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[NHOACHUTEJIbHAA 3AIINCKA

®enepanpHas paboyasi mporpaMma Mo XUMHUHU JJI OOYHarOIIMXCS € 3aJepiKKOU
ncuxuyeckoro pasButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOImIero 0Opa3zoBaHUS
MOATrOTOBJIEHa Ha ocHoBe denepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra ocHoBHOro obtmero oOpazoBanusi (Ilpuxaz Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), denepanbHOil aganTHPOBAHHOM
o0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0O0pa3oBaHMs AJisi 0OydYarolIUXCs C
OTpaHUYEHHBIMH BO3MOXKHOCTAMU 370poBbs ([Ipukaz Munnpocsemienus Poccun ot 24
HOsiOpst 2022 1. No 1025), denepanbHoii pabodeil mporpaMmbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1o ydeOHOMYy mnpeamery «Xumus», DenepanbHOW MNporpaMmMbl
BOCIIUTAHUS, C YYETOM pacHpeAeiCHHBIX MO KjaccaMm MPOBEPSeMbIX TpPeOOBaHUU K
pesyabpraram ocBoeHus: DenepanbHON alanTUPOBAHHONW 00pa30BaTeIbHON MPOTrPaMMBI
OCHOBHOTr0 o00IIero oOpa3oBaHusi Al OOy4aroUMXCS C 3aJEPKKOM IMCUXUYECKOTO
Pa3BUTHSA U JIEMEHTOB COJICpKaHMsI, MPEJCTABICHHBIX B YHUBEPCAITHHOM Ko uKarope
no xumuu, KoHuenuuu npenogaBaHus y4eOHOro TpeaMeTa «XHUMHUS» B
oOpa3oBarenbHbIX opranuzanuax PO, peanu3yronux 0OCHOBHbBIE 00111€00pa3oBaTebHbIE
POTPaMMBI.

[Iporpamma o xumum pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU paboueil mporpaMmsl 1o y4eOHOMY IIPEIMETY.

YyeOupii  mpeameT  «XHUMHS»  BXOIUT B TNPEIMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cucTeMe ecTeCTBEeHHOHAay4HOTO 0O0pa30BaHUS
XUMHS KaK Y4eOHBIA MpeaMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBaHMM HAYYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBBI XHMUYECKHX 3HAHHMH,
HEOOXOUMBIX [IJI1 TIOBCEIHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE€30MacCHOTO MJis
YelloBeKa W OKpyXKalolied ero cpeasl oOpa3a >KH3HH, a TakkKe B BOCIHUTAHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh U3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM S3bIKOM,
coOMIo/IeHneM TMpaBuUi  0Oe30macHOM palOOThl TMPU  BHINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XUMHUH C IPYTMMH IPEAMETaMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0S1 OCHOBBI HEOPTaHUYECKON U OPraHUIECKON XUMUHU.
I'maBHOM naeel mporpaMMsl SIBJISIETCS CO3/aHKE 0a30BOT0 KOMILJIEKCA OTMIOPHBIX 3HAHUH
[0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIONIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxanun TaHHOTO Kypca IMPEACTaBICHbBI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALIECHUN U ITYyTEN yIIPaBICHUS UMU
B LIEJISIX MOJIYUYEHUS BEIIECTB U MAaTEPHUATIOB.

TeopeTnueckyro OCHOBY U3YUYEHHS] HEOPTaHUYECKON XMMHHM COCTABIISIET ATOMHO-
MoOJIeKyJiapHOEe yueHue, llepuonmueckuii 3akon .M. MengeneeBa ¢ KpaTKUMU



CBEJICHUSIMU O CTPOCHUM aToma, BHAAX XUMUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.

B usyuenun kypca 3HauuTeNIbHAS POJIb OTBOJAUTCS XUMHUECKOMY HKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUUECKUX U JTA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO AKCIEPUMEHTa, COONIOACHUI0O HOPM M MpaBWi Oe30MacHo pabdOThl B
XUMUYECKOU JTa00paTopuHu.

Peanuzanus gaHHO#M MporpaMMsl B MpoIrecce 00y4eHUs MO3BOJIUT 00YUYaIOIUMCS
¢ 3I1P ycBoUTH KIIFOUEBbIE XUMUYECKUE KOMIETEHIIUU U MOHATH POJIb ¥ 3HAUCHUE XUMUU
Cpeau APYTuX HayK O MPUPOJIE.

N3yyenue xumum crnocoOcTByeT (OPMHPOBAHUIO Yy OOYYaAIOIIUXCS HAYyYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO TMPUMEHEHUS Hay4YHBIX
3HaHUH, OCHOBAHHOTO Ha MEXIMPEIMETHBIX CBS34X C MpeaMeTamMmu « OKpy>KaroIIui MUp»,
«Duzukay, «buonorus», «l'eorpadpus», «Marematuka» U GopMUPYET KOMIIETECHIINH,
HEO0OXOAUMBIE JJIsI IPOIOJDKEHUST 00pa30BaHUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenne xumum cnocoOCTByeT pa3Butuiro y oOyuarommuxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIMOHAJIBHOM  TI'PaMOTHOCTH, yMEHUSA
BOCIIPUHUMATh WU KPUTUUECKU aHAJIM3UPOBATh HHQPOPMAIHIO, TPEICTABICHHYIO B
pasnmuuHbIX (GopMax. 3HAUUMOCTh TPEAMETA ISl PA3BUTHS KU3HCHHOW KOMIIETCHIIUU
obOyuaroruxcst ¢ 3[1P 3akmrogaeTcss B YCBOGHHMM OCHOBBI XMMHWYECKHX 3HAHHM,
HEOOXOJMMBIX [l TIOBCEAHEBHOM JKM3HU; HABBIKOB 3JI0POBOTO M 0€30MacHOro st
YeJIoBeKa U OKpYXarolleld ero cpeibl obpasza Ku3HH;, (POPMUPOBAHUM HKOTOTUYECKOUN
KYJbTYPBHI.

[Iporpamma oTpaxkaeT cojaepKaHue OO0y4YeHHUs TMpeaMeTy «XUMHS» C y4eToM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ 3I1P. Onanenue yueOHbIM
NpEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh JIJIsi OOYYarOIIMXCS C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATEIbHOCTH, TEPUOTUICCKIMU
KoJIeOaHUSIMU BHUMAHUSA, MAJIbIM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIETo 3amnaca
3HAHWM, TMOHWKEHHBIM ITO3HABATEILHBIM HHTEPECOM W HU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSIL.

Jlist mpeononeHus TPYAHOCTEH B M3YYCHHHM YYEOHOTo mpeaMera «XuMUs»
HeoOxonuMa afanTamus o0beMa U Xapakrepa yueOHOro MaTepuala K Mo3HaBaTEIbHBIM
BO3MOHOCTSIM JIAHHOW KaTEeropuu OOYYarONIMXCs, Y4eT WX OCOOCHHOCTEW pa3BUTHS:
WCIIOJIb30BaHUE aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

I[Ipy wu3yueHHH XuUMHH HEOOXOJAMMO OCYIIECTBISATh B3aWMOJICUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Matepuan PEKOMEHIYETCS M3ydaTh B IPOLECCE MPAKTHUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJIETIEHHUE OTAEIBHBIX YPOKOB Ha PEILICHHE 3a7a4 B CBSI3U CO
CIIOXHOCTBhIO aHanmm3a Tekcta oOydwatomumucs c¢ 3I[IP. Opranmueckoe eawmHCTBO
MPAKTUYECKON M MBICIUTEIbHON JAESTEIbHOCTH OOYYAIOIIMXCA HA YpOKaX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YUYCHUH XUMUU YACNSIETCS HU3YYEHHUIO «CKBO3HBIX)»
MOHATHHN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaIa.
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Lenu 1 3aaa4n U3y4yeHus: yaueOHOTo npeaMeTa « XuMUs»

OO0mme uenu wu3ydyeHUs y4yeOHoro mpeamera «XUMUS» MPEACTaBICHbl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanusa. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOIO OOILIEro
oOpa3oBaHus, HAMPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTypbl. OOyueHHE YMEHUIO YYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO B HACTOSAIIEE BPEMS SIBJIIETCA OJTHOM U3
BaOKHEHIINX PYHKIUN y4eOHBIX IPEIMETOB, B TOM YHUCIE U «XUMHI.

