa3HbIX BEMIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBICHHUIO PACTBOPOB C OMpEAeIEHHOU
MacCOBOH J10JIEM PaCTBOPEHHOIO BEILECTBA; IMUIAHUPOBATH M MPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI
[0 pacrmo3HaBaHUIO PACTBOPOB WIEJNOYed W KHUCIOT C TIOMOMIbIO HMHAMKATOPOB (JIaKMycC,
¢deHondragentH, METWIOpaHX W Jp.), MOATBEPKIAIOIUX KadeCTBEHHBIH COCTaB HEOPraHMYECKUX
BelIEeCTB (KaueCTBEHHbIEPEAKIIMK Ha HOHBI) IIOJI PyKOBOJICTBOM Ile/iarora.

9 KJIACC
PacCKpeIBaTh CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHATHH: XUMHUYICCKUH 3JICMEHT, aTOM, MOJICKYJIA,
HOH, KaTHOH, AHHOH, IMpoCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BaJICHTHOCTD,

ANEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKHCIIEHUS, XUMHUECKasl peaKkius, XuMU4ecKasi CBSI3b, Menyiosol
apexm  peakyuu,MOnb,  MOJSPHBIA  00BEM,  pPACTBOP; OJEKTPOJIUTHI,  HEDIEKTPOJUTHI,
UIEKTPOIUTUYECKAs TUCCOLUALINS, PEaKIIMM MIOHHOTO 0OMEHa, KaTallu3aTop, XumMuueckoe pagHogecue,
obpamumvle u Heobpamumvle peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUH, OKUCIHUTEIb,
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BOCCTAaHOBUTENIb, OKHCIEHHUE U BOCCTAHOBJICHHE, AJJIOTPOINHUs, aM(OTEpHOCTb, XUMHUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUINYECKas), KpUCTAININYecKasl pel€Tka, Kopposus Memanios, ChidGbl;
CKOpOCMb XUMU4eckol peaxkyuu, npeaenbHo nonycrumas konuentpauus (ITJK) Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHH (CM. M. 1) M IPUMEHSATH 3TH
MOHSATHS IPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

UCIIOJIb30BaTh 3HAKU U CUMBOJIBI Ui (PUKCALMU Pe3ysIbTaTOB HAOIIOJCHUN,COCTABICHUS

(GbopMyIl BElIECTB U ypaBHEHUN XUMHUECKHUX PEaKIMil, 3alMCH JaHHBIXYCIOBHII 3a/1a4.

Hcnonb3oBats 0603HaueHus, nMeromuecs B [leproaunueckoii cuctemMe UTadinie pacTBOPUMOCTH

KHCJIOT, OCHOBAHHM U coJiel B BOJIE JUISI BBIMIOJIHEHHS 3a/IaHUI.OMPEIETATh BAJIEHTHOCTh U CTEMECHb

OKHUCJIEHHS XMMHYECKHUX 3JIEMEHTOB B

COEIMHEHUSIX PA3IMYHOIO COCTaBa; MPUHAAJIC)KHOCTh BEUIECTB K ONpPEAIEHHOMY KJIacCy COeAMHEHUN

C OIIOPOI1 Ha oIIpesieNIeHus], B TOM YUCJE CTPYKTYPUPOBAHHbIE; BUIBIXUMUUECKOH CBSA3H (KOBaJIEHTHA,

MOHHAsl, METaJNINYeCcKasi) B HEOPraHUYECKUX COCAMHEHMSIX; 3apsA] MOHA [0 XUMHUYECKOH dopmyre;

XapakTep cpeAbl B BOJHBIX PACTBOPAX KHUCIOT M UIEJIIOYEH, mMun KpUCmaiiudeckol peuémxu
KOHKpemHOo208euwecmaa;

packpeiBaTh cmbica Ilepuogmueckoro 3akona J[.MI. MeHnaeneeBa u J€EMOHCTPUPOBATH €r0
MOHUMAaHUE: Onucvleams U Xxapakmepuzosams TabaMunyro Qopmy llepuoanueckoil cucTembl
XUMUYECKUX OHJIEMEHTOB: pa3jiMuaTh IMOHATUSA «rjaBHas mnoarpynna (A-rpynma)» U «1moOodHast
noarpynna (b-rpynmna)», Manbie 1 OONbIINE IEPUOBL; COOMHOCUMb 0003HAYCHHSI, KOTOPhIE UMEIOTCS
B IEPUOJUYECKON Tabynle, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX
AJIEMEHTOB (COCTaB W 3apAl sAapa, 00Iee YUCIo JIEKTPOHOB U PaclpeiesieHHe UX IO AIEKTPOHHBIM
CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX JJIEMEHTOB M HUX
COEIMHEHMH B MpeiesaXx MajiblX MEPUOIOB U IIABHBIX MOATPYII C YIETOM CTPOCHUSIUX aTOMOB;

KJacCU(UIMPOBATh XMMUYECKHE DJIEMEHTBI, HEOPraHMYeCKHe BEIIECTBA;

XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBY YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ exTy, M0 H3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHYECKHIX DJIEMEHTOB) C OIIOPOH HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M crHeuu(pUuYecKhe XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKJas ONMUCAHHE MpPHUMEpaMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHHH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJUTHUECKON TUCCOLMALMU KHUCIIOT, IIEI04Ye U Colei; MOoJHbIe
U COKpalIEHHblE ypaBHEHMS pPEaKLUid HMOHHOIO OOMEHa; ypaBHEHHs peakiuil, MOATBEp)KIAroInX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3IMUHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEJIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUHUH  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS; BO3MOXXHOCTH
MPOTEKAaHNs XMMHUYECKHUX IIPEBPAICHUN [TOCIIe IPEIBAPUTEILHOT000CYKIACHHS C MEIarorom;

BBIUNCIIATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MAacChl BEILECTB; MacCOBYIO JOJIO
XUMHUYECKOT'0 JIEMEHTA M0 opMyJie COETUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE; MPOBOIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKOM PEAKIIUU C ONOPOIl Ha alITOPUTM;

CJIeIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U J1abopaTOPHBIM 000PYIOBaHUEM, a
TaKXke IMpaBUJiaM OOpaIleHUs C BELIECTBAMHU B COOTBETCTBHHM C WHCTPYKIMSMHU IO BBINOJIHEHHIO
71a00PAaTOPHBIX XMMHYECKHUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO Tra3000pa3HbIX BEUIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

IPOBOAMTh pEAKUWH, MOJATBEPKIAIONINEe KAYeCTBEHHBI COCTaB pa3jMYHbIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpOMHUI-, MOAUN-, KapOoHaT-, ¢ocaT-, CHINKAT-, Cyab(aT-,
TUIPOKCHU/I-UOHBI, KATHOHBI AMMOHHUS U HOHBI MU3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEPALINU MBICIUTEILHON 1€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATU3aLUI0, BBISIBICHHE PUYMHHO-CIICICTBEHHBIX CBSI3€H — IS U3y4YeHUsI CBOUCTB
BEIIECTB U XUMUYECKUX PEAKIIHi{; eCTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHUE,
MO/JIEJINPOBAHUE, SKCIIEPUMEHT (pEaJIbHBINM MBICIIEHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUNE

TemaTnueckoe IUIAHUPOBAaHME M KOJMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHE KaXA0H TeMbl yuyeOHOro mnpeamera «Xumus» IIpumepnoii
a/laliTUPOBAHHON OCHOBHOI 00pa30BaTENILHON MPOrpaMMbl OCHOBHOT'O OOLIET0 00pa3oBaHMs 00YYAIOMIUXCS C 3aA€PKKON NCUXUUECKOTO Pa3BUTHS, B
LIEJIOM COBIAJAI0T C COOTBETCTBYIOUIMM pasfesnoM IlpumepHoil pabodell mporpammsbl y4eOHOTO MpenMera «XUMHs» OCHOBHOM 00pa3oBaTe/bHOMN
IIPOrpaMMbI OCHOBHOTO 0011ero oopazosanus. [Ipu stom Opranusanus BlipaBe caMa BHOCHTh U3MEHEHHsSI B COJIEpXKAHUE U PacIpesiesieHHe yueOHOro
MaTtepuajga IO rojgaM oOy4eHHus, B IOCIEAOBAaTEIbHOCTh M3Y4YEHUS TEM M KOJIMYECTBO YacOB Ha OCBOEHHME KaXJ0H TeMbl, OIpeielcHHe
OpraHu3aloHHBIX (opM 00ydeHus u T.m. OOOCHOBAaHHOCTD JAAHHBIX U3MEHEHHUH ONpenensieTcsi BHIOpaHHBIM 00pa3oBarenbHOl opranusanueii YMK,
WH/IUBUJYAIBHBIMUA TCUXO(PU3UYECKUMU OCOOEHHOCTSIMU KOHKpeTHbIX oOydatomuxcsi ¢ 3[IP, cTemeHpl0 OCBOGHHOCTHM MMM YYEOHBIX TeM,
PEKOMEHIaLUAMHU 110 0TOOPY U aJanTaluy yueOHOro Marepuaia o XMMHUM, Ipe/IcTaBlIeHHbIMU B [loscHUTEIbHOM3aIKCKeE.

[Ipennaraem 2 BapuaHTa NPUMEPHOTO TEMAaTUUECKOTO IJIaHUpOBaHUA [yl oOyuatommiics ¢ 31IP: nepBblii mpe/nonaraeT 0OCBOEHUE MPOTrPaMMBbl
B MHKJIIO3MBHOM KJIACCE; BTOPOU — B OTAEIBHOM KIIACCE.

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMsI

8 KJIACC
(2 4 B HEZmEMIO, BCero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBI, OcHoBHOE coaep:kaHue OCHOBHbIE BU/bI
pacKpbIBaOLINe AeATeIbHOCTH
AAHHBIA pa3aedn 00y4arouuxcs

NMPOrpamMmsbl,

H KOJIHIECTBO
yacoB, 0TBOAUMOC

HA UX U3yYeHHUe
Paspnen 1.1lepBonayanbHbie XuMuyeckue noHsaTUsA(20 1)
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Tema 1. Xumusa —
Ba:kKHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NPaKTHYEeCKOMI

AeATeTILHOCTH YeJI0BeKa
(5

[Ipenmer xumuu. Ponb xumuu 8 HcusHu
yenosexka. Xumus 6 cucmeme Hayk. Memoovl
NO3HAHUS 8 XUMUU.

Tena u Bemectsa. Pu3nueckre CBOMUCTBA BEIIECTB.
ArperaTtHoe COCTOsTHUE BelecTB. YnCThIe BEIecTBa

u cmecu. CriocoObl pa3JiesieHHs CMECEH.

duznueckue 1 XUMUYECKHE SIBICHUSI.
IIpu3Haku U yCIOBUS IPOTEKAHUS XUMHIECKUX
pEaKIIHiA.

3HAKOMCTBO C MpPaBHJIaMH 0€30MMaCHOCTH U
npuémamu paboThl BXUMHYECKOH JIaOOPaTOpUH.

JdeMoHcTpannn

1. JJabopaTopHoe o0opynoBaHueE.

2. Pa3nuunblie BUABI XUMHUYECKOHN MTOCY/IbI.

3. O0pa31bl BEIIeCTB.

4. CiocoOBbI pa3jenieHus cMecei (prbTpoBaHue,
BBITIApUBAHUE, TUCTHIUISIIHS, XpoMaTorpadus).
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopamopHvie onvimul:

Onucanrie (U3NIECKUX CBOWCTB

BemiecTB. Pa3neneHme cmecu c

MTOMOIIIBIO MarHmra.