Hns obywaromuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpaMmmy,
JOMHUHHPYIOLIEE 3HaYECHUE IPUOOPETAIOT TaKKe 11U, KaK:

(dopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIIEHUH, CIOCOOHON aJanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

HAMpaBJIECHHOCTh OOYYEeHHMsS] HAa CHCTEMAaTHYECKOe MPUOOIIEHHE Y4YalluXcs K
CaMOCTOSITEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (OPMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0ecrieyeHne yCIoBHi, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyUaIOIIMMHKCS OTbITa
pa3HoOOpa3HOM JESATENbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSATENBHOCTH;

(dopmMupoBaHNE YMEHUI OOBACHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPa Ha
OCHOBAHMHM 3HAHUH U OIBITA, IIOJYYECHHBIX IIPU U3yYEHUH XUMUU;

(GopmupoBaHHE Yy OOy4YalOIMXCS T'YMAHUCTUYECKUX OTHOLIEHUI, MOHUMaHUS
[IEHHOCTH XUMHMYECKUX 3HaHUM JJs BBIPAOOTKH SKOJIOTMUYECKH I1eJ1ecO00pa3Horo
HOBEJICHUS B OBITY U TPY/IOBOW AESITEIbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKPYXKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS M HANIPABIESHHOCTH JAJIbHEHIIIETO 00yJCHHMS.

Kypc HanpasinieH Ha perieHue ciaeayommX 3a1a4, 00ecneuynBaloInX pealn3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOTO M JESATEIBHOCTHOIO MOAXOAO0B K OOYYEHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUSA:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUNA O
BEIECTBAX, UX NPEBPALICHUSAX U IPAKTUYECKOM MPUMEHEHHNH; OBJIAJICHUE TOHATUINHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHUE OOBEKTHMBHOM 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH
COBPEMEHHOIO €CTECTBO3HAHUS, XWMHUYECKHX MPEBpPALICHUNA HEOPraHWYeCKHX M
OpPraHMYECKUX BEUIECTB KAK OCHOBBI MHOTHX SIBJI€HUU >KMBOM M HEXHBOW MPUPOIBI;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATh
U OOBEKTHBHO OLICHUBATh XKU3HEHHBIE CUTYyallUH, CBS3aHHbBIE C XHWMMEH, HAaBbIKAMU
0e30macHOro OOpallleHHs] C BELIECTBAMM, HCIOIb3yEMbIMU B IOBCEIHEBHON KU3HU;



YMEHUEM aHaIU3UPOBaATh U MIIAHUPOBATH SKOJIOTHYECKH 0€30MaCHOE MOBEJECHUE B LIEIISIX
COXpaHEHUS 37I0POBbsI U OKPYXKAIOIIEH Cpebl;

dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaibHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCaMM, MTPOUCXOIAIIUMHU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)X€ 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHHE OIbITa MCIIOIB30BAHUS PA3TUYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HaOMIONEHUST 3a MX MPEBPAIICHUSMU TPU MPOBEACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOJIB30BAHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUN O 3HAYCHUM XMUMHUYECKONW HAYKHM M PEIICHHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YHCJIE€ B IPEAOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTtacTpod.

Oco0eHHOCTH 0TOOpPA M AJaANTAIIAN Y4eOHOr0 MaTepraJia o XuMHnu

OO0yueHune y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTh HAa CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUH JIJII YCBOCHHUS MPOTPAMMHOr0 MaTepHrayia 00y4YaromUMUCS C
311P. Bosbiioe BHUMaHWE AOMKHO OBITH YJEJIEHO OTOOpY Yy4yeOHOTO Marepuaia B
COOTBETCTBUHM C MPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHHUH OOIIEro 0a30BOro YpOBHSI.
OH OKEH MO COAEPKaHUI0 U 00BEMY OBITh aJalITUPOBAHHBIM /11 oOy4Jatontuxcs ¢ 3[1P
B COOTBETCTBHUU C UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTPEeOHOCTAMHU. ClieTyeT 00JIeTUYNTD
oBNajicHUe MatepuasioM oOydaromumucs ¢ 3IIP mocpenctBom ero aeTaabHOTO
OOBSCHEHHUS C CHCTEeMaTHUYEeCKHMM TOBTOPOM, MHOTOKpPAaTHOM TpPEHHUPOBKOH B
NPUMEHEHUH 3HAHUN C HMCIOJIb30BAHUEM IPUEMOB AJITOPUTMHU3ALUMU U BU3YaAJIbHBIX
OT0p, 00y4YEHUsI CTPYKTYPUPOBAHUIO MaTepHaIa.

bonbiioe 3HaueHue A MOJHOLIEHHOTO YCBOEHHUS Yy4eOHOro marepuaia MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMH TipenMeTamMu  kak «['eorpadus», «Duszukay, «buomorus». Ilo3Bossis
paccmaTpuBaTh OAWMH HU TOT XK€ Y4YeOHBIA MaTepuan C pPa3HbIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €T0 JYYIIeMYy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroTOBKE K ypOKaM Yy4YUTENb MOJDKEH MPEeIyCMOTPETh (OPMUPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh U3yYaeMblil MaTepua,
TUTAHUPOBATh TPEJCTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. Heoboxomumo
MOCTOSIHHO ~CJICIUTh 3a TPaBUIBHOCTHIO PEUeBOTO0 OQGOPMIICHUS BBICKAa3bIBAHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBENECHUSI M JACSITEIbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIUM CTPOXKAWIINNA KOHTPOJb
COOIOICHUST TIPABIJI TEXHUKHA O€30MaCHOCTH TP MPOBEJCHUH JIA0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IlpumepHble BUABI aeATeabHOcTH oOy4dawomuxcsi ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMH 00pa30BaTeIbLHBIMH MOTPEOHOCTAMHU U O0ecneYuBaKIINe OCMBICJICHHOE
O0CBOEHHeE COJIePKAHNU 00pa30BaHUA O NMpeaMeTy « XUMHI»

Conep:xanue BUIOB AesitenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX ocoObIMU 00pa3oBaTedbHbIMU NOTpeOHOCTAMU. [lomMuMO MIMPOKO
ucnoibzyeMbix B @OIT OOO obuux st BceX 00y4aromuxcs BHUIIOB AEATEIbHOCTH
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cleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUUYHBIE [Ji1 JaHHOW KaTeropuu
oOyyJaromuxcs, s 00eCleueHUs] OCMBICIICHHOTO OCBOCHUS COAEp KaHUsI 00pa30BaHUs
M0 TPEeAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKON IEATeNIbHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHUCTEM; YEPEJOBaHUE BUJIOB JACSATEIBLHOCTH, 3aJICUCTBYIONIUX Pa3TUUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOGHHUE MaTepHayia C OMOpOil Ha aJTOPUTM; «IIOIIArOBOCTHY B
M3YUYEHUM MaTepuaya; WCIOJIb30BaHUE JOIMOJHUTEIHHON BU3YaJIbHOW OMOpPHI (TUIaHbI,
o0pas3libl, CXeMbI, 11a0JIOHbI, OTIOPHBIE TabuLIb). [ns pa3Butusa y oOyvaromuxcs ¢ 3[1P
yMEHHUS JeJaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOTO BBICKA3BIBAHUS
HE0OXOIMMO HCIIOJb30BaTh OMOPHBIE cioBa M Kiume. Ocoboe BHUMAHUE CIEAYET
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBICHHE PHUCYHOUYHBIX H
BepOaJIbHBIX CXEM, COCTaBJICHME TaOJuWIl, COCTaBJIeHUE KiIaccUPuUKamuum ¢
0003HaYEHHBIMU OCHOBAHUSIMHU JJIS1 KJIaCCU(DUKAIIMY U HATIOJTHEHUE UX TIPUMEPaMH U JIp.

[IpumepHasi TemaTudeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuaronuxcs ¢ 3[IP cyiecTBEeHHBIMU SBISIIOTCS MPHEMBI pabOThI ¢
JEKCUYECKUM MaTepuaioM 1o Tnpeamety. [IpoBoguTcs cnernuanpHas padora Mo
BBEJICHUIO B AKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMHHOJIOTHHU.
N3ydaembie TepMUHBI BBOASTCS Ha MOJUCEHCOPHON OCHOBE, 00si3aTelibHa BU3yaslbHas
MOJIJIEPKKA, aJlTOPUTMBI PAOOTHI C ONpe/eIICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaTu3aiuu
TEPMUHOJIOTHU.

MecTo yueOHOro npeaMera «XuMusH» B y4eOHOM IUIaHe

B coorBerctBUHM ¢ @DenepasbHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsl Y4EOHBIH MpeaMeT «XUMUs» BXOIUT B
npeaIMeTHYI0 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
JUTSL U3y4YCHUS.

Y4eOHbIM MMIaHOM Ha €€ u3ydyeHue oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
HEeNero B 8 1 9 xi1accax COOTBETCTBEHHO.

Conepxkanue y4eOHOTO mpeaMeTa «XuUMHS», TpeacTaBieHHoe B denepanbHOU
paboueit nmporpamme, cootBeTcTBYeT @I'OC OO0, pazpadborano ¢ yuetom denepanbHo
OCHOBHO# 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUS 110 YUeOHOMY
npeaMeTry  «XuMHs», COOTBEeTCTByeT DenepanbHOW aJalTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHUs OOyYarONIUXCS C
3a/IEP’KKOM MICUXUYECKOTO PAa3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJIMETA «X1MUS»

COJEPXXAHUE OBYYEHNA B 8§ KIIACCE

[lepBoHayaIbHbIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp XuUMUM B KW3HM dYesjoBeka.™ Tema u BermiecTsa.
du3nueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ Uucteie BemectBa u cmecu. CriocoObl pazaenenust cmeceid. [IpaBuiia 6e3onacHoro
oOpallieHus ¢ BelllecTBaMU U JlabopaTopHbIM oOopynoBanueMm. *[loHsaTHe 0 mMeTomax
MO3HAHUS B XUMHUU.™



ATOMBI M MOJEKYJbl. XUMUYECKHAE DJIEMEHTHI. 3HAKW (CHMBOJIBI) XUMUUYECKHUX
anemeHTOB. OTHOCHUTENbHAS aTOMHAs Macca. [IpocThie U CIOXKHBIE BENIEeCTBA. ATOMHO-
MOJIEKYJIIPHOE YUEHHE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX 3JIEMEHTOB. *3aKOH
MOCTOSTHCTBA cOCTaBa BeniecTB.* OTHOCHUTENbHAS MOJICKYJIsIpHAst Macca. MaccoBas 1o5s
XHUMHYECKOTO 3JIEMEHTA B COCTMHCHHH.

du3nueckue M XUMHUYECKUE SBICHUsS. XuUMHUUYecKas peakuud. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XHUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHMSI MacChl
BemiecTB. Krnaccudpukamus XMMHYECKMX peaknuid  (COCIMHEHHS, Pa3IOKCHUS,
3aMeIleHus, oOMeHa).

XVUMHUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYAOH, C MpaBUIaAMH
paboThl B JIaOOpaTOpUU M NMpuUEéMaMH OOpalleHUsi C JIa0OpaTOpPHBIM O00OOPYIOBAHHEM;
U3yYCHHE W OIUCaHWe (PU3UYECKMX CBOWCTB O0Opa3lloB HEOPraHWYCCKUX BEIICCTB;
HaOmoeHue ¢pu3nueckux (TIaBJIeHUE BOCKA, TasHUE JIbJIa, paCTUPAHKUE caxapa B CTYTIKE,
KUATICHUE ¥ KOHJCHCAIMSI BOJBI) M XMMHUYCCKUX (TOPEHUE CBEYH, NMPOKAIMBAHUE MEITHON
IIPOBOJIOKH, B3aMMOCHCTBHE Mejla C KHCIIOTOW) SIBJICHWH, HAOJIFOJICHUE W OIHMCAHUE
NPHU3HAKOB MPOTCKAHHMS XUMHYCCKHX peakiuid (pas3iIoKeHUE caxapa, B3auMOJICHCTBUE
CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue ruapokcuaa meau (1) mpu HarpeBanuw,
B3aMMOJIeiicTBHE skese3a ¢ pacTBopoM coiu meau (I1));u3yyenue cnocoOoB pasnieneHus
cMecel (C  TIOMOIIBIO MarHuTa, (QWIBTPOBAHHME, BBIIAPUBAHHUE, JTUCTHILIAINSA,
xpomaTorpadusi), MpoBeACHHE OUYMCTKA TMOBAPEHHOM COJIM; HAOJIO/IEHWE W OMHCAHUE
pE3yNIbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/1aHHE MOJIeIei MONEKY (IIapOCTEP>KHEBBIX).

Baxxneilmue npeacTaBUTeNIn HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — 3J€MEHT U MPOCTOE
BeniecTBo. Haxoxenue kucimopoaa B npupoje, puandeckue 1 XUMHUUECKHE CBOWCTBA.
Peakiiuu ropeHus mMpocCThIX U CIOXKHBIX BemiecTB. CrIocoObl MOMyUYEeHUsS KHCIOpoaa B
naboparopuu *u mpombinieHHOCTH. ™ [Ipumenenue kucnopoaa. Ilorstue 06 okcumax.
Kpyrosopot kucnopoaa B nmpupoae. *O30H — amioTporHas MoaudUKaIus Kucaopoaa.

TemnoBoit 3 PexT XMMUIECKON peakiuy, TEPMOXUMUYECKHE YPAaBHEHHUS, K30~
SHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yyroiib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOs.*

Bonopon — sneMeHT U mpocToe BellecTBO. HaxoxkaeHue Boaopojia B MPUPOJE,
dusznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHS ¢ HEMETaUIaMH U
OKCUJaMHU METAJUIOB), TPUMEHEHHE, *CcrmocoObl momydeHus.™ [loHsTHe o KucCioTax u
COJISIX.

KonuuectBo BemiectBa. Monb. MossipHass Macca. 3akoH ABorajpo. MosspHbIit
00bEM ra3zoB. PacueTs mo xummdeckoit popmyne. PacdaeTsr MaccoBOM JOIM XUMHYECKOTO
DIIEMEHTA B COCIMHEHUH, KOJUYECTBA BEIIECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 00BheMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®duszndeckue cBoiicTBa Boabl.™ Bona. Ee coctaB, crpoenue u Mojekynsl. *Boma
Kak pactBoputelb.™ PacTBopsl. *TIoHSATHE O HACKIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[TonsiTue pacTBOPMMOCTH BemIeCTB B Boje.* PacyeT MaccoBOM 40K BelIeCTBa B
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pacTtBope (TpolleHTHasi KOHIeHTpalus). MaccoBas [0S BelecTBa B PacTBOPE.
*XumMuuyeckre CBOMCTBA BOJbI (Pa3liOKEHUE, PEAKI[UU C HATPUEM, OKCUIOM KaJbIlusi,
okcusioM cepol (IV) peakuuun ¢ MetamiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMH).
[Tonsitue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B KU3HU YesoBeka. Kpyrosopor
BOJIbI B IpUpO/Ie. ™ 3arpsi3HEHHUE MPUPOAHBIX BOJ. OXpaHa U OUYHUCTKA MIPUPOJIHBIX BOJI.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHUMU. Knaccuduxanus
HEOpPraHu4ecKkux coeauHeHud. Okcuabl: coctaB, kinaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoJeoOpa3ytolue - Ha npuMmepe okcuna yriepoaa (l1) u
okcuna azora (l1)), Homenknarypa.* *IlonyueHne* u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammojeiicTBUEe C BOJIOM, KuciaoTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBbIC OCHOBaHUs. HoMeHknaTypa OCHOBaHUM.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBUE C OKCHIAMU
HEMETAJIJIOB, KUCIIOTaMHU, coJisiMu). *[loyuyenue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (PU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIPUMEpPE COJISHOW W CEpPHOM KHUCIOT), *crmocoObl mosydeHus.™ Psin
aktuBHocTH MetauioB H. H. bekeroBa. Conu (cpemaHue): HOMEHKJATypa COJEH,
*CcrocoObl MOyYeHUs ™, B3aUMOJICHCTBHE COJICH ¢ METaJlIaMH, KUCJIOTaMHU, IIeJI0YaMu U
COJISIMU, TIPUMEHCHHE.

[Tousitne 006 aM(pOTEepHBIX THMAPOKCHAAX (HAa MpUMEpe IUHKA U *aJIFOMHHUA®):
*XMMHUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOTAMHU M LIEJIO0YAMHU, PA3IOKEHUE NpU
HarpeBaHUM) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHWYECKUX  COCIUHEHUM.
I'eneTnyeckue psabl.

XHAMHUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COJIEPKAHUS KUCIOpOaa
B BO3/yXE; MOJTyYEHUE U U3yYEHUE CBOMCTB KUCIOPO/a; HAOII0IeHNE B3aUMOIEHCTBHS
BEILECTB C KMCIOPOJOM M YCIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEHUs (IoxKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMyi OKCHIOB M OMHMCAHUE UX CBOMCTB; MOJYYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lloB BEIIECTB KOJUYSCTBOM | MOJIb;
UCCJIeIOBaHNE OCOOCHHOCTEH pPacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J10JIE PACTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KaJbleM) (BO3MOKHO UCIIOIb30BaHUE
BHUJIECOMATEPUATIOB); OIPEJECICHUE PACTBOPOB KHCIOT M IIEJIOYEH C MOMOIIbIO
WHMKATOPOB; HCCIIeOBAaHUE 00pa3IlOB HEOPTAHMUECKHUX BEIIECTB PAa3INYHBIX KJIACCOB;
HAOJIOZICHNE WM3MEHEHUsI OKPAcKW HWHAMKATOPOB B PACTBOpPaxX KHUCJIOT U IIEJIOYEH;
n3yueHue Biammopeinctus okcuaa Menu(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEAKUUMHA HEUTpalIu3aluy; [OJYYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJTHOIO METAJIJIa APYTUM U3 PACTBOPA COJIH; PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHeume KiiacChl HEOPraHUYECKUX COCTUHEHUI.