Ipaxmuueckue pabomol:

Ne 1. JlaGopaTopHoe 000pyqOBaHHE U MPHEMBI
pabotsl ¢ HuM. [IpaBuna Ge3omacHoi pabOTHI B
XUMHYECKOH JT1abopaTOpUH.

Ne 2. OuncTka 3arpsiI3HEHHOM TOBAPEHHOM COITU
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PackpbIBaTh CMbICT H3y4aeMbIX OHITHH C TOMOILBIO IIEAArora.

PackpbIBaTh posib XUMUU B IPUPOJIE U KU3HU YETIOBEKA, €€
CBSI3b C APYTUMHU HayKaMHu.

Pa3nuuare yuCTHIEC BELIECTBA U CMECH; OJHOPOJHBIE U

HEOJTHOPOAHbIE cMecH; Pasnnyare pu3ndyeckne 1 XUMHUECKUE

SIBJICHUS C ONOPOU Ha onpeneneHus. Onpeaenars Npu3Haku

XUMHUYECKUX PEAKIIMH U YCIOBHSI UX MPOTEKAHUS.

CrnenoBaTh NpaBUIIaM IOJIb30BaHUSI XUMUYECKON IOCYI0U U

1a00pPaTOPHBIM
o0opyoBaHueEM, a TaKXKe MpaBuiIaM oOpalieHus ¢
XUMHYECKUMHU BELIE-CTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBITIOJTHEHUIO IPAKTUYECKUX pabOT MOl KOHTPOJIEM
nejarora.

[InanupoBaTh ¥ MPOBOAUTH XUMUYECKHM SKCIEPUMEHT I10

U3YYEHUIO U
OMMCAHUIO (PU3NYECKHUX CBOMCTB BEIIECTB, CIIOCOOOB
paszeseHns CMecei BeIecTB o1 PyKOBOJICTBOM Iiejiarora
¢ 00CyXIeHHeM I1aHa paboThlI.

Mcnonb30BaTh MpH BHINOIHEHUH YU€OHBIX 3aJJaHUI U B TIpoliecce
HCCIIEIOBATENbCKOMN 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEpPATypy
XUMHYECKOTO COAEPKAHUS, CIIPaBOUYHbIE MAaTEPHAIIbl, PECYPCHI
WNHTepHeTa o pykoBOACTBOM Iie/1arora.

BricTpanBath pa3BEpPHYThHIE NTUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIHIO U3 YIEOHHUKA U CTIPABOYHBIX
MaTepuanoB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN MOHATUIHBIN alapaT Kypca XuMUuu



Tema 2. BewmecTBa
U XUMHYECKHE PeaKiuu
(15 q)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI.
3HaKu (CUMBOJIBI) XUMUYECKHUX AJIEMEHTOB.

[TpocThie U ClI0KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BareHTHOCTh aTOMOB
XUMHUYECKUX 3IEMEHTOB. 3aKOH HOCMOAHCMEA
cocmasa eewecms.

OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMUYECKOTO
3JIEMEHTA B COEJUHEHUU.

Puznyeckue U XMMUYECKHE SBJICHUS.
Xumnueckas peakuus. [ IpusHaku u ycinoBus
IIPOTEKAaHUsI XMMHUYECKUX PEaKLIHM.
XHUMHUYECKUE YPABHECHHUS.

Turbel XUMHUYECKUX peakLui (COeIMHEeHus,
pa3NoKeHus, 3aMeIlIeHHs], 0OMEHa).

3aK0oH COXpaHEHUSI MacChl BEILIECTB.

M. B. Jlomonoco8 — yuéHbuli-9HYUKIONEOUCH.

JleMoHCTpanuu

®uznyeckue sIBIECHU (pacTUpaHUe caxapa B CTYIIKE,

KUTIEHHE Y KOHJIEHCALIUs BOJBI U T. ]1.).
XuMH4eckue siBIeHus (TOpeHnue CBeUH,
pa3oXKeHUe caxapa, B3aUMOACHCTBUE CEPHOMN
KHCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(1l), B3anmopeiicTBue xkenesa ¢
CEpoM, B3aUMOJCHCTBHUE XKeJle3a C paCTBOPOM
coiu Meau(Il)). OnbIT, HITIOCTPUPYIOLIHIA 3aKOH
COXpAHEHHUs MACCHI.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI
JlabopamopHvle onvimul:

[Tpumeps! puznueckux sBIEHUH (IU1aBICHUE
BOCKa, TassHUE JIb]IA).

IIpuMepsl XUMUYECKUX SBICHUN

(mpoxanuBaHue MEIHON TPOBOJIOKH,
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HpI/IMeHﬂTB €CTECCTBCHHO-HAY4YHbIC MCTO/AbI ITO3HAHUA (B TOM
YHUCJIC

HaOJIr0/IeHUE, MOJICJIMPOBAHHE, SIKCIIEPUMEHT) U OCHOBHBIE
olepalnyy MbICIUTEIbHON JEATENILHOCTH (CPaBHEHUE,
KJIaccu(uKanus) Ui U3y4eHHsI BEILIECTB U XUMUYECKUX
peakLuil C OIIOPOM Ha AIITOPUTM MIIU CXEMY.

PackppIBaTh CMBICI U3y4aeMbIX TOHATHI U 3aKOHOB U
MIPUMEHSTH 3TU MOHATHUSA [IPU ONIMCAHUM CBOMCTB BEILIECTB U UX
IIPEBPALICHUN ¢ OIIOPOY Ha IUIaH U KJIFOYEBbIE CJIOBA.

Paznnyate pusnveckue M XUMUYECKHUE SBICHHS, OOBSICHATH UX
CYLIHOCTb C TOYKH 3pE€HUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
OIIOPOY Ha ONPEACIIEHUS U CXEMBI.

Onpenenstb NpU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX

IIPOTEKAHUS.

OOBACHATH CyITHOCTD (PU3MUECKUX M XUMHUECKUX SBICHUN
C TOYKH 3PEHMSI aTOMHO-MOJIEKYJISIPHOTO YUEHMUSI C
UCIIOJIb30BaHUEM BU3YaJIbHOM OMOPHI.

KnaccugpunupoBars XuMu4eckue peakiuu (110 YUCIy U COCTaBy
pearupyromux 1 o0pa3yoImxcs BEMEeCTB) ¢ ONOPOH Ha
CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIIECTB MO BAJICHTHOCTH
U OIPEeNATh BAIEHTHOCTD 110 (hopMysIaM BELIECTB C
OIOPOH Ha alITOPUTM Y4EOHBIX JEHCTBUH.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUSAX XUMHYECKHX
peakuuii ¢ oropoil HaaNropuT™M y4eOHBIX 1EHCTBUH.

CnenoBaTh NpaBuJIaM NOJIb30BaHMS XUMUUECKOH MTOCYA0N U
1a60paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBUIIaM
oOpallieHHs C BEIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSIMU 110
BBITNOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MOJT
KOHTPOJIEM IIEJarora.

Hcnonp30BaTh MpH BBHIOTHEHUH YY€OHBIX 3aJaHUM
U B IIPOLIECCE UCCIIEN0BATENBCKON IEATEIBHOCTH
HAyYHO-TIOMYJIIPHYIO JINTEPATypy XUMHUUECKOTO CO/IepKaHus,
CIpaBOYHBIE MAaTEPUAIBI, pecypchl IHTEpHETa 1107



B3aMMOJICIICTBHE MeJia C KHCIIOTOM). PYKOBOJICTBOM Il€/1arora.

Mozenu aToMOB ¥ MOJIEKYJT BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE

OTBETHI C OIIOPOi HanH(OPMALIKIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO

UCIIOJIb30BaTh U3yYEHHBIN MOHITUIHBIN anmnapar Kypca XUMHH

[Tpaktuueckas padora Ne3 ITpuznaku

HIPOTEKaHUs XUMUYECKUX PeaKLui
Buiuucnenusn
— OTHOCUTEJIBHOM MOJICKYJISIPHOM Macchl BELIECTB;
— MacCOBOM JI0JIM XUMHUYECKOTO JIEMEHTa
110 (hopMyIie COeTMHEHHUS.
Pazgen 2. BaxkHelilme npeacraBuTe/ M Heoprannyeckux semects (30 u)
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Tema 3. Bo3ayx.
Kucaopona.

IlousiTue 06 oxcugax
(5

Bo3ayx — cmech razos. Cocran
Bo3ayxa. Kucnopoa — aneMeHT

U MPOCTOE BeIlle-
cTBO. O30H — an10MpOnHas MOOUuGuKayus
KUC10pooa.

HaxoxaeHue Kuciopoia B pupojie, pusnueckue u
XUMHUYECKHE CBOMCTBA (pEaKIuy OKUCIICHUS,
ropeHue). Y CIoBHsI

BO3HUKHOBEHUS U TIPEKPAIICHUS TOPEHUSI.
[ToHsiTHE 00 OKCHAAX.

Cnocobul nonyuenus KUCI0pooa 8 1abopamopuu u
npomvlinenHocmu. IIpuMeHeHue KICIopoa.
KpyroBopotkucinopoa B mpupoe.

Tennosoti s¢ghpexm xumuueckoul peakyuu, NOHAMuUe 0
MEPMOXUMULECKOM YPABHEHUU, YK30- U
SH/IOTEPMHUYUCCKUX PEAKITHIX.

Tonnueo (Heghmo, y2onv u meman).

3aepaznenue 8o30yxa, cnocodwl e2o
npeoomepaujenus. Ycuienue napHuKo8oco
aghpexma, pazpyuiernue 030106020 CIOSL.

JleMoHCTpanun

Bzaumogpeiictsue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOOTTBITOB).

Omnpenenenue conep:kaHus KMUCI0poia B
Bo3ayxe. OMBITHI, IEMOHCTPUPYIOIIUE
YCIIOBUSI BOSHUKHOBEHUS U ITPEKPALIICHHS
TOpEHHSI.

JlabopaTopHble n npakTHYecKue padoTbl
Jlabopamopmuwiii onvim:

O3HakoMIIeHHE C 00pa3laMy OKCHJIOB.
Ilpakxmuueckas paboma:

No 4. Tlonmy4yenue kucaopoaa, U3yuyeHue ero
CBOWCTB.
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PaCKpBIBaTB CMBICJI U3Yy4a€MBIX MMOHATHH U IIPUMCHATD OTU
IMOHATHA IIPpU

OIMCaHWH CBOWCTB BEIIECTB U UX MPEBPAICHHI C
WCTOJIH30BAHNUEM OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu30BaTh (OMHUCHIBATE)C ONOPOU HA NIAH, CXEMY,

KpPamKyo 3anucs
COCTaB BO3lyXa, (PM3MYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPOAA, CIIOCOOBI €r0 MOIy4eHUs], IPUMEHEHHE U
3HA4YCHUE B MPUPOJIC M KU3HH YETIOBEKA.

Cpasnusamsv peakyuu 20peHusi U MEONEHHO20 OKUCIEHUS C
npeBapUTEILHBIM 00CYKICHUEM ITapaMETPOB CPAaBHCHHSI.

CobupaTh npudOpPHI AJIs NOTYUEHHS KUCIOpOa (BBITECHEHUEM
BOJIbI M BO3/1YyXa).

Pacrnio3HaBaTh ONBITHBIM ITyTEM KHUCIIOPO/I IO KOHTPOJIEM

ne/iarora.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY JUISI COCTABJICHUS
(dbopMyI1 BeleCcTB, MOJICKYJISIPHBIX YPABHEHUH XUMHUECKUX
pEaKLUii C y4aCTUEM KHCIOPOIa.