[Tepunonnueckuit 3akoH u llepuoanyeckas cucteMa XUMHUYECKUX SJIEMEHTOB
J1. 1. MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC PEAKIIHH.

ITepBbie MOMBITKU KJIaCCU(PUKAIIMNA XUMUUYECKHUX dJIeMeHTOB. [loHsTHE O rpymmax
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CXOJHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIETOYHO3EMENTbHBIE METAIIIbI, IaJIOT€Hbl, HHEPTHBIE
ra3bl). *1eMeHThl, KOTOpbIE 00pa3yoT aM(POTepHbIE OKCUJIbI U TUIPOKCHIBI. *

Ilepponnueckuin 3akoH. Ilepuomuueckas cucreMa XUMHUYECKUX DJIEMEHTOB
1. 1. Menneneesa. KopoTkonepuonnas U *IMHHOTIEpUOAHAS ™ bopmbl
Ilepuonnueckon cucrembl xuMudeckux sneMeHToB [[. . Menneneesa. Ilepuonsl u
rpynmnbl. PU3NYECKUN CMBICT HOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUONA WU TPYIIIbI
JJIEMEHTA.

Crtpoenne atomoB. CoctaB aTtoMHbIX sifep. *M3otonbl.* Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuUMHUECKUX 3emMeHTOB [leprnonnueckoi
cucreMbl J[. 1. MeHnneneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOroO (MOPSAKOBOrO0) HOMEpa 3HayeHUe
Ilepnoanueckoro 3akoHa u Ilepuonnueckodl CHCTEMBl XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku u ipakTuku. J. . MeHneneeB — yuéHblii U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSIpHAsl)  CBA3b.
*DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKHX 3JIEMEHTOB.* MoHHas CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIporneccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUIA HKCIIEPUMEHT: M3y4YeHHe OO0pa3loB BEIIECTB METAIOB U
HEMETAIIJIOB; B3aUMOJCHCTBUE T'MIPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U IIEI0YEH;
IIPOBEICHUE OIBITOB, UUIFOCTPUPYIOLIUX IIPUMEPDI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakuy pa3aoKeHus, COSIUHEHNS).

MeXnpeIMeTHBIC CBSA3H

Peanuzanms MEXIpPEAMETHBIX CBS3€H IPH M3YYCHHH XUMHHM B 8 Kiacce
OCYIICCTBIISICTCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX €CTCCTBEHHO-HAYYHBIX IMOHATUH, TaK
U TIOHSATHUH, SBISIOMIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB CCTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01Ke eCTECTBCHHO-HAYYHBIC TIOHSTHS : HAYYHBIN (DaKT, TUIIOTE3a, TSOPHS, 3aKOH,
aHaluM3, CHUHTE3, KiacCU(UKAIUA, ICPUOJANYHOCTb, HAOIIOJCHNE, DKCIICPUMEHT,
MOJICJIMPOBAHUE, H3MEPCHHUE, MOJICIIb, SIBJICHHE.

dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, HU30TOIIbI,
PaMOaKTHBHOCTh, MOJICKYJIA, OSJICKTPUYCCKHHA 3apsji, BEIICCTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHME BEIECTBa, ras, (pU3WYeCKUE BEIMYHMHBI, CAMHHIIBI M3MCPCHHS,
KOCMOC, TJIaHETHI, 3B&31b6I, COJIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOIIaeMbIC, TOILIMBO, BOJIHBIC PECYPCHI.

COIAEPKXAHHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 xXuMu4eckas peakius
[Tepuognueckuii 3akoH. Ilepuomnueckas cuUcTeMa XHWMHUYECKHUX DJIEMEHTOB
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. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMM CBONCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIMs, KaJIbLUA U UX COCAUHEHUH B
COOTBETCTBUU C TOJIOKEHUEM 3JIEMEHTOB B lleproguueckoi cucteMe U CTPOECHUEM HX
aTOMOB.

Crpoenue BellecTBa: BHAbl XUMHUUYECKOW CBA3U. THIBI KPUCTATITMYECKHUX
pPEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXKAyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHUE CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHUMN, TeHETUYECKAs CBsI3b HEOPTraHUYECKUX BEIIECTB.

Knaccupukanuss XuMUUECKUX pPEakIuil Mo pa3IMuHbIM MpHU3HAKaM (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB, *M0 OOpPaTUMOCTHU, [0 Y4YacTHIO
Karaju3aropa).* DK30- U IHAOTEPMHUYECKHE peakiuu. *TepMOXUMUUYECKHE
ypaBHEHUS. ™

*TlonsiTue 0 CKOpOCTH XUMHYECKOW peakiuu. [lonstne 006 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakmusax. [lonsiTue o xumuueckoMm paBHOBecHHU. CMeElIeHnE XUMUYECKOTO paBHOBECHSI.
DakTOpHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKON PEaKIMU U TMOJ0KEHUE XUMHUUYECKOTO
paBHOBecHs. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTHYECKON OUCCOLMALMHU. DIIEKTPOJIUTUYECKAS JUCCOLIMALU.
DNEKTPOAUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M [OHCCOLMAIUU
BEIIECTB C pa3IMYHBIMM BHJAMU XUMHYecKOM cBsizu. [loHdaTtne o creneHu
nuccoranun.* CibHBIC B CJ1a0ble AJIEKTPOJIHTHI.

Peakiiuu monHOr0 0oOMEeHa. YCJIOBHS NMPOTEKAHUS peaKIuii MOHHOTO OOMEHa 0
koH1a. [lonHbIE M COKpalIEHHBIE HOHHBIC YPABHEHUS PEaKIUi. XUMHYECKHUE CBOKMCTBA
KHUCIIOT, OCHOBAaHMH M COJICM B CBeTE€ IPEACTaBICHUA 00 IICKTPOJIUTHICCKON
mucconuannn. Cpena pactBopa. KauecTBeHHblE peaklMd Ha KAaTUOHbI M AHUOHBI:
xjopuna-, Opomua-, uoAua-, cyiabdar-, KapOoHaT-, CcUIMKaT-, ¢ocdaT- aHHOHBI;
TUJPOKCHI-UOHBI; KATHOHBI aMMOHMS, MarHusl, Kajablvs, aJTlOMUHUS, kene3a (2+) u (3+),
Menu (2+), HMHKa, IPUCYTCTBYIOIIUE B BOJIHBIX pacTBOpaXx.

XUMHUYECKUNA SKCIEPUMEHT: O3HAKOMIICHHE C MOJECISIMH KPUCTANIMUYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETaUIoB (rpadura v aaMmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HaTpHsl); HCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW peakiuu OT BO3ACHCTBHA Pa3NUYHBIX (AKTOPOB; HCCIEIOBAHUE
AIEKTPONPOBOJHOCTUA PACTBOPOB BEILIECTB, MpoOIEcca IUCCOLUALMNA KUCIOT, HIEI0Yel U
coiied  (BO3MOXHO  HCIIOJIb30BAHUE  BHUIEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS] PEeaKuuid HOHHOTO oOMeHa (0Opa3oBaHHE
ocajika, BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbl); OMBITOB, WJUTIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuii (ropeHHe, peakiuu  Pa3IoKeHUS,
COCJIMHEHUS); PACcClO3HABAaHUE HEOPTraHUYECKUX BEIIECTB C MOMOIIbI0 KAaYECTBEHHBIX
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pCaKHI/Iﬁ Ha MOHBI;, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

Hemetainnbl 1 ux coeuHEeHUs

O6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIE CTEeNeHU OKUCIIeHHs. CTpoeHue U (U3NIeCKUe CBOMCTBA MTPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha MTpUMepe XJiopa (B3auMOJIEHCTBUE C METAJIAMH,
HEMETaJJTaMH — BOJIOPOJIOM U KHCJIOpoJoM, *mienouamMu™). XiaopoBogoposa. ComsiHast
KHCJIOTA, XUMUYECKUE CBOMCTBa, *monydeHue®, mpumeHeHue. *JleficTBHe Xjopa H
XJIOPOBOJIOPO/Ia Ha OpPTaHU3M 4YesioBeka.* BakHeiiine XJIOpUIbl U UX HAXOXKICHUE B
IpUPOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTEIICHH OKUCIICHUS.

Crpoenue U (pU3MYECKUE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPBI.
AnnoTtpornHble MOAUM(UKAIUMU KUCIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa Cepbl
(B3ammoneiicTBUe *Cc HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kkucioramu).* CepoBOAOPOA: CTPOCHHE,
bu3uYecKue M XMMHUYECKHE CBOMCTBA (KUCIIOTHBIE W BOCCTAHOBUTEIBHBIC CBOWCTBA).
Okcuabl cepbl Kak MPEICTaBUTENN KUCITOTHBIX OKCU0B. CepHas KucioTa: (Uu3ndecKue
U XUMHueckue cBoiicTBa (oOume u crnenupuueckue). Coau CepHOUM KHUCIOTHI,
KaueCcTBeHHas peakius Ha cyybdar-uoH. CepHuCTas KUCI0Ta. *XUMUUECKUE PEaKIIHH,
JeXKallue B OCHOBE MPOMBINIJIEHHOTO CHoco0a TONy4YeHUsT CEepHOM KHCIIOTHL *
Haxosxxnenue cepsl u e€ coeluHeHuii B npupoe. [I[puMeHnenue cepbl U ee COeIMHEHH N B
ObITY M B TMPOMBIIUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKaloleh Cpebl
COCIMHEHUSMHU Cepbl (KUCIOTHBIC JTOKIU, 3arpA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
€ro mpeaoTBpalieHus. *

O6m1as xapakTepucTuka 3JeMeHTOB VA-Tpyniibl. OCOOEHHOCTH CTPOSHHUS aTOMOB
azora u (pocdopa, xapakTepHbIE CTEIICHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEiCTBME C MeETaUlaMH W HEMETaUIaMU - KHUCJIOPOJOM M BOIOPOJIOM).
Kpyrosopor azora B mnpupome. AmMMuak: (umyeckne M XUMHYECKHE CBOMCTBa
(oKkmCcIIeHne, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moiydeHue™® w MpUMEHEHUE.
Conmu amMMOHMS: coOCTaB, (u3uyeckne W XUMHYECKHE CBOWCTBa (pasliosKeHHE,
B3aMMOJICMCTBUE CO LIeJIoYaMH), NpuMeHeHue. KauecTBeHHass peakiusi Ha HMOHbI
aMMOHHS. A30THasi KHCIIOTa, €€ (PU3MUECKHEe M XHMHUYECKHe CBOMcTBa (0OIme u
cnerubuyeckue), *nomydenue.®* Hutpatel (pazmoxeHue). A30THUCTas KHCIOTA.
Hcrnonp30BaHne HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX YIOOPCHUH.
*XUMHUYEeCKOoe 3arpsi3HEHHE OKpYKarolled cpenbl COSIUHEHHUSIMU a30Ta (KHUCIOTHBIE
JOK M, 3arpsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

dochop, *ammorponHsie Moaudukanuu dochopa,* uznUecKrue U XUMUUIECKUE
CBOMCTBa (B3aUMOJEHUCTBHE C METaUIaMU, HEMETaulaMHu, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoM kuciaoTamm).* Oxcun docdopa (V), oprodochopnas kucioTa:
du3nyeckue M XUMHUYECKUE CBOWCTBa, *monydenue.® *[loHaTHe O MHHEpAIbHBIX
ynoOpenusax: HUTpathl U ¢Gocdarbl. [loHsATHE 0 KOMIUIEKCHBIX yAoOpeHusx.* OoOiias
xapaktepuctuka 35eMeHToB [V A-rpynnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB yIJiepoja U
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KpeMHUsl. BajJeHTHOCTh M XapaKTepHbIE CTENEHU OKHUCJICHUSI aTOMOB yriepojaa u
KkpemHus. PacipocTpanenue yriiepoaa B IpUPOJIE, XapaKTepPHbIE CTEIIEHH OKUCIICHUSI.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢(U3HUECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJIEHCTBHE C METAJUIaMHU, HEMETAJJIAMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW W CEpHOM KHCiaoTamu)*. AmcopOimst. KpyroBopot
yraepoaa B npupoge. Okcuabl yriepoaa, ux (pU3MUYecKue M XUMHUYECKUE CBOMCTBA,
MOJIydYeHWE U MPUMEHEHHUE, JCHCTBME HA OpraHuW3M YelioBeKa. *IKOJOTHMYEeCKUe
npoOJieMbl, CBs3aHHbIE ¢ OKkcuaoM yriepoaa(lV); runoresa riio0aibHOTO MOTEIUICHUS
KJIUMaTa; MapHUKOBBIM 3(PdekT.* YronpHas kuciaora u €€ Coiu, UX (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, *MoiydeHne u mnpuMmeHeHue.* KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

O6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHUS OpPraHUYECKUX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, THIIeHa, 3TaHoIa, YKCYCHOU KUCI0Thl. *Mx
cocTaB U xummuieckoe crpoenue. Knaccudukanust oprannueckux Bemects.* [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: XKUpaX, OelKax, yrieBoJgax — M UX POJIU B KU3HH
yeynoBeka. *MartepuaabHOe €IMHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COSAUHEHUN. *

Kpemuui#i, ero ¢usuyeckue W XUMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aUMOJICHCTBHS C MeETAUIaMU M HEMETaUlaMH), *MOJIydeHHe™* U TpPUMEHEHHE.
*CoenuHeHus: KpeMHUs1 B ipupojie. O0uue npeactasieHus 006 okcuae kpeMaus(IV) u
KpeMHueBOU kucnore. CunkaThl, GU3NUYECKUE U XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE U
NpUMEHEHHE B OBITY, TPOMBIIIUIEHHOCTH (B MEAUIIMHCKOM, 3JIEKTPOHHOU, CTPOUTEIHHOM
U Jp.). Baxueiiime crpouTenbHble MaTepHalbl: KEpaMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eroH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpPUAJIOB B
MOBCETHEBHOM JKU3HMU. *

XVUMHUYECKUI SKCHEPUMEHT: H3Yy4YeHHE O00pa3I[0B HEOPraHWYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTHI; IPOBEJACHUE KAYECTBEHHBIX PEAKUUN HA XJIOPHUI-UOHBI U
HAOJIIOICHHE TPU3HAKOB WX TMPOTEKAHMS; OIBIThL, OTpa)kawimue (U3NYecKue u
XUMUYECKUE CBOMCTBAa TaJOr€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C O0Opa3naMu  XJOPUI0B  (TaJOTeHHJIOB);
O3HAKOMJIEHHWE C oOpas3iaMu cepbl U €€ COCAMHEHHUSIMU (BO3MOKHO HCITOJIH30BAaHUE
BUJIEOMATEpPHAIOB); HaAOIIOJEHUE TIpoliecca OOYTrNIMBaHUS caxapa TOJ JeHCTBHUEM
KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIOTHI; U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEPHOU KUCIIOTHI, TPOBEICHNE KaUeCTBEHHOUW peakIuy Ha CyIb(}aT-uoH U HAOIIOACHUE
Mpu3HaKa e€ MPOTeKaHus; O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBAMH a30Ta, hochopa
Y UX COCIMHECHHI (BO3MOYKHO HUCTIOIB30BaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 hochopHBIX yaoOpeHuit; MOTydeHHe aMMUaKa U U3y4eHUe er0 CBONCTB; MPOBEICHNE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHMS W (ochaT-uOoH W M3ydeHHE MPU3HAKOB MX
MPOTEKaHMs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTbI C MEIbIO
(BO3MOKHO MCMOJB30BaHHE BUIAECOMATEPUANIOB); U3yUEHHUE MOJETIEH KPUCTAINYECKUX
pemeToK anmasa, rpadura; O3HAKOMJIEHHUE C MPOLECCOM aJcopOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIrI€M U YCTPONCTBOM MPOTHUBOrasza; IMOJy4YeHUE
YIJIEKUCIIOrO Ta3a U M3YyUYEeHHE €ro CBOWCTB; MPOBEJACHHE KAYECTBEHHBIX pPEaKIuil Ha
KapOOHAT- U CUJIMKAT-UOHBI M U3YyUYEHHE MPU3HAKOB UX MPOTEKAHMS; O3HAKOMIICHUE C
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HpOIIYKHHGﬁ CUJIMKATHOM IMPOMBINIJICHHOCTHU, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10
TeMe «BakHelne HeMeTalabl U UX COCOAHUHCHMU).