OOBACHATH CYIIHOCTb 9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX
C 3arpsi3HEHHEM BO3/TyXa.

CnenoBatb npaBuiiaM 0e30MacHoil paboThI B J1aOOpaTOpUH MpU
WCTIOJIb30BaHIN XMMUYECKOH MTOCYIBI M 000PYIOBAHUS IO/
KOHTpPOJIEM TIeJIarora, a Takxe MpaBuiaM oOpaIleHus ¢
TOPIOYMMH BEUIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUYECKHE

OKCIIEPUMEHTHI,

IPOBOJIUTH HAOIIOAE€HUS, JIeNIaTh BHIBOJIBI 110 pE3yJIbTaTaM
HKCIEPUMEHTA IO PyKOBOJICTBOM TI€/Iarora.

Y4acTBOBaTh B COBMECTHOM padoTe B rpymIie.

Hcnonp30BaTh pH BHITIOJTHEHNWH YI€OHBIX 3aJJaHUN U B
nporecce
HCCIIEIOBATEILCKON ICATENBHOCTH HAYIHO-TIOYIISIPHYIO

JIUTEpATypy

XUMHYECKOT'O COACPIKAHMA, CIIPABOYHBIC MaTCPpUaJIbl, PpECYPCHI



Buviuucnenusn

— MOJIEKYJISIPHOIM MacChl KMCIOpOJa U 030Ha
Ha OCHOBAaHHMH aTOMHOH MAaCChl XUMHYCCKOI'O

JJICMCHTAa
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WNuTepuera noapykoBOACTBOM Iearora.

BricTpanBats pa3BEpHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha HH(GOPMAIIKIO U3 YIeOHHKA U CIIPABOUHBIX
MaTepHaJIOB C OIOPOH Ha IUIaH, [PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIN MMOHSATUHHBIN armnapaTr Kypca XuMHUH



Tema 4. Bogopon.
ITousiTHe 0 KUCJIOTAX U

coJIAX
(5 )

Bonopoa — 351eMeHT U IpOCTOE BELIECTBO.
Haxoxpaenwue B npupoae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aUMOJICUCTBUS C HEMETAUIAMHU M OKCHIaMH
METAJIJIOB), IPUMEHEHUE, CNOCOObl NONYYeHUs.
[ToHsATHE O KHCIIOTAX U COJIAX.
JleMoHCTpaL U

[Tonyuenue, cobupanue u pacrio3HaBaHUE
Bojiopoja. ['openue Bogoposa.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTopHble U MpaKTH4YeCKHEe PA0OTHI

Jlabopamopmwiil onvim:
BzaumopeiicTBie KUCIOT ¢ METaJlIIaMH.

Ilpaxmuyeckas paboma:

Ne 5. Tlony4yenue Bogopo/ia, U3y4eHHe ero CBOMCTB.

Buotuucnenus

— MOJIEKYJISIPHON Macchl BEllecTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
MIOHATHS TP OITMCAHUN CBOWCTB BEIIECTB U MX
MPEBpAICHU.

XapakTepu3oBaTh (ONMUCHIBaTh) GU3NUECKHE U XUMUYECKUE
CBOICTBa BOJOPO/Ia, CIOCOOBI €T0 MOJIy4YeHHUs, IPUMEHEHHUE C
OTIOPO# Ha IJIaH, KPATKYIO 3aIHCh,
cXemy.

CobupaTh pudOp ISt MOIYYEHUS BOJAOPOA C UCTIOIB30BAHUEM
BU3YaJIbHON ONIOPBI

Hcrionp30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS
(hopMyI1 BelecTB, MOJICKYISPHBIX YPAaBHEHUH XUMHUYECKHUX
peaKuuii C yyacTUEM BOAOPOJA C ONIOPOM HA AIITOPUTM.

CrnenoBath mpaBuiIaM 0€30MacHON PadOTHI B TaOOPAaTOPHH MTPH
UCIOJIb30BaHUU XUMHUECKOH TOCYIbI U 000PYAOBAHUS O]
KOHTPOJIEM Ie/Iarora., a TakXke MpaBuiaM oOpaieHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY

[1naHupoBaTh U OCYILIECTBIATH Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOTIOACHNS, JIENIaTh BHIBOJIBI O
pe3yibTaTaM SKCIEPUMEHTA MO PYKOBOJICTBOM II€/1arora ¢

00CY)XJIeHHeM IuIaHa PaboThl, C UCIIOJIb30BAaHUEM KIIUIIIE.
VYyacTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.

HHaHI/IPOBaTB " OCYIICCTBJIATH HA MMPAKTUKE XUMHWYCCKHUC
OKCIICPUMECHTEI, IPOBOANTH H&6J’IIOI[€HI/I$I, J¢€JIaTh BBIBOAbBI ITO

€3yJbTaTaM dKCIIEPUMEHTA.
JacTBOBAaTh B COBMECTHOM paboOTe B IpyIIIIe



Tema 5.
KoanuecTBeHHBIE
OTHOLIICHUSA B

XUMHH
(4 1)

KosmmuectBo BemectBa. Moiib. MossipHas macca.
3aKoH

ABorajipo. MosspHbIii 006éM Ta30B. Pacuérel mo
XUMUYECKUM YPABHEHHSIM.

JdemoHcTpauus
OO6pa31ibl BEHIeCTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BbEMa, KOJIMYECTBA BEIECTBA I'a3a I10 €ro
M3BECTHOMY KOJIMUECTBY BEIIECTBA UITU
00BEMY;

— 00BEMOB ra3oB 10 YPAaBHEHUIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHEBIX OTHOIIIEHHH ra30B
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PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHI U IPUMEHSITh 3TH
MOHSTHS, a TAKKE U3yUYEHHBIE 3aKOHBI U TEOPUU IJIs
peleHus pacy€THBIX 3a7a4y ¢ MOMOIIBIO Me/1arora.

Bbraucnste MOJISIPHYIO Maccy BEUIECTB; KOJIUYECTBO
BelecTBa, 00bEM Ta3a, Maccy BEIIECTBA C OMOPOH Ha
obpasetr, Ha HOPMYJIBI;

IIpoBOaUTE pacy€ThI 10 YPABHEHUAM XUMHUYECKUX PEAKIUM C

OIopoii Ha
oOpa3zerr, aropuT™ y4eOHbBIX JEHCTBUI: KOTUYECTBa, 00bEMA,
Macchl BEIIECTBA O U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce
pEareHTOB WM MPOIYKTOB PEAKITUH.

BricTpauBath pa3BEpHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOH Ha WH- (HOPMAIIHIO U3 yICOHUKA U CIIPABOYHBIX
MaTepHaloB, TPAMOTHO HCIIOJIb30BaTh M3yUEHHBINM MOHATUHHBIH
anmapar Kypca XUMHUH € TOMOIIBIO TIe1arora.



Tema 6. Bonaa.
PacTBOpbI.

IHousitue 00
OCHOBaHMAX (54)

Boz[a, €€ COCTaB, CTPOCHHUE, MOJICKYIJIBI. dusndeckue PaCKpBIBaTB CMBICJI U3YYAaCMBIX MMOHATUH U IIPHUMEHATH OTU

CBOMCTBaBOJIEI. Ananuz u cunmes — memoowi

U3Y4eHus COcmaea 800bl.
XUMHYECKHE CBOMCTBA BOAEI

(paznosxeHue, peakiuu ¢ HaTpUEM, OKCHIOM

KaJIbLIMs, OKcuaoM cepsl [V .
CocraB ocHoBanuii. [lonsiTue 06 HHAMKATOpPAX.

Booa kax pacmeopumeins. PacTBOpBHL.
Pacmeopumocms eewgecma g 6ooe.
Hacwviwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BELIIECTBa B pacTBOpE.

Ponv pacmeopos 6 npupooe u 6 scuznu uenosexa.

Kpyzoeopom 600w 6 npupoode. 3arps3HeHne
npupoaHbIX Boa. OxpaHa

¥ OYUCTKA MPUPOTHBIX BOJ.

JleMoOHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOIBL;
B3auMo/ieiicTBre Bo bl ¢ MeTayutamu (Na, Ca)

(BO3MOYKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB).

PacTBopeHnue BemecTB ¢ pa3andHoil
pPacTBOPUMOCTHIO.

UccnenoBanue pacCTBOPOB KUCIIOT U IIETOYEH
C IOMOUIBIO UHANKATOPOB.

JlabopaTopHble M NpaKTHYeCKHEe PadOThI
IIpakxmuueckas paboma:

Ne 6. IlpuroroBienue pacTBOpPOB ¢
onpeaesEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BELIECTBA.

Buotuucnenus

— C UCIOJIb30BaHNEM MOHATHUS «MaccoBas A0
BEILIECTBA BPACTBOPE»
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TIOHATHUA ITPHU OITMCAHHU U CBOMCTB BCIICCTB U UX
IPEBPALLECHUH C TOMOLIBIO [T€Aarora.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIBI,
e€ poJIb KaKk paCTBOPUTEIISl B IPUPOAHBIX IPOLIEccax ¢ OIOPOH
Ha IIJIaH U CXeMy.

CocTaBisTh YpPaBHCHUSA XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM BOIbI
C OIIOPOM HacCXeMy.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBS3aHHBIX C
3arpA3HCHUEM IPUPOJHBIX BO/, CIIOCOOBI OYMCTKHU BOABI OT
IpUMecei, Mephl 110 OXpaHe BOJ OT 3arpsi3HeHUs 10cIIe
HpEeABAPUTEIBLHOI0 CTPYKTYPUPOBAaHUS MaTepHaia.

HJIaHI/IpOBaTI) 1 OCYIICCTBJIATH HA IPAKTUKEC XUMHNYCCKHC
9KCHEPUMEHTBI, IPOBOANUTH HAOIIIOICHUS], AeTIaTh Bbl-

BOJIBI 110 pe3yJIbTaTaM 3KCIEPHUMEHTA I10J] KOHTPOJIEM I1€arora,
CHCIIOJIb30BAaHUEM KJIMILIE.

CnenoBath npaBuiiaM 0€30MacHON paboOThI B 1aOOpaTOPHH IIPU
UCIIOJIb30BaHUHM XUMUYECKOM MOCy Il U 000PYAOBaHUS 1O
KOHTPOJIEM I€/1arora.

ITpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM ITOHATHUS «MaccoBast
JI0J1s1 BELIECTBA BPACTBOPE» C ONOPON Ha (YOPMYJIBL.

Vcnonb30BaTh IpyU BHINOJHEHUH YUEOHBIX 3aJJaHUI U B Ipoliecce
HCCIIEIOBATENbCKOM AESITETbHOCTH HayUYHO-TIONYJISIPHYIO
JUTEPATYPy XMMHUECKOTIO CONEP>KAHUS, CIIPAaBOYHBIE
Marepuaisl, pecypcbl IHTepHEeTa o pykoBOJACTBOM
nearora.

BricTpanBath pa3BEpPHYTHIE NTUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit HauH(pOPMAIUIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmnapaT Kypca
XAMUH [OCJIE IPENBAPUTEIIBHOIO CTPYKTYPUPOBAHUSA
MaTtepuaia



Tema 7. OcHOBHBIE
KJIACChI

HECOPraHu4e€CKHUuX

coeIMHEeHU
(11 9)

Knaccudukanus HeopraHn4eckux coeIMHEeHUH.
Oxkcuppl: coctaB, kiaccupukanus (OCHOBHBIE,
KHUCJIOTHBIE, aMgomepHble, Heconeobpazyouue Ha
npumepe oxcuda yenepooall u okcuoa azoma I,
HOMEHKJIaTypa. [lonyuenue OKCUA0B
(B3amMoOIeHiCTBHE C BOJOM, KUCIIOTAMH,
IeJI0YaMHu).

OcHoBaHus: cOCTaB, Ki1accupuxaims

(1Ieno4u ¥ HepaCTBOPUMBIE

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, knaccuduxaiiysi, HOMEHKIATYpa,
bu3nYecKue n XUMUYECKHE CBOMCTBRA
(B3auMo/1efiCTBHE C OCHOBHBIMU

OKCHJIaMU COJISIMU HA MPUMEPE COJISTHOW M CEPHOM
KHCJIOT),

cnocobwvl noayuenus. P akTHBHOCTA METaJLIOB.
Conu (cpeaHue): HOMEHKIIATypa, cnocoowbl
noJy4eHus,

B3aUMO/ICHCTBUE COJIEH C METAJIJIaMU, KUCIIOTaMH,
1IEI0YAMH U COJISIMU.

['eneTnueckas CBA3b MEXY KjaccaMu
HEOPTaHUYECKHUX

coenuHeHuil. ['enernueckue pspl. [lonsTue 06
aM(}OTEepHBIX THAPOKCHIAX HA IPUMEPE IUHKA U
amOMUHUSL. XMMHAYECKHE CBOMCTBA -
B3aMMO/ICHCTBUE C KUCITOTaMU U MIEJTOYaMHU.
Pa3noxenue npu HarpeBaHUU.

JleMoHCTpanun

O0pa3ibl HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB. B3auMoencTere pacTBopa CepHOi
KUCToThI ¢ okcuaom Meau(Il).

Peaknus HeUTpan3anuu.

BrITecHeHne 0IHOTO MeTajuIa APYTUM U3 pacTBOpa
COJIN.

w
=

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHM
110 MIA0JIOHY.

CocraBiieHHE CXeM CTPOCHHs OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN HAOCHOBE OIIPEICIICHUS.
CocraBnenue popMyI1 OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIMHEHUH U Ha3bIBAHME MX 110 MEXKIYHAPOJHOM U TPUBUAIBHOU

HOMCHKIJIaTyp€ C HCII0JIb30BaAHUEM
OIIpCACIICHUA U Ta6J'II/IHBI PaCTBOPUMOCTH.

KnaccudunupoBanue n3y4aeMbIX BEIIECTB MO COCTaBY U
ceoticmeam ¢ OTIOPON HaOMPeIeTICHHsI, CXEMbI U TaOJIUIly
PacTBOPUMOCTH.

CocraBiienue TaOIUIbI TEHETUYECKUX PSAIOB U CXEMBbI
«"eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUI M0/ PyKOBOACTBOM IE€AArora.
[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB M3YUYEHHBIX KJIACCOB, TPYII BEUIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUCM CXCMbI
«['eneTnyeckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB

HEOPraHUYECKUX
COEIMHEHUI» MTOJ] PYKOBOACTBOM I€/1arora.

CocraBiieHre MOJEKYISPHBIX YPaBHEHUN pPEeaKIHid,
WUTIOCTPUPYIOIIMX XUMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB U
€nocobvl noyvenus BEeCTB U3yYeHHbIX KIacCoB, IPYIIIL, a
TaK)K€ MOJTBEPKIAIOUINX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY
HUMH, C OOPOH Ha BepOAIbHYIO CXEMY B KaUeCTBE 3pUTEIbHOMN
OIIOPBI.

CocraBiieHHnEe MOJIEKYJIIPHBIX YPaBHEHHUH pEaKUi 10 CXeEMaM ¢
IIpeIBAPUTENbHBIM 00CYX/I€HHEM BbIOOpa pearupyronmx
BEIIECTB.

Bbluncnenne 1o ypaBHEHMSM XUMHUYECKHMX  peakUui
KoJn4yecTBa, 00bEMaA, Macchl BEHIECTBA IO KOJUYECTBY,
00BbEMY, Macce peareHTOB WM MPOJYKTOB PEAKIHMU TI0
AJITOPUTMY.

IInanupoBaHMe U OCYLIECTBICHUE HA TPAKTUKE XUMUUECKOTO
AKCIIEPUMEHTA MHAOIIOACHUS 1101 PYKOBOACTBOM YUUTEIS.



JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopnvie onvimui:

Bs3auMozaeiicTBre KHUCIOT C

Merauiamu. [lonydenue

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmopeiicTBre HepaCTBOPUMBIX OCHOBAaHUM C
kuciotamu. Paznoxenune runpoxcuaa meau(1l)

MIpU HarpeBaHUH.

Ilpakmuueckas paboma:

Ne 7. Pemienue sxkcriepuMeHTaNIbHBIX 33]1a4 10 TEME

«OCHOBHBIE KJ1aCChI HCOPTaHUYCCKHUX COCJIMHECHUI.

Buviuucnenusn
— [0 YPAaBHEHHSIM XUMHUYECKUX PEaAKIUI

®opMmyIrpoBaHUE BHIBOAOB MO Pe3yJbTaTaM dKCIIEPUMEHTA C
MCIOJIb30BaHHUEM OTIOPHBIX CJIOB.

DopMyIMpPOBAaHUE C IOMOMLIBIO M€1arora U BbIMOJIHEHUE TIPABUI
6e3omacHoil paboThl Bi1abopaTOpUu MpU UCIIOIH30BAHUU
XUMUYECKOH MOCYAbI 1 000pyIOBaHUSI.

Vcrionb30BaHue MU BHITOJTHEHUN YIEOHBIX 3aJaHH U B
mporecce

UCCJIEI0BATEIBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHOM
JUTEPATypbl XUMUUECKOTO COJIEPKaHuUs, CIIPABOYHbIE MaTEPUAIbL,
pecypcel HTEpHETA, OCYyIIeCTBIEHHE BEIOOPATIO ] PYKOBOICTBOM
nejarora.

BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB

C oropoi Ha uH(pOpMaIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepuaioB, TPaMOTHOE UCII0JIb30BAHUE U3YUEHHOTO
MOHATUIHOTO anmnapaTa Kypca XUMHUU C UCTIOIb30BAaHUEM

IUIaHA, OTIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucreMa XMuMHYECKHX
jemenToB /. . MeHaeneeBa.

CTpoeHne aTOMOB. XUMHYecKasl CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE

peaxuuu (15 u)
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Tema 8.
I[Mepuoguyeckuii 3aK0H
ullepuoanueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

J. 1. Menaese-eBa.
Crpoenunearoma (7 1)

HCpBBIe IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX
3JICMCHTOB.

ITonsarue o rpymmnax CXOAHBIX 3JICMCHTOB

(1menovyHbIC U
HIeJIOYHO3EMETbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
rasbl).

Dnemenmul, Komopuwle

obpasyrom amgomephovie

OKCUObBL U 2UOPOKCUOBI.

[lepunonnueckuii 3akoH u [lepuoau-ueckas cucrema
xumMuueckux asemenToB 1. . Meneneena.
Ilepuoapl, rpynnbl, nOoArpynIbsl. PU3HYECKUN
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MepHo/ia U TPYIIIBL.

Crpoenue atomoB. CocTaB aTOMHBIX sAJIEP.
H3omonel.

OnekTpoHbl. CTpoeHHE NIEKTPOHHBIX 000JI04eK
aTOMOB TIepBbIX 20 XUMUYECKUX IIEMEHTOB
Ileproanueckoi CuCTEMbI

J. . Menneneena.

XapakTepruCcTHKa XUMHUYECKOTO AJIEMEHTA I10 €ro
nonoxxeHuto BIlepuoauueckoii cucreme /1. 1.
Menneneesa.

3axkonomepHocmu usmeHenUs C80UCm8
9NEeMEHMO8 MANbIX NEPUOOOE U 2NAGHBIX
HOO2PYNN 8 3A8UCUMOCTU O AMOMHO20
(nops0x06020) HoMepa.

3uauenue Ilepuoouueckoeo 3akoHa u
Tlepuoouueckotl cucmembl XUMUYECKUX DJIEMEHNO8
0711 pa36UMUsL HAYKU U NPAKMUKLL.

. U. Menoenees — yuénulil, nedazoe u epaxcoaHuH.

JleMoHCTpanun
Koporkonepuoanas "
JUIMHHOIIEPUOUIHAS bopmbl
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PaCKpBIBaTB CMBICII IEPUOANYCCKOI'O 3aKOHA IO PYKOBOACTBOM
rneaarora.

ITonnmars cymecTBOBaHUE NEPUOJUIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJINYyCOB
aTOMOB U 3JICKTPOOTPULIATEILHOCTH) U UX COEIMHEHUH OT
IIOJIOYKEHHUS B IIEPUOJUYECKON CUCTEME U CTPOCHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TabJIuLL.

YcraHaBIMBaTh CBA3b MEXKY I10JI0KEHUEM JJIEMEHTA B
HEpUOIUYECKOM CUCTEME U CTPOEHHEM €ro aToMa (COCTaB U
3apsj siipa, 001ee YUCIIO JIEKTPOHOB U
pacrpenienieHue Ux 1o IEKTPOHHBIM CIIOSIM) TI0 00pas3Iry.

ITporno3upoBaTh XapakTep U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX
COEIMHEHMH norpymnmam u rnepuoaam [lepuoanueckoit
CUCTEMBI C IIOMOIIBIO IIEAarora.

XapakTepru3oBaTh XUMUYECKHUE DJIEMEHTHI IIEPBBIX TPEX
NIEPUOOB, KK, KATIbLHS 10 UX ITOJIO0KEHHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneena.

CnenoBatk npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCII0JIb30BAaHNU XUMUUECKOHN TIOCYIbl U 000PYAOBAHHUS 1101
KOHTpPOJIEM IIeJarora.

BeicTpanBath pa3BEpHYThIE IMCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HaMH(OPMALUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BaTh U3yUYEHHBIN MOHATUMHBIN anmapar Kypca
XUMHHU 10CJIE CTPYKTYPUPOBaHUS MaTepuaila ¢
HCIIOJIb30BAHUEM KIIMIIIE.

Hcnonp30BaTh NpH BHITOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHHUKa Iociie CTPYKTYpUpPOBaHUs MaTepuraa, ClipaBOYHbIE
Mmatepuaisl (Ilepuoanueckyro
cucteMy xuMuueckux semeHToB Jl. 1. Menneneena, Tabnuiry
pPacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
NEKTPOXUMHUYECKUHN PsiJl HAPSXKEHUI METaIOB).

Hcnonp30BaTh Npy BHIOIHEHUH YU€OHBIX 33JaHUN U B Ipoliecce
HCCIIEA0BATENIBCKOM EATEIbHOCTH HAyYHO-TIOIYJISIPHYIO



[lepuoanueckoit cUCTEMbl XUMHUYECKHX JIUTEepaTypy

anementoB 1. . Menneneena. XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYpPChI
OznakomnieHne ¢  oOpa3mamMu  MeTalioB ¥ VIHTepHeTa moJpyKOBOACTBOM IeAarora

HEMETAJIJIOB.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI
Jlabopamopnuwiti onvim:

B3aumopeiictBue = ruApokcuaa  UUMHKA  C
pPacTBOpaMH KHUCJIOT U IIEJIOYEN
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Tema 9.
XumMudeckasi CBA3b.