Mertauibl U UX COETUHEHUSA

OO6m1as xapakTepUCTHKAa XUMHUYECKUX 2JIEMEHTOB — METAaJUIOB Ha OCHOBAHUU UX
nojoxeHus B [lepuonnueckont cucreme xumuueckux diuemeHToB 1. 1. Menneneesa u
cTpoeHusi atoMoB. CTpoeHME MeTauioB. MeTamnuueckass CBA3b M METALIMYECKas
KpHUCTAJUIMYECKasi pemIETKA. OIJIEKTPOXMMHUYECKUM PAJ  HAOpsSIKEHUH METaJIoB.
dusznyeckue M XMMHUYECKUE CBOMCTBA METAIIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOH, KucIOoTamMu). *O01me crnocoObl mojiydyeHus MetaiaoB. [loHsaTHe 0 KOppo3uu
METaJIJIOB, OCHOBHBIE CMOCOOBI 3alIUTHl MX OT Koppo3uu. CruiaBbl (CTajdb, YyTyH,
JTIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. *

[IlenouHble MeTauIbl: TOJNOXKEHUE B Ilepronnueckol CHUCTEME XHMHUUYECKHUX
aneMeHToB [l. 1. Meneneesa; crpoenre aroMoB. Haxoxxznenue B npupoje. Pusnyeckue
U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUIPOKCUIBI HATPUS
u Kanus. [I[pumMeHeHne meaoYHbIX METAIIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENBHBIE METAIIIBI MATHUI U KaJIbLIMK: 110JI0)KEeHUE B [lepuoanueckont
cuctemMe Xxumuueckux anemMenToB J[. 1. MenpeneeBa; CTpoeHUE UX aTOMOB; HAXOXKICHHUE
B npupoae. Pu3nyeckue U XMMHUYECKUE CBOWCTBA MarHus WU Kaiablus. BakHewiiue
COCMHEHUs KalbIus (OKCHJ, THUIAPOKCHUI, coyin). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHEeHUS. ™

AmromuHuii: nojoxeHue B Ilepmoamyeckoll cucTeME XUMUYECKUX 3JIEMEHTOB
JI. 1. MeHneneeBa; CTpOEGHHME aTOMa; HaxoXKJIeHue B mpupone. Duznueckue u
XMMHYECKHUE CBOMCTBAa amoOMHUHHUS. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHUIA
ATIOMHUHMUS.

Kenezo: mnonoxenne B Ilepuoanueckoil cHUCTEME XHUMUYECKUX DJIEMEHTOB
JI. 1. MenpneneeBa; CTpOCHME aToMa; HaxoxiaeHue B mnpupoae. Duszmyeckue u
XUMUYECKHE CBOMCTBA jKeJe3a (B3aMMOJEICTBUE C METAJNIAMH, KUCIOTaMH U COJISIMH).
Oxkcupapl, ruapokcuabl u conu skeneza(ll) um kemesza(Ill): coctaB, cBoiicTBa U
*nonydenue.™

XVWMHUYECKUN IKCTIEPUMEHT: 03HAKOMJICHUE C 00pa3I[aMy METAIIJIOB U CILJIaBOB, X
(¢u3NMUeCKUMHI CBOMCTBAMU; W3YUYEHHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KaIbIus U
HaTpusi ¢ BOJOM (BO3MOKHO HCIOJIb30BAHUE BUACOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
AKECTKOW BOJBI; Mpoliecca TOPEHHUs Kejne3a B KUCIOpPOoAe (BO3MOXKHO HCIIOIb30BaHUE
BHJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAaKIMii HA UOHBI (MarHus,
Kasblivsl, amtoMuHus, uuHka, skeneza(ll) u xenmeza(Ill), memu(Il)); nabmonenue u
ONMCAaHUE MPOLECCOB OKpAlIMBAHUS IUIAMEHM WOHAMHW HATpHS, Kalldsl WU KaJIbLUS
(BO3MOKHO HCITOJIb30BAaHWE BUIEOMATEPHUATIOB); MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA ATFOMHUHUS Y TUAPOKCH/IA IUHKA; PEIICHUE YKCIEPUMEHTAJBHBIX 3a/1a4 I10
Teme «BaxxHenne MeTamibl U UX COSIUHEHUS.

XuMUA U OKpY>Karolas cpeaa
*HoBbie MaTepuanbl U TeXHOJOTHMU. BelectBa W maTepuanibl B MOBCEIHEBHOMN
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KU3HU YelloBeKa. XHMHS M 310poBbe. be3onmacHoe HCMONb30BaHUE BELIECTB U
XUMHYECKUX peakuuii B ObiTy. IlepBasg momomp MNpu XUMHYECKUX OXKOTax
u otpaBieHusX. OCHOBBI FIKOJIOTMYECKON TPaMOTHOCTH. *

*XHUMHUYECKOE 3arpsi3HEHHE OKpyXarolel cpenbl (mpenenbHas AOMyCTHMas
koHieHTpaius BemectB — [1JIK). Ponbs Xxumuu B penieHnn SKoJI0ru4ecKux mpooiaem. *

*[Ipupo/iHbIE UCTOYHUKH YTIEBOAOPOJAOB (yroib, HPUPOAHBIA Tra3, HePTb),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. *

XUMHUYECKUI KCHEPUMEHT: M3yYeHUE 00pa3loB MaTepuanoB (CTEKJIO, CIUIABbHI
METaJJIOB, OJMMEPHBIE MaTepUabl).™

MeXnpeIMeTHBIE CBS3H

Peanuzammst MEXNpeAMETHBIX CBS3€H TNpU HM3yYeHUHW XUMHU B 9 Kimacce
OCYIICCTBIISICTCS Yepe3 UCTIOJb30BaHUE KaK OOITUX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX IMPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (PakT, TUIIOTE3a, 3aKOH, TSOPHS,
aHaNMM3, CHUHTE3, KilacCU(pUKAIMA, TEPUOJIUIHOCTh, HAOIIOJECHUE, JKCIICPUMEHT,
MOJICJTMPOBAHKME, W3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(DQEKT, TEXHOJIOTHS,
MaTepHAIbI.

dusnka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, WU30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, MPOBOJAHUKH, MOTYIPOBOIHUKH,
TUDJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPUCTANIMYECKas pEIIETKa, CIUIAaBbI, (QU3NYECKHUE
BEJIMYUHBI, CAUMHUIBI H3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
ComnHie.

buonorusi: ¢doTtocuHTe3, AbIXaHHWe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yII0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOJIBI, IOJIE3HBIC
MCKOTIaeMbI€, TOIUTMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XNUMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B menom pesynbratel ocBoeHus obOydaronumucs ¢ 3[IP ydebnoro mpemmera
«Xumus» NOHKHBI COBMAJaTh c¢ pe3ynpraramu DenepanbHoil paboueil mporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanusi. Hanbosee 3HaAUMMBIMU SIBJISIFOTCS :

JIMYHOCTHLIE PE3VYJIbTATBI:

JIMIHOCTHBIE PE3YIBTATH OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIIETO 00pa3oBaHUs
JOCTUTAIOTCA B XO0J€ OOyYeHHS XWMHH B EAWHCTBE Yy4eOHOM W BOCIHUTATEIHHOMN
JNEATENBHOCTU B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMU COLIMOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHATHIMU B OOLIIECTBE MTPaBUIIaMHU U HOPMaMHU
MOBEJICHUSI U CITIOCOOCTBYIOT IIpoOliecCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3AI[UU

00yYarOITHUXCS.
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JInuHOCTHBIE pe3yabTaThl OTpPaXKaroT TOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMI U paclIupeHHe
OTbITa JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U
Hay4YHOMY HaCJIEIUI0, TOHUMaHUsI 3HAUCHUSI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpManmuedn o MepeaoBbIX
JTOCTHXKEHUSIX U OTKPBITHSX MUPOBON U OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
Hay4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOT0 BOCTIUTAHUS :

MPEACTaBICHUS O COIMATIBHBIX HOPMaX U MPaBUIaX MEKIUIYHOCTHBIX OTHOIICHUHN
B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIEI0OBATENbCKOM, TBOPUECKOM U JPYTUX BUAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESITENBHOCTH  TPH  BBIMOJHEHHH  Y4eOHBIX,
MO3HABATEIBLHBIX 327124, BHIMOJTHEHUN XUMHUECKUX SKCTIEPUMEHTOB, CO3JIJaHUH YICOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aHMMOTIOHMMAHUIO M B3aMMOIIOMOINM B MPOIECCE ITOMU
y4eOHOU JEeSTEIHbHOCTH, TOTOBHOCTU OIICHUBATh CBOE IMOBEJCHUE U TOCTYIKH CBOMX
TOBApHUIIEH C TO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUM MTOCTYIIKOB;

3) IEHHOCTH HAyYHOTO TTO3HAHUSIL:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIOH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUH 10
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0aeMBbIX TPOIECCOB U SIBJICHUM;