OKHCIUTEIbHO-

BOCCTAHOBHTEJIbHBIEC
eaKI MU

(8 )

9 KJIACC

Qﬂekmpoompuuameﬂbyocmb aTOMOB
XMMHYECKHX 3JIEMEHTOB. XUMUYECKasI CBSI3b
(I/IOHHaSI, KOBAJICHTHAs IOJIAAPHAA U KOBAJICHTHAA

HETOJISIpHAS ).
CreneHb OKUCIICHHUS.

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIIH
(OBP). IIpouecchl OKMCIIEHUST U BOCCTAHOBJICHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.

JemMoHCcTpauMu
OKHCIIMTEJILHO-BOCCTAHOBHUTEIIbHBIE
PEaKIMK: TOPCHHE, PEAKITUU PA3I0KEHNUS,
COCINHCHUA

(2 u B Hepemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEeMs)

PaCKpLIBaTB CMBICJI U3YYACMBIX MMOHSATHH moa pyKoBOACTBOM
neaarora. OnpeaensTs BUJ XUMUYECKON CBSA3H B COCIMHEHUU C
HCII0JIb30BAHNUEM CXEM.

OHpCIIGHSITB CTCIICHb OKHMCJIICHUA XUMHUYCCKOI'O JIEMCHTA 110
(bopmyIie erocoeIMHEHUS C UCIIOIB30BAHNEM AJITOPUTMA.

Onpenensars 31eMeHT (BEIIeCTBO) — OKUCIUTENb U JIEMEHT
(Be1ecTBO) —BOCCTAaHOBUTEII.

OOBACHATDH CYITHOCTH MPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHUS.

CocCTaBIATh MEKTPOHHBIN OamaHC ¢ yu€ToM Ymciia
OTJIAaHHBIX U MPUHATHIX AIEKTPOHOB.

CocTaBiATh ypaBHEHUE OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHOMN peaKIMU M0 aITOPUTMY pa3dbopa
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHON PEAKIINU.

Hcnonb30BaTh NpyY BHIMOJIHEHUH YU4E€OHBIX 3a1aHUN TEKCTHI

yueOHUKa MOCIIe CTPYKTYPUPOBAHUS MaTepuana, ClipaBOYHbIe
MaTepuaibl (IePUOTUIECKYIO

CUCTeMY XUMHYECKUX 3eMeHTOB J[. 1. Menaeneena, Tabiuiry
pPacTBOPUMOCTH KHCIIOT, OCHOBaHUHN U COJIeH B BOJIE,
AIEKTPOXUMUYECKUH PSJ HAPSKEHUH METAJIIIOB).

IIpuMmepHbIE TEMBI,
pacKpbIBaoLIye
JAHHBINA pa3aena

NporpamMmsel,
U KOJIMYEeCTBO YaCOB,
OTBOAUMOEHA X
H3y4YeHue

OcHOBHOE
cojiep:KaHue

OcHOBHBIE BUIBI
JesITeIbHOCTH
00yvyarImuxcsi

Pa3znen 1. BemecTBo U XUMHUYECKHE

peaxkmuu (17 )
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IloBTOpEHUE M
yriyoJenue 3HAHU
OCHOBHBIX pa3/1eJioB

Kypca 8 kiacca
(59)

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema

XuMHYeCKHX 3aemMeHToB /1. 1. MeHaeneena.

CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX

MEPUOJIOB, KaJIUsl, KaJbLUS U UX

COCIMHEHUI B COOTBETCTBHH C ITOJIOKCHHUEM

3JIEMEHTOB BIIEPHOJIMYECKON CUCTEME U

CTPOEHUEM UX aTOMOB.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX

BELIECTB (MEXAyHa-pOAHAS U TPUBHUAIIbHAS).

XHUMHYECKHE CBOMCTRA

BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaMm

HEOPraHWYECKUX COSAMHEHUM, X TEHETUYECKas CBSI3b

HEOPTraHWYECKUX BEIIECTB.

CTpoeHue BelecTBa: BUJIbl XUMUYECKOHN CBSI3U U TUIIBI

KPUCTAJUTMYECKUX PEHIETOK. 3a8UCUMOCHb CEOLUICME

sewyecmea om ux CmpoeHusl.

JleMoOHCTpaLun

1. Mozenu KpUCTAIIIMYECKUX PELIETOK
HEOPTraHWYECKUX BEIIECTB.

2. KopoTtkonepuoanas u

JUTMHHONIIEpUOAHAas (hOPMBI

[lepnonnueckoi CUCTEMBI XUMUYECKUX

anemenToB /I. 1. Menaeneera

XapakTepru3oBaTh XMMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBIHUS MO0 UX MOJIOKEHUIO B
[Tepuonuueckoit cucreme . 1. MenaeneeBa conopoii Ha
AITOPUTM.

KrnaccudunupoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOH HA CXEMY, TaOJIHIly
PacTBOPUMOCTH.

OnuceiBaTh 00ITME XUMHUIECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEPKIAaTh CBOMCTBA
puMepaM MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakimii c Oopoi Ha CXEMY.

Onpenensarb B XUMAYECKON CBS3U U THIT
KPUCTAJUIMYECKOM pelIETKY BELIECTBA C ONOPOU Ha
CXEMYy.

[Iporuo3upoBath CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUSI MOCIIE IPEABAPUTEIHLHOTO pa3zdopa.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX
MaTepHalioB, TPAMOTHO
HCMOJIb30BATh N3YYCHHBIN MOHATUIHBIN anmapaT Kypca

XUMUHU.

Hcrnonb30Bath MpH BHIMOJHEHUN YU€OHBIX 3a/IaHUM U B

rpouecce
HCCIIE0BATENIbCKOM IeATeTbHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEPATYPy XUMUUYECKOTO COACPKAHUS, CIPAaBOYHbIE

Matepuaisl, pecypcsl UHTEpHETA
101 PYKOBOJICTBOM II€Jlarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxumii (4 4)

Knaccugukanus XaMUYeCKUX peakiui 1o
Pa3IMYHBIM MPU3HAKAM (I10 YKCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, /10

menioeomy 3¢ghexmy, no usMeHenuro cmenemnetl
OKUCIEHUAXUMUYLECKUX INEMEHMO8, N0
0bpamumocmu, no y4acmuio Kamaiuzamopa).
IK30- U IHOOMepMuyecKue peakyuu,
mepmoxumuieckue ypasnerus. Ilonamue o ckopocmu
xumuueckou peakyuu. [lonamue o 20M0O2eHHbIX U
eemepozenuvix peaxyusx. [lowsmue 06 oopamumuvix
u Heobpamumwvlx xumudeckux peaxyusx. Ilonamue
0 xXumuueckompasrosecuu. Paxmopwl, srusiiouue
HA CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCEeHUe
XUMUYECKO20 PABHOBECUSL.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIUN
(3JIEKTPOHHBII OAJIAHC OKUCITUTEILHO-
BOCCTAHOBUTEJIbHON PEAKIINH).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOHN pEaKLUU OT

Pa3IUYHbBIX (AaKTOPOB.

2. BozneicTBue karanu3aropa Ha CKOPOCTh
XUMUYECKON PEAKIUU.

3. [IpuMeprl HEOOPATUMBIX U OOPATUMBIX PEAKIIUM.

4. CMeIIeHNEe paBHOBECUSI XUMUYECKON PEAKIUH.

Buiuucnenus
— KOJINYECTBA BEIIECTBA, 00bEMA U MACChI peareHTOB
WM ITPOJIYKTOB MO YPABHEHUSIM XUMHUECKUX PEaKINi

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
HNOHSATUS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIpEBpaLICHUM.

KrnaccudunupoBaTs XuMUYeCKUE peakUy M0 Pa3InIHbIM

MIPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkIuu
OT PA3IMYHBIX (PAKTOPOB TOJT PYKOBOJICTBOM YUHTEIIS.

[Iporuo3upoBark BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX
MpEeBpAIICHUI BPa3IUYHBIX YCIOBUSAX TOCIIE
peBapUTeNbHOI pabOTHI.

Onpenensatb OKUCIUTETb U

BoccTtaHoBuTenb B OBP. CocraBnsath

AJIEKTPOHHBIN OaJIaHC PEaKIIHH.

[1pou3BOAUTE BBIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSM 110

AITOPUTMY.

BricTpanBath pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi HauH(POPMAITHIO U3 yI4eOHUKA U CIIPABOYHBIX
MaTepHaJIOB, IPAMOTHO
HCMOJIb30BATh U3YUYEHHBIN MOHATUINHBIN ammapar Kypca
XUMUU TOCJIE IPEBAPUTEIBHOTO CTPYKTYPUPOBAHUS

Marepuana.
Hcronp30BatTh MpH BHIOJTHEHUN YY€OHBIX 3aJaHUN U B
nporecce

HCCIIeI0BATEIbCKOMN €A TEILHOCTH HAaYyYHO-TIOMTYJIAPHYIO
JIATCPATYPY XUMHUYCCKOI'0 COACPKaHMs, CIIPABOYHBIC
MaTepHraJibl, pECypPChl I/IHTepHeTa IMOCJIC KOHCYJIbTAIlUU C
ncaarorom.
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Tema 2.
DJIeKTPOJIMTHYECKAS
JUCCOLMAIUSA.
XuMH4YecKue peakunu
B pacTBoOpax

(8w

Teopust  ANEKTPOJUTUYECKOHM  THCCOLMALINH.
ONEKTPONUTBl U HEdJIEKTPONUTHL. KaTuoHbI,
aQHUOHBI. MexaHuzm Ouccoyuayuu eeujecms c
PA3UYHBIMU  BUOAMU — XUMUYECKOU  C6s3U.
Cmenensv Ouccoyuayuu. CuibHble U cialble
AJIEKTPOJIUTHI.

Peakuuu nonnoro oOMeHa, yclIoBUS UX
nporekanus. IoHHbIE ypaBHEHMs peaKuil.
XUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM 1
COJIeH B CBETE IPE/ICTABICHHM 00
3IEKTPONUTHYECKON nuccounannu. Cpena
pactBopa. [loHsaTHE 0 TUAPOIIU3E CONIEH.
KauecTBeHHbIE peakliui Ha KATHOHBI

Y aHUOHBI : XJIOPUA-, OpOMUI, HO3U-, CyIbpat-,
KapOoHarT-,

cukaT-pocdar- aHHOHBI, THIPOKCH I-UOHBI
KaTHOHBI aMMOHWUS1, MAarHUs1, KAJIbLINS, aTFOMUHMS,
)Kenesa 2+, 3+, IMHKa,

MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX..

JleMoHCTpanuu

OneKTpuyeckas MpoBOJUMOCTb PACTBOPOB
BELIECTB; IBUKEHUE NOHOB B DJIEKTPUYECKOM IIOJIE.
OnBITHI, HIUTFOCTPUPYIOLIUE NPU3HAKH
IPOTEKaHUs PeaKkLuii HOHHOTO OOMEHa.

OMBITHI 110 OTIPEICIICHUIO CPEIbI B pACTBOPAaX COJICH

(xJopuaaHaTpus, KapOOHaTa HATPHs, XJOPUAA
[IMHKA).