MO3HABATEIbHON, MH(GOPMAIIMOHHONW W YHUTATEIbCKON KYJIbTYpPHI, B TOM YHCJIE
HABBIKOB CaMOCTOATEIIBHOW PabOThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMHU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 H TIO3HAHWIO, JIF0OO03HATEIHLHOCTH, TOTOBHOCTU W
CIIOCOOHOCTH K caMO0Opa30BaHUIO, TPOCKTHOM M MCCIEIOBATEIBCKON NEITETLHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00yUYEHUS B JajIbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPHI 310POBbSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY 30pPOBBIO,
YCTAHOBKM Ha 3JJ0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJii, HApKOTHUKOB, KYypeHHs), HEOOXOIUMOCTHU
COOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TPHU OOpAIIEHWH C XUMHYECKUMH BEIIECTBAMHU B
OBITY M peabHOU KU3HH,

5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3Y4YEeHHUIO mpodeccuid U Tpyaa pa3iudyHOro poja,
YBaXEHHE K TPYAy U pe3yJbTaraMm TPYAOBOM NEATEIBHOCTH, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMUHU, OCO3HAHHOTO BBHIOOpA MHIMBHUIYaJIbHOU
TPACGKTOPUU MPOJOJKEHHUS] 00pa30oBaHUsI C YYETOM JIMYHOCTHBIX HWHTEPECOB H
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CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEAE;

6) 9KOJIOTHYECKOI'0 BOCIIUTAHUSA

HKOJIOTHYECKU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAHHS, MOHMMAaHHUS LEHHOCTH 3J0pPOBOr0 M OE30MaCHOI0
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 370pPOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHUS MpaBuUil 0€30MacHOTO
MOBEACHUS NpU paboTe C BEIIECTBAMM, A TAKXKE B CUTYallUsIX, YTPOXKAIOIINX 3/I0POBbIO U
YKU3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydaeMble MpPU HM3YYCHUH XUMUH, IS
pelIeHus 3a/1ay, CBSI3aHHBIX C OKpY)Karolled MPUPOAHONU Cpeoil, MOBBILIEHUS! YPOBHS
HKOJIOTMYECKOM KyIbTYphl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYeCKUX TpodiemM
U MyTel WX pelIeHus MOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B [TO3HABATEIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITPEAMETHBIE PE3VJIBTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOCHUS 0O0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
quclie:

1) Ga30BBIC JIOTHYECCKUE ACUCTBUS:

BBISIBJISITH IPUYUUHBI M CIIEJICTBUS MMPOCTHIX XUMUUECKHUX SIBJICHUIA;

OCYIIECTBIISITh CPAaBHEHHE, KJIACCU(DUKAIINIO XMMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAaHUSM M KPUTEPHUSAM JIJISl YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTB JIOTHYECKOE CYXKICHHE MOCIe MPEIBAPUTEIHHOIO aHaIN3a, BKIII0YAOIIee
YCTaHOBJICHHUE MPUYMHHO-CIIEICTBEHHBIX CBA3EH

co3/aBaTh, MPUMEHATH U MPEOOPA30BbIBATh 3HAKH U CUMBOJIBI, MOJICIIA U CXEMBbI
JUTS pelIeHus] y4eOHBIX M MO3HABATEIBHBIX 3a/1a4u C TTIOMOIIBIO MEJJarora;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XWMHUYECKUX TPOIECCOB M  HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIICIOBATCIBCKUEC JCHCTBUA

C MOMOIIBIO €1arora NPOBOJAUTh XUMHYECKHI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHSI, IPUUNHHO-CIICICTBEHHBIX CBA3EH
1 3aBUCHUMOCTEH 00BEKTOB MEXKITY COOOI;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O0O0OUIEHUS U
BBIBOJIBI TIO pE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHMSI, OTIBITA;

3) pabota ¢ nHpOpMaIUeH:

BBISBJIATh JAeUIUTHl WHGOPMAIUU, JAHHBIX, HEOOXOMUMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4M;

peoOpa3oBBIBaTh HHPOPMAIIUIO W3 OJTHOTO BUJA B IPYTOi (TaOIHILy B TEKCT U
mp.);

HCKaTh WIM OTOMpaTh MHPOPMAIUIO WM JIaHHBbIE U3 UCTOUYHHKOB C Y4ETOM
MpEVIOKEHHON Y4eOHOM 3a7jauM U 3aJIaHHBIX KPUTEPHUEB.
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OBnajzieHre YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMHU:

OpraHU30BBIBATh YU4EOHOE B3aMMOJICHCTBUE B rpymie (onpeaensith oOlIue e,
pacrpenensTh poJiv, JOTOBAPUBATHCA JIPYT C IPYTOM U T. II.).

C MOMOIIBIO0 TEAarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHBIE
TEKCThl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEPUANIOB [JI BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpPraHU30BBIBATh Y4YEOHOE COTPYAHHUYECTBO U COBMECTHYIO [ESTEIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOTaTh MHIUBUAYAJIbHO U B TPYIINE: HAXOIUTH 0OIIIee
pelieHre W paspemarh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POPMyIUPOBAThH, APIYMEHTUPOBAThH U OTCTAMBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIUI MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPEe TPYIIION.

OBnajieHre YHUBEPCAITBHBIMU YU€OHBIMU PETYISATUBHBIMU JICUCTBUSIMU:

oOHapyxuBaTh W (OPMYyJIUPOBATh Y4YeOHYIO MpoOJIeMy, ONpEeAeNsITh IIeb
y4eOHOMU JIeITeIIbHOCTH;

BJIaJIETh OCHOBAMH CAaMOKOHTPOJIS, CaMOOILICHKH, TMPUHATUS PELUICHUN U
OCYIIECTBJICHHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M TTO3HABATEIILHOM IS TEIHHOCTH;

COOTHOCUTHh CBOW JICUCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEW JEATCIBHOCTA B TMPOILIECCE JOCTHUKEHUS pe3ysbTara, OMpPEACsTh
criocoObl IEUCTBUH B paMKaX MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATH
CBOU JICMCTBHS B COOTBETCTBUU C U3MEHSAIONICHUCS CUTYalUEH;

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U IpejiaraTh IJaH €€ U3BMEHECHUS;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMPU pEHIEHUU Y4eOHOM
3aJ1a4u;

MOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TPeOyeMblil pe3ysbTaT
NEATeIbHOCTH, ONPEACNATh IMO3UTHUBHBIC H3MEHCHHUS W HaIpaBlICHHs, TpeOyrouue
najabHenen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMYy YEJIOBEKY, €ro MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B coctaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEILHOTO COEPKAHNUA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MporpaMMoM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHUS M CIHOCOOBI NEUCTBH, crnerududeckue s ydeOHOro mpeaMeTa
«XuMUsD», BUABL ACATEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHWS, €r0 MHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUSIX:

MPEJICTABIEHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IPUPOIBI,
NMOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphl M TPAKTUUYECKOU
JIESITETPHOCTH YEJI0BEKa B YCIOBUSX COBPEMEHHOTO 00IIECTBA; TOHUMAaHUE MECTa XUMUHU
Cpeau IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMU MOHSITUHHOIO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUU JIJIs1
cocTaBjieHuss GOpMyJl HEOPraHUYECKUX BEUIECTB, YPABHCHUN XUMUUYECKUX peakuuil (c
OMOpONl Ha aJIropuT™M Y4eOHBIX JEWUCTBUI); BIIaJICHHE OCHOBAMH XHMHUYECKOU
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HomeHknaTypbl (IUPAC u TpuBHanbpHOI) MU yMEHUE HMCIOJB30BATh €€ JJISl pelIeHUs
y4eOHO-TI03HaBaTENbHBIX 337a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIEIU
IU1s1 OOBbSICHEHUSI CTPOCHHSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY € OTIOPOM Ha OIpeIe/ICHNUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHUE C MMOMOUIBIO YUUTENSA
IIPUMEHSTh CUCTEMY XUMHUUYECKUX 3HAHMHU JUIA YCTAHOBJICHHSI B3aUMOCBA3EH MEKIY
M3YYEHHBIM MAaTe€puajoM M INpPU IOJYYEHHM HOBBIX 3HAaHMM, a TaKXKe B IpoLecce
BBINIOJIHEHUS YYEOHBIX 3aJaHUid W Mpu paboTe ¢ HCTOYHUKAMU XUMHUYECKOU
nH(popMaIK, KOTOpasi BKIIIOYAET:

BAKHEWIIME XUMHUUYECKUE TOHATUA: XUMHUUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJISpHas Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAasi Macca, MOJIAPHBIM 00BbEM, OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb (CpeaHss),
XUMUYECKAsl peakuus, pEaKUWd COCAUHEHUS, PEAKUUHU PA3JIO0KEHUS, pPEaKIuu
3aMellleHHs], peakuu oOMeHa, TeIIOBOM 3P (EeKT peakuu, 7K30- U IHAOTEPMHUUYECKUE
peaKkiuu, pacTBOpP, MaccoBas JI0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MaccoBas
JI0JISl ¥ IPOLIEHTHAs! KOHUEHTpALKs BEIIECTBA B PACTBOPE, AP0 aTOMA, SJIEKTPHUUECKUN
CJIOM aToMa, aToMHasi opOuTalb, paguyC aTroMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMHUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJSPHAS W HENMOJISIPHAS KOBAJICHTHAs
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBS3b, KpPHUCTAJUIMYECKash peuieTka (aTomHas,
MOHHAs, METaJInYecKas, MOJIEKYJspHas), WOH, KATHOH, AHWOH, JJIEKTPOJUT U HE
QJIEKTPOJIUT,  DJEKTPOJIUTHYECKAs  JUCCOLMALMS, pPEaKIUM HMOHHOro  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, OKHUCIUTEIb U BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAHOBJICHHE, JJIEKTPOJIU3, XMMHUECKOE PaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE peaklUh, CKOPOCTh XMMHUYECKOM peakluu, KaTaau3aTop, HpeaeibHO
nomyctumas konueHtpauus (IT1K), koppo3us MeTaios, CIIJIaBbl,

OCHOBOIIOJIAraroINe 3aKOHbI XUMHUHN: 3aKOH COXpaHeHus Macchl, llepuonnueckun
3akoH J[. 1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUM XHUMHMH: ATOMHO-MOJICKYJSIDHAst TEOpPHsl, TEOpUA DJIEKTPOJIUTHYECKOU
JUCCOLMALIM, & TAK)KE INPEICTABICHUS O HAy4YHBIX METOJAX IO3HAHUs, B TOM YHUCIE
JKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX HCCIEHOBAaHMs BEILIECTB U U3Y4YCHUS
XUMHUYECKHUX PEaKIU;

IIPEACTABICHUE O IEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3IIEKTPOOTPULATENBHOCTh), IPOCTBIX W CJIOXKHBIX BEIIECTB OT
IIOJIOXKEHUS 31eMeHTOB B Ileproamyeckoil cucreme (B MajlbIX MEPUOAAX W TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBSACHATH CBA3b IOJIOKECHUS
anemeHTa B lleprognyeckoil cuCTEME € YHUCIOBBIMM XapAaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YhCIO JIEKTPOHOB),
pacHpenereHueM JJIEKTPOHOB [0 JHEPreTHUYECKMM YPOBHSM aTOMOB IIEPBBIX TPEX
NEPUOIOB, Kalus U KaJbIUs; KIacCU(PUIUPOBATh XUMHUUECKHUE AJIEMEHTHI C OMOpOoil Ha
orpeaeneHus: PU3NIECKOro CMpIcia UPPOBLIX JAHHBIX MEPUOANUECKON TaOIHIIbI;

YMEHHUE KIACCUPUIUPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA U
XUMHUYECKUE PEAKIMU C ONOPOM Ha CXEMBI; OINpPENEATh BAJICHTHOCTH M CTEIEHb
OKHCJICHHS XUMUYECKUX JJIEMEHTOB, BUJ XUMUYECKON CBSA3M U THUIl KPUCTAJUIMYECKON
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CTPYKTYpPbI B COEIMHEHUSIX, 3aps/l HOHA, XapaKTep CPebl B BOAHBIX pacTBOPaX BEIIECTB
(KUCOT, OCHOBaHUM ), OKUCIIMTENb U BOCCTAHOBUTEIIb 10 AJITOPUTMY YUE€OHBIX I€UCTBHIA;
YMEHHUE XapaKTEepU30BaTh C ONOpPOl Ha cXeMy (QU3WYECKUEe U XUMUYECKUE
CBOICTBa MPOCTHIX BELIECTB (KUCIOPO, O30H, BOJOPOA, rpaduT, aiMa3, KpEMHHUIA, a30T,
docdop, cepa, X0p, HATPU, KU, MATHUM, KaJIbIUH, AIFOMUHUMN, )KEJI€30) U CI0KHBIX
BELIECTB, B TOM YHCIE HX BOJHBIX PAcCTBOPOB (BOJA, aMMHakK, XJIOPOBOIOPOJ,
CEPOBOJIOPOJI, OKCHIBI U THAPOKCUABI MeTauioB I - [IA rpymm, amomununs, menu (I1),
uuHka, xenesza (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u dochopa
(I u V), cepot (IV u VI), cepnucras, cepnas, a3otucras, a3orHas, (ochopnas,
yroJibHasi, KpEMHUEBAs KUCJIOTA U UX COJIM); OMHUCHIBATH C ONMOPOM Ha IJIaH U KIIOYEBbIE
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUsS MOCJE MPEABAPUTEIBLHOTO aHajiu3a IOJl PYKOBOJICTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXXHOCTb
MPOTEKAHUSI XUMUYECKUX MPEBpAIEHUN B Pa3IUYHBIX YCIOBUAX, BIUSHUE BEIIESCTB U
XUMHYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA M OKPYKAIOIIYIO MPUPOJIHYIO CPEIY;

YMEHHE COCTaBIISAITb IO 00pasily, CXeMe, aJIroputMy Y4ueOHBIX JEHCTBUMN
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHHS Peaklii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH), HWLIIOCTPUPYIOMIUX XUMHYECKUE
CBOMCTBAa M3YYCHHBIX KJIacCOB / TPyNI  HEOPraHMYECKMX BCIIECTB, a TaKKe
MOJITBEPIKAAIOIINX TEHETUUYECKYIO B3aUMOCBSI3b MEKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MACCOBYIO JIOJIIO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro mMaccy, 00bEM ra3oB C OMOPOW Ha
oOurue hopMybl; yMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIUM U
HaXOAUTh KOJIUYECTBO BEIIECTBA, 00BEM M MAcCy peareHTOB WM MPOAYKTOB PEAKIUU C
OTIopoit Ha 0Opasell, aIrOpUTM yIeOHBIX JICHCTBHIA;

BJIa/ICHHE OCHOBHBIMHU METOJaMHU HAy4YHOI'O TIO3HaHUS (HAONIOICHHE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE) MPU M3YYCHUM BEIIECTB M XUMHYECKUX SBICHHUI C
OTIOpON Ha aNroOpuTM Yy4YEeOHBIX ACHCTBHM; yMeHHE CHOPMYIHPOBATH MPOOJIEMY H
NPEIJIOKUTD YT €€ PEIIEHUs C TOMOIIBIO Ie/1arora; 3HaHue OCHOB 0€30MacHoi paboTh
C XUMHUYECKUMH BEIIECTBAMH, XUMUYIECKOH TOCY0M U 1a0OpaTOPHBIM 000PYI0BAHUEM;

HaJIM4YHUe MPAKTUYECKUX HABHIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMUYECKUX DSKCIIEPUMEHTOB IMOJ PYKOBOJICTBOM YUUTENd C OOCYKICHHEM IUIaHa
paboThI HIIM COCTABICHUEM TaOHUIIHI:

U3y4EHHUE U ONucaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C PU3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUYECKUX PEaAKITUH;

M3Yy4YEHHUE CIIOCOOOB pa3/ieNIeHUsI CMECEH;

MOJIy4eHHE KUCIIOPO/1a U U3YUEHHUE €TI0 CBOMCTB;

MOJIy4€HHE BOJOPOJA U U3yUYEHHE €0 CBOWCTB;

MOJIYYEHHE YIJIEKHCIIOTO ra3a U U3y4eHHE €ro CBOICTB;

MOJIy4YE€HHE aMMHUaKa U U3YYEHUE €ro CBOICTB;

MPUTOTOBJICHUE PACTBOPOB C OINPENCICHHOM MacCOBOW JOJIEM PaCTBOPEHHOIO
BELIECTBA;
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WCCJICIOBAHNE M OMKMCAHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB;

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa W (deHondTanenna) s
OTIpeIeTICHHs XapaKTepa CpeIbl B pacTBOpaxX KUCIOT U IIEJI0Yei;

WU3YYCHUE B3aWMOJECHCTBHUS KHCIOT C METaUIaMH, OKCHIAMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMU;

MOJIYYCHHE HEPACTBOPUMBIX OCHOBaHHI;

BBITECHEHHE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;

MCCIIeI0BaHNEe aM(POTEPHBIX CBOMCTB THAPOKCH/IOB ATFOMUHUS U ITUHKA,

pEIICHHEe  DKCICPUMEHTANBHBIX 3adad 1o Teme «OCHOBHBIC  KJIAcChI
HEOPTaHUYECKUX COCTUHCHU,

peIICHHEe  OSKCIEPUMEHTAJIBHBIX  3a7a4 M0 TeMe  «DJICKTPOJUTHYCCKAs
TUCCOITUAITISY;

pEIICHHE IKCIIEPUMEHTAIBHBIX 3aJlad Mo TeMe «BakHelmme HeMeTayulbl U HX