JlabopaTopHble n

NpaKkTHYecKue padoThl

JlabopamopHnulii onvim:

Ne8Peakmuu noHHOrO0 0OMEHa B pacTBOpax
3NIEeKTPONUTOB: cynbdarta meau(1l)

U 1E10YM, KapOOHAaTa HATPUS U COISIHON KUCIIOTHI,
peaxkuus

PackpbIBaTh CMBICI HU3y4aeMbIX OHATHUI, @ TAKXKE CMBICI
TEOPHH NIEKTPOITUTUIECKON TUCCOLMALIUN C OTIOPOU Ha

CXEMBI.
OOBSACHATH TPUUUHBI AIEKTPOIPOBOJI-
HOCTH BOJIHBIX PACTBOPOB C IIOMOILIBIO I1€1arora.

CocTaBnsTh ypaBHEHHS AUCCOLMALUMK KUCIIOT, IEJI0Yel 1
COJICH, MOJTHBIC U COKPAIIEHHBIC NOHHBIC YPaBHEHUS
XMMHYECKUX PEaKIUii HOHHOTO
oOMeHa.

[TnaHupOBaTh M OCYIECTBIATH HAa MPAKTHUKE XMMUYECKHE
OKCIICPUMCHTBI, IIPOBOAUTH Ha6JIIOI[€HI/I$I, JCJIaTh BBIBO/bI
TI0 pe3yabTaTaM 3KCIIEPUMEHTA IOCIIE TIPEIBAPUTEIBHOM
paboTHI.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH TIPU
UCTIOJIb30BaHUH XUMHUYECKOU TIOCY/IBI M 000PYIOBaHUS
10/ KOHTPOJIEM ITe/arora.

[Tpon3BOANTH BEIYMCIICHUS 10 XUMHUUECKHM YPaBHEHHUSIM.

BeicTpauBathk pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI ¢ ONOPOIl HauH(pOpMAaLUIO U3 yueOHNKA U
CIIPpaBOYHBIX MaTCpHUaJIOB, ' PAMOTHO
MICTIONIb30BATh M3YUCHHBIH OHSATUHHBIN anmapar Kypca
XHUMMWH TIOCJIE IPEABAPUTEIBHOIO CTPYKTYPUPOBAHUS
Marepuana.

Hcronp30BaTh MpH BHIOJTHEHUN YY€OHBIX 3aJaHUN U B

nporecce
MICCIIEZIOBATEIbCKOM JEITEIbHOCTH HAyIHO-TIONYIISIPHYTO
JIATEPATYPY XUMHUECKOTO COAEPKAHUSA, CIIPABOYHBIE
Martepualsl, pecypcsl HTepHeTamocae KOHCYIbTAIH C
MeIaroroM.
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HEUTpAIU3alUA MEXIY TUAPOKCUIOM KAJIUS U COJITHOM
KHUCJIOTOM.

No9. KauecTBeHHbIE peaKIMy Ha HOHBI B PaCTBOPE.
Ipaxmuyeckas paboma:

Ne 1. Pemienue skcriepuMeHTANIbHBIX 3314 [0 TEME.

Buiuucnenua
— [0 YPaBHEHHSIM XUMHUYECKHUX PEaKIUit

Pasnea 2. HemeTanibl 4 UX COeAMHEHUS
4 u)
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Tema 3. O0was
XapaKTepHUCTHKA
XMMHYECKHX )JIEMEHTOB

VIIA-rpynnbl.
I'anorenn:

(4 1)

OO0m1as XxapaKTepucTHKa rajJoreHoOB.
Oco0eHHOCTH CTPOCHUSI AaTOMOB 3THUX

3JIEMEHTOB, XapaKTEPHbIE /ISl HUX CTEIICHHU
okucienus. CtpoeHue u (pu3nUecKrue CBOMCTBA
MPOCTHIX

BEIIIECTB — T'aJIOreHOB. X MMHYCSCKHUE CBOMCTBA Ha
npuMepe Xxjaopa(B3auMOJICHCTBUE C METAIIAMU,
HEeMeTaJuIaMH (BOJOPOJOM U KHUCIOPOIOM),
wenouamu). Xiopooaopona. CoyistHass KUCIIOTa,
XUMHUYECKHUE CBOWCTBA, NO.1yYeHUe, TPUMEHEHUE.
KauectBennbie

peaKIMu Ha raJoreHu I-uoHbL. eticmsue xnopa u
XJ10P0B000OPOOA HA OpeaHu3M yenoseka. BaxxkHeuime
XJIOPHUBI U UX HAXOXKJICHHUE B IPUPOJIC.
JdeMoHcTpannn

Buneomarepuaibl: raJloreHbl U UX

coenuHeHU. OOpasIbl XJIOPUIOB.
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmuwiii onvim:

Pacno3znaBanue XJ0pua-HOHOB.

Ilpaxmuuyeckas paboma:

Ne 2. Tlony4yeHue CONSTHON KUCIIOTHI, H3y4eHUE e€
CBOMCTB.

Bvtuucnenusn

110 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
HEMETAJUIOB U UX COCAMHEHUH B IIPeielaX MaJIbIX IIEPUOOB
¥ TIaBHBIX noArpymn [lepuoanyeckoi cucTemsl
XUMHUYECKHUX NIEMEHTOB C Y4ETOM CTPOCHMS UX aTOMOB C
UCIIOJIb30BAaHUEM CXEMBI.

XapakTepHu30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA
IPOCTBIX BEILECTBTalOI€HOB (Ha IPUMEpE XJI0pa) U
CJIOKHBIX BEILECTB (XJI0POBOJOPO/Ia, XJIOpUIa HATPUSL),
CrocoObl UX NOJIYYECHUs, IPUMEHEHUE U 3HAUECHUE B
IIPUPOJE U )KU3HU YEJIOBEKA ITOCIIE CTPYKTYPUPOBAHUS
MaTepuana.

OmnpenensTs raJloreHu-MOHbI B paCTBOPE C
UCIIOJIb30BaHUEM TabuIbl " XapaKTepHbIe peaKkiuy Ha
aQHUOHBI".

IInaHupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOJIOACHNUS, J1EIaTh BbIBO/IbI
II0 Pe3yJbTaTaM SKCIEPUMEHTAIIOCIIE TIPEABAPUTEIBLHON
paboTHI.

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHX 3JIeMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

OO11ast XapaKTepUCTHKA AJIeMeHTOB VIA-rpynmbl.
OcobeHHocTH

CTPOEHHUSI aTOMOB 3TUX JIEMEHTOB, XapaKTEPHbIE IS
HUX cTerieHH okucaeHus1. CTpoeHue u PU3NIeCKue
CBOMCTBA MPOCTHIX

BEIIECTB — KUCJIOPOJIa U CEPHI.

AmnnoTponHbie MOIU(GUKALIUY KACTOPOJA U CEPHI.
XuMuyeckue

CBOICTBA cepbl. B3auMoielicTBrEe ¢ HEMETaNIAMU -

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
271eMeHTOB VIA-Tpynmsl U X COEIUHEHUM
C Y4ETOM CTPOEHHUS X aTOMOB C OIIOPOM Ha CXEMY
"M3MeHeHue paguycoB BIioArpynmnax".

XapaxkTepu3oBarh (pu3nUecKue
1 XUMHYECKHE CBOMCTBA ITPOCTOrO BELIECTBA CEPHI U €€
COCTUHEHUN
(cepoBomOpOIa, OKCUIOB CEPBI, CEPHOM KUCIIOTHI,
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BOJIOPOJIOM U KHCJIOPOJIOM, METAJIJIAMHU,
KOHIICHTPUPOBAaHHBIMH a30THOU U

cepHoii kucioramu. CepoBOIOpOJI, CTPOCHHE,

buznIecKue

cynb(}aToB), CIOCOOBI UX
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KAK
MPEJICTAaBUTENN KUCIOTHBIX OKCUA0B. CepHas
KUCIIOTa, (PU3NYECKHE M XUMUYECKHE CBOMCTBA
(ob1muMe Kak mpeAcTaBUTENS Kjacca KUCIOT U
cneyuguueckue), npumenenue. CepHucras
KHCIIOTA.

Xumuyeckue peakyuu, 1excawjue 8 0CHOGe
NPOMBIULIIEHHO20 CNOCOOANOIYYeHUSI CEPHOLL
Kuciomul. Annapamel u npomexarowue 8 Hux
npoyeccwyl (Ha npumepe npou3800Cmed CepHou
KUCIOMBbL).

Conu cepHOM KUCIIOTHI, KAYECTBEHHAS PEaKIus Ha
Cynb(haT-uoH.

HaxoxaeHnue cepbl u €€ cCoOeIMHEHUN B IPUPO/IE.
Xumuueckoe

3aepsA3HeHue oKpyicarouell cpedbl CoOeOUHEeHUIMU
cepul (KUCIOmMHbLE 00HCOU, 3a2pA3HeHUe 6030YXa U
8000€M08), CHOCOObL €20 NPedomMB8pPAUeHUS.

JleMoHCTpanun

Konnexkuuu (BuaeomaTepuanibl): cepa U €€ COeAMHEHHUS.
OOyrnuBaHue caxapa Mmoj 1eiCTBHEM
KOHIIEHTPUPOBAHHOMN CEPHON KUCIIOTHI.

JlabopaTopHble H NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

OO6HapyxeHue cynbhaT-HOHOB.

BsaumopeiicTBue pa30aBiaeHHON CEPHOM KHCIOTHI C

AHKOM.
Buiuucnenua

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

MOJIy4YEHHMS, TPUMEHEHHUE U 3HAaYCHUE B PUPOJIE U
YKU3HH YEJIOBEKa COMOPOH HA CXEMY U IUIaH.

Onpenenars HaTU4IKME CyIb()aT-nOHOB B pacTBOPE.
OOBSACHATH CYITHOCTH YKOJOTHUECKUX TPOOIIEM, CBSI3aHHBIX C
nepepadoTKOM COeTMHEHHH CEpPhI TIOCIIE CTPYKTYPUPOBAHUS

Marepuana.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, IeTIaTh BEIBOIBI 110
pe3yJibTaTaM SKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH IIPU
UCIOJIb30BaHUU XUMUYECKOW MOCYABI K 000PYI0BAHHUS M1O]1
PYKOBOJICTBOM II€/Iarora.

[Ipou3BOAUTE BBIYHUCIECHUS 110 XUMUUECKUM YPaBHEHHUSIM I10

aroputMy. Icriosib30BaTh MpH BBITIOJHEHUN YIEOHBIX

3aJJaHuM TeKCThl y4eOHUKa,
cnpaBoyHble Matepuaisl (Ilepuoanueckyro cucremy
xuMuyeckux daemenToB J. . Menneneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN PAI
HaIpsHKEHUN METaJIIOB).

Hcnonp30BaTh MpH BHIIOTHEHUH YY€OHBIX 3aJaHHI U B
MPOIIECCE MCCIEA0BATEIHCKOM IEATETPHOCTH HAYYHO-
HOMYJISIPHYIO JINTEPATyPy XUMUYECKOTO COJIEPIKAHMS,
CIpaBOYHBIC MaTepuabl, pecypchl IHTepHETamoce
KOHCYJIBTALIMH C IEJaroromMm
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Tema 5. O0man
XapaKTepUCTHKA
XHMHUYECKUXIJIEeMEHTOB
VA-rpynnsl. A30T,
(ocdop 1 nx
coeUHEeHHUs

(7 9)

OO0m1as xapakTeprucTHKa 3JIEMEHTOB V A-TPyTIIIbI.
OcoOenHoctu

CTPOEHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENECHU OKUCIICHUS.

A30T, pacpocTpaHeHue B Ipupoje, Gusndeckue u
XAMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMMHUak, ero pu3nyecKkue U XMMHUIECKHe CBOICTBA,
nosyueHue unpumenenue. Coar aMMOHUS, HX
buznyeckue 1 XuMUYECKUe

CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAs! KUCJIOTA, €€ (PU3HUECKUC U
XUMHYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENSA
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kucnoma. Mcnonv3osanue Humpamos u coeti
AMMOHUSL 8 KA4ecmee MUHePaIbHbIX YOOOPeHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSIMU a30Ta (KHCIIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/1yXa, TOYBHI U

BOJIOEMOB).

®docdop, artomponusie moouguxayuu hocgopa,
dbusznyecKkrue M XUMUYECKHUE CBOMCTRA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
dbuznyecKkne 1 XUMHUYEeCKIe CBONCTBRA,

nonyuenue. Kauecmeennas peaxyus na pocgpam-
UOHDL.

Hcnonvzosanue ghocgpamos 6 kauecmee munepanbHuixX
yOobpenuil.

3arpsi3HEHUE TPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCTpanun

Komnekmun: gocdop u ux coenuHeHus.
B3anmopenicTBre KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHblie n NpaKkTHYecKue padoTbl

OOBsCHATH 00LIMEe 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
2J1EMEHTOB VA- IpylIbl M HX COEIUHEHUH C y4yéToM
CTPOCHMS UX aTOMOB.

Xapaktepu3oBarh (HU3NYECKHE M XUMHUYECKHE CBOWCTBA
IPOCTHIX BEIECTB a30oTa U (ocdhopa U HUX COETUHEHUH
(ammuaka, cosiell aMMOHHSI, @30THOW KHMCIIOTHI, HUTPATOB,
okcua dochopa(V) u hochopHOM KUCIOTHI,
¢docdaToB), crmocoObl WX TMONYYCHUS, TPUMCHECHUE H
3HaUE€HWE B INPUPOJE U  JKU3HM  4YEJIOBEKa C
UCIIOJIb30BAaHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHUSA U PocaT-HOHBI B paCTBOPE C
UCIIOJIb30BaHuEM Tabu1bl " XapakTepHble Peakiui Ha
KATHUOHBI U AaHUOHBI".

OOBSACHATH CYNTHOCTH SKOJIOTUIECKUX MPOOIIEM, CBI3aHHBIX
C HaxOX/IEHUEeM COeIMHeHMH a30Ta u Gocdopa B
OKpY>Karollen cpenie.

IInanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOAEHHUS], A€NaTh BBIBOBI IO
pe3yabTaTaM dKCIIepU-MEHTa.

CnenoBath npaBuiam 6e30macHoOi paboThI B 1abopaTopun
IPY UCTIOJIb30BAHUU XUMHUECKON MOCY/IbI U 000PYT0BaHMSL.

[Tpon3BOIUTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Mcnonb30BaTh NpH BHITOJHEHUN YUEOHBIX 3a/laHUH
TEKCThl yueOHUKa, CIPaBOYHbIE MaTepUaIbl
(MeproOAMYECKYIO CUCTEMY XMMUYECKHUX 3JIEMEHTOB /].

U. MenneneeBa, TabIuIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMUH U COJIEH B BOJE, dJIEKTPOXUMHYECKUH PsIT
HaNpsHKEHUH METAJIIOB).

Hcnonp30BaTh IpU BHIOIHEHUH YU€OHBIX 33JaHUN U B

nporecce

HCCJIEIOBATENbCKOM 1€ATEeIbHOCTH HAyYHO-TIOMYIISIPHYIO

JUTEPATypy XUMUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE

MaTtepuabl, pecypcsl MHTepHETaIOCIe KOHCYIhTAITUHU C
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JlabopamopHvle onvimul:

1. Bzaumoneiicteue cosieid aMMOHUS € WIENOYBIO.

2. O3HakoMJIeHHE ¢ 0Opa3iiaMu a30THBIX B (pochopHBIX
ya00peHuil.

Ilpaxmuueckas paboma:

Ne 10. ITonryuenne ammuaka, U3y4eHHe €ro CBOMCTB.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaAKIIUHA

neaarorom

Tema 6. O0man
XapakTepuc- THKa
XUMHYECKHX
3jaeMeHTOBIVA-

Yriepon, amioTponHbie MOAU(DUKAITUN
rpa¢ut, anMasz. Bsaumoneictaue ¢

MeTaJUIaMH, HEMETAJlIIaMU,
KOHILICHTPUPOBAaHHBIMH a30THOW U CEPHOM

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
271eMeHTOB [VA-Tpynnbl U X COEIUHEHUN C yUETOM

CTPOEHHUSI NX aTOMOB.
XapakTepu3oBarh pU3NUecKue U XUMUYECKHE CBOMCTBA

44




rpynnsl.
rJ1epoJ U KpeMHUI 1
X

KUCJIOTaMHM, PAacIpOCTPaHEHHUE B IPUPOJIE,
¢u3nveckrue 1 XUMUYECKHE

MIPOCTBIX BELIECTB yriepoaa U KPEMHHS U UX COCIMHEHUN
(OKCHIOB yriiepoia, yroiabHOM
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coeTHUHEHHUs
(8w)

cBorcTBa. Ancop6Onus. Kpyrosopor yriaepoaa B
pUpoJIe.

Oxkcupel yriaeposa, ux Gpuandeckue 1 XuMHIeCKHe
CBOICTBA, UX JICHCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHE.

DKonozuyeckue npodiembvl, Cé3aHHbIE C OKCUOOM
yenepooa(lV), eunomesa enobanvroco nomenyieHus
KAUMAma, NapHuKoswvlll 3¢ghexm.

YronbHast KUCIIOTa U €€ CoJd, UX (pu3nuecKue u
XUMHUYCCKHEC

CBOICTBa, IOJyUYCHUE U IPUMCHCHHE.
KauecTBeHHas peakuiys HaKapOOHAT-HOHBI.
Ilepsonauanvuvie nonamus 0o opeaHuyecKux
8ewecmaax Kaxk 0 COeOUHeHUsX y2nepooa:
0cobenHoCmuU cOCmasa u CmpoeHuUs.

Tlonamue o 6uonocuyecKu 8a*CHLIX 8eujecmeax.
aorcupax, benkax, yenesooax. Mamepuanvroe
€0UHCMBO OP2AHUYECKUX U

HeOp2anu4ecKux coeOuHeHul.

Kpemnuii, e2o uszuueckue u  xumuueckue
ceoticmea (Ha npumepe 83aUMOOEUCMEUsl C
Memaniamu U HeMemauiiamiu), NnoayyeHue U
npumeHeHue 8 21eKmpoHUKe.

Coeounenus kpemnus 6 npupooe. Obwue
npedcmasnenus 00 okcuoe kpemuusa(lV) u

kpemHuegotl kuciome. Cunuxamol, ux UCHONIb308AHUE
8 bvimy, meouyune, npomvluiieHHocmu. Baoicnetiwue

cmpoumenbHble Mamepuavl: Kepamuxd, Cmexo,
yemenm, bemoH, dcene30bemon.

IIpobremvl 6e30nacH020 UCNONL308AHUSL
CMpPOUMENbHBIX MAMEPUALOs8 8

NOBCEOHEBHOL HCUZHU.

JleMoHCTpaL UK
Mopenn KpuCTaUINYECKUX PEMIETOK aamasa,

KHCJIOTHI, Kap60HaTOB, OKCH A KPEMHUA, KpCMHHCBOﬁ
KHCJIOTHI,

CHJIMKATOB), CIIOCOOBI UX MOJTYYEeHHUsI, IPUMEHEHUE U
3HAUYE€HHE B MPUPOJIC U KU3HU YEIIOBEKA.

Omnpenenars kapOOHAT- U
CUJIMKAT- UOHBI B
pacTtBope.

OOBSACHATH CYITHOCTh YKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX
C HaXOKJEHUEM YTJIEKHCIIOTO T'a3a B OKPYKAOIIEH cpefe.

NnnroctpupoBath B3aMMOCBSA3b HEOPTaHUYECKUX
COCIMHEHHH YTJIepO/ia U OPTraHUYECKUX BEIIECTB MO/
PYKOBOJICTBOM YUMTEJIA.
[InanupoBaTh M OCYIIECTBIATh Ha MPAKTHUKE XUMUYECKUE
SKCHEPUMEHTHI, MPOBOAUTH HAOIIOACHUS, JI€NaTh BBIBObI
M0 pe3yJibTaTaM 3KCIEPUMEHTa IOCJe MPEeIBAPUTEIHLHOMN
paboTHI.

CnenoBath npaBuiiaM 06e30macHoOi paboTHI B
1a00paToOpru MPU UCTIONb30BAHUU XUMHUECKON
TOCY/IbI U 000PYAOBaHUSI.

Hcnonp30BaTh MpH BHITIOTHEHUH YY€OHBIX 3aJaHUMA
TEKCThI yUeOHHUKA, CTPABOYHBIE MaTePHUAITbI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, TabiIuIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMU U COJIEU B BOJE, MIEKTPOXUMUUYECKUN P
HaIpsDKEHUN METAJIJIOB) MOCJIE KOHCYJIBTAIUU C
NEeJaroroMm.

Hcrnonb30Bath Mpu BHIMOTHEHNUN YU€OHBIX 3a/IaHUM U B

rnpouecce
HCCIIE0BATENbCKON IeATeTbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CTPABOYHbIE
Martepuaibl, pecypchl MHTepHETaTIOCIe KOHCYIBTAITUHU C
MeJIaroroMm.
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rpaduTa, MOJEKYIbI Pysiepena.
AncopOuust pacTBOPEHHBIX BEILECTB
aKTUBUPOBaHHBIM yriéM. [IpoTusoras.
Buneomarepuaisl: cuinKaTHas
IIPOMBILIEHHOCTb. MO1e1 MOJIEKYI
OpPraHUYECKUX BEILECTB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmwiii onvim:

KauectBenHast peakiusi Ha KapOOHAT-MOH.
Ilpaxmuueckue pabomoi:

No 11. [Tonmyuenue yriekuciaoro ra3a u u3yuyeHue
ero coiicTB. KauecTBeHHas peakius Ha
KapOOHAT-HMOH.

No 12. Penienue sKkCiepuMEHTAIBHBIX 33124 110 TEME
«Hemerannb».

Buviuucnenusn

[0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii, eCI1 OJUH
W3 peareHTOB JaH B BUJIE BOJHOIO PacTBOpA C
HW3BECTHOM MacCOBOMH JI0JIEH.

Pa3nen 3. Metanibl 131 ux coeaunenus (20
q
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Tema 7. O01mue

CBOMiCTBaMeTALJIOB
(4 4)

O6ma${ XapaKTEPUCTHUKA XUMHUYCCKUX DJICEMCHTOB —
MCETAJIJIOB Ha

OCHOBaHUU UX noJioxkeHus B [lepuoanueckoit
cucteMe xuMudeckux anemenTon 1. 1. MenaeneeBa u
cTpoeHust aroMoB. CTpoeHHE METaIOB.
Mertannudeckast CBsI3b U METAJUTHUECKAsT
KpUCTAIIIMYECKAst pelETKa. DIEeKTPOXUMUYECKUH s
HaINpsHKEHUH MeTaIoB. PrU3nyecKue u

XUMHYECKHE CBOICTBa MeTalioB. OOwue cnocobul
nonydenus memannos. llonsamue o kopposuu
Memaios u OCHO8Hble CNOCOObL 3aUUMbL OM
kopposuu. Cniagwvl (cmaiv, 4y2yH, OPAIOMUHUL,
OpoH3a), ux npumeneHue 6 Obimy u
NPOMBIULIEHHOCU.

JleMoOHCTpaL Ul

O3HakomiIeHHE C 00pa3liaMyu METAJIIIOB U
CIUIABOB, UX (PU3UUECKUMH CBOICTBaMHU.
Mopenu KpUCTAIIINYECKUX PEIETOK
MeTaJuoB. Buneomarepuans:

KOPPO3HS METAJLIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamophule onvimul.

O3HakomiieHHe ¢ 00pa3laMy CIJIaBOB METAJLIOB.
3aBUCHUMOCTh CKOPOCTH PEAKI[UU METaslla C KUCIOTON
OT IPUPOJIBI METAILIA.

Buiuucnenusn
— TI0 YpaBHEHUSIM XUMUYECKUX PEAKIIUN, eciu 0OUH
U3 peazeHmos co0epIHCUM npumMecu

PackpbIBaTh CMBICT U3y4aeMbIX OHATUH U IPUMEHSATH 3TH
MIOHSATHSI Y OTIMCAHNUHU CBOMCTB BELLIECTB U UX
MIPEBPAILCHU.

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJNIOB U UX COECIMHEHUH C
y4E€TOM CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIIOB, 00IIHEe PUINICCKUE U
XUMHUYECKHE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00IIIe CIOCOOBI MOTYYSHHS METAIIOB
I10CJIE CTPYKTYPHUPOBaHUs MaTepuasa.

CnenoBath paBuiiaM 06e301acHOi paboThI B
n1a0opaTopyy NPUUCIIONb30BAHUU XUMUUECKON
HOCY/bl M1 000PYIOBaHMUS.

[Ipou3BOUTE BBIUUCIEHUS 110 XUMUYECKUM YPABHEHUSAM.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUM
TEKCThI y4eOHUKA, CIIPAaBOYHBIE MaTEPUAJIbI
(ITepuonnyeckyro cucTeMy XUMUYECKUX 3JIEMEHTOB /.
. Menneneea, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN DAL
HanpsKEHUH METaJIOB).

Hcnonp30BaTh NpU BHIIOIHEHUH YUYE€OHBIX 33JaHUN U B

rporecce
MCCIIEIOBATEIBCKOM IEATENBHOCTH HAYYHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUUYECKOIO COAECPIKAHHUSI, CIIPABOYHBIC
MaTepuaisl, pecypcel IHTepHETaIoce npe1BapuTebHON
KOHCYJIbTAIIUU C MEAAroroM
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Tema 8. Baxxknelmmue
MEeTAJLJIbI M UX

COCANHCHUA
(16 )

Lllenounrie METaJlIbI. ITonoxxenue B
[Tepuoanueckoit CHCTEME XAMUYCCKHUX
anemeHnToB JI. 1. MenneneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B mpupoze.

dusndeckue 1 XUMHYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanus). Okcuasl u
TUAPOKCHIBI HATpHs U Kanwus. [[pumeHeHune
MICIIOYHBIX METAJJIOB M MX COCAUHCHUMN.
[llenoyHO3eMEIbHBIE  METAJUIBI  MAarHui W
KaJblIMi, cTpoeHue aromoB. llomoxeHue B

[Tepunonnueckoii cucTeme XUMHUYECKHX
anemenToB JI. M. MenneneeBa. HaxoxaeHue B
MIPUPOJIE.

Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA. Baxknerume
COETMHEHUS KalbIusl (OKCUI, THAPOKCH, COIH).
HKécmrxocmb 6006l U cnHOCOOBI €€ YCMPaHeHusl.
Amtomunuit. [Tonoxxenue B [leproanueckoit cucreme
xuMmudeckux asiemeHToB . 1. MenaeneeBa, ctpoeHue
aroMa. Haxoxnenue B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE

CBOMCTBA OKCHJIA U THIPOKCHUIA.

JKene3o: coctaB, CBOMCTBA U ITOJIIyYECHHE.
ITonoxenue BIlepuoanueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB

. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoae. Puznyeckne 1 XMMUYECKHUE CBOMCTBA.
Oxcunspl, Tuapokcu sl u connsxene3a(ll)

u xene3za(IIl).

JleMoOHCTpaLun
B3anmoneiictBue HaTpus ¢ BOJOM.
OkpainvBaHye TIaMEHH HOHAMHU
HaTpus U Kanus. OKpallMBaHue
IUTAMEHY HOHAMU KaJabIIUs.

OOBACHATH 0011E 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB- METAJIJIOB B IpyINIax U UxX
COEMHEHUH ¢ yUETOM CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh (PU3NYECKHE U XUMUYECKHAE CBOMCTBA
IPOCTBIX BEILIECTB METAIOB U UX COEIMHEHHH (OKCHIOB,
THJIPOKCHJIOB, COJICH) C OTIOPOIA Ha CXEMY, CIIOCOOBI X
MOJTy4YeHUs, IPUMEHEHHNE U 3HAUE€HUE B IPUPO/IE U KU3HU
YeJI0BeKa.

Pacrnio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIUil HOHBI
METAJUIOB (MarHus, KaJablus, AIFOMUHNS, [IUHKA, JKeJIe3a
(2+), xxenesa (3+), meau (2+) ¢ UCIOIB30BAHUEM TAOIHIIBI
"XapakTepHble peaKuy Ha KaTUOHBI".

[TnmanupoBaTh U OCYIIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS, 1eJIaTh BBIBOJIBI TI0
pe3yibTaTaM SKCIEPUMEHTA.

CnenoBarb npaBmiiaM 0€30MacHoi padoTHI B 1aOOPaTOPHH TPU
UCMOJIb30BAaHUU XUMUYECKOH MOCY/IbI U 000PYAOBAHHUS.

[Tpon3BONTH BEIYMCIICHUS 110 XUMHUYECKIM YPaBHEHHSM.

BeicTpanBathk pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX

MaTepHalioB, IPAMOTHO

HCIIOJIb30BaTh N3yYEHHBIN MOHATUIHBIN anmapar Kypca
XUMUH.
Hcnonp30BaTh NpH BBHITOIHEHUH YU€OHBIX 3aaHU U B
mpouecce

HCCIIEA0BATENBCKON 1EATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOTIO COACPIKAHNUs, CIIPAaBOYHbIE
Marepuaisl, pecypcsl IHTepHETa IoCIIe TpeABapUTEIIbHON
KOHCYJIbTAIIUU C II€AaroroM
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BzauMozaeiicTBue okcuma Kajablus ¢ BOJOM.
Buneomarepuannsl: ropeHue xee3a B KUCIOPOIE U
XJI0pe.

JlaGopaTopHble M IpaKTHUYEeCKHE PAdOTHI
JlabopamopHvie onvimul:

O3zHakoMyieHHE ¢ 00pa3iaMu aTFOMUHUS U
€ro CIIaBoB. AM(QOTEepHbIE CBOMCTBA
TUPOKCHUIA ATFOMUHUSL.

KauecTBeHHBIE peakiii Ha HOHBI JKeJe3a.
Ipakxmuueckue pabomul:

Ne 13. Pemienue skcniepuMeHTaIBHBIX 33124 110 TEME
«MeTtaniby.

Buviuucnenusn
110 YPaBHEHHUSM XUMUUYECKUX PEAKIIUM.

Pa3nen 4. Xumus u okpy:Kawuias cpeaa

3 4)
Tema 9. Hoevie mamepuanvr u mexnonocuu. Bewecmea u XapakTepu30BaTh POJIb XUMHH B Pa3IMYHBIX cepax
BemecrBa u mMamepuansl 8 NOBCEOHEBHOU HCUZHU Yen08eKd. Xumusl JIEATEIIbHOCTH JII0JIE, OCHOBHBIE BEIIECTBA U MATEPHAJIBI,
MaTepHaJIbl B u 300pogve. bezonacnoe IIPUMEHSEMBIE B )KU3HU COBPEMEHHOIO
SKH3HHU UCNONb308AHUE BEUeCTNE U XUMUUECKUX PeaKyull 8 YEJI0BEKa.

yeJioBeKa ObLmy.
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(3w Ilpupoonsie ucmounuxu yeneo00po0os (yois,
NPUPOOHDLIL 243, He(hmb), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u
APOMbBIULEHHOCTU.

OcHO8bI HKOI02UHECKOU 2DAMOMHOCTU.
Xumuueckoe 3aepsaznenue okpyxicarowell cpeovl
(npeodenvbHo 0OnyCmMuUMas KOHYeHmpayus eeuwecms
— IJIK).

Ponb xumuu 6 pewteruu 5K0102u4ecKux npooiem.

OOBACHATE yCJI0BUA 0€30I1aCHOI0 MCIT0JIb30BaHUs BCIICCTB U

XUMHAYECKHUX PEaKLIUi B OBITY.
AHaJIM3UpOBaTh U KPUTUYECKU OLIEHUBATh HH(POPMALIHIO O
BIIUSIHUH

IIPOMBIIIJIEHHOCTH, CEJILCKOT0 X0341CTBa, TPAHCIIOPTA U
Jp. Ha COCTOSIHHE OKPYKAIOLIEH Cpeabl.

YMeTh OKa3bIBaTh NEPBYIO MOMOILb IIPU XUMHUYECKUX 0XKOrax

Y OTPABJICHUSX.

[Tpunumath yyactue B 00CYXJIECHHH MTPOOIEM XUMHUYECKON U
9KOJIOTMYECKON HAIIPAaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 pobIeMe U MpeaJiararb
BO3MOXHBIE ITyTH €€ PeLIeHHsI ¢ ONOpOH Ha HH(POPMALIHIO

us3
yueOHMKA U CIIPaBOYHBIE MaTEPHUAJIbI, pecypchl MHTEpHETA.

[Ipu pazpabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHHM JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIOJB30BAHUS AJIEKTPOHHBIX
(undpoBbIX) 00pa30BaTEIBHBIX PECYPCOB, SBIAIOMIUXCS YUeOHO-METOIUUECKUMH MaTepuanaMu (MyJIbTUMEIUHHBIE TIPOTPaMMBbI, AIEKTPOHHBIE YUCOHUKH U
3a/JAYHUKH, DJICKTPOHHBIE OMONMOTEKH, BUPTyaJbHBIE J1a0OpPATOpWH, UTPOBBIE IMPOTPAMMBbI, KOJUIEKIMHA LU(POBBIX 00pa30BaTEIBHBIX PECYpPCOB),
UCMOJb3yeMbIMU 11 OOyYeHHUs M BOCHUTAHMS PA3IMUYHBIX TPYNN IMOJb30BaTesel, MPEACTaBICHHBIMU B 3JIEKTPOHHOM (LM(GPOBOM) BHUAE HU

PCAIM3YIOIINHUMU TUAAKTHYCCKUC BO3SMOXKXHOCTU I/IKT, COACPKaHNUEC KOTOPBIX COOTBETCTBYCT 3aKOHOJAATCIILCTBY 00 O6pa3OBaHI/II/I.

COT'JIACOBAHO COT'JTACOBAHO
[Iporokod 3aceganuss METOAUYECKOTO 3amecTtuTens nupekropa no YBP
00BeIMHEHUS yUnTeNed XUMHUH, reorpadpuu u Kanukuna O.B.

6uonorun MBOY nuneit Ne4 um. npocdeccopa 28 aBrycra 2023
E.A. Korenko r.Eiicka MO Elicknii paiion
Kpacnonapckoro kpast ot 28 aBrycra 2023 r. Nel
AdanacreBa H.I'.
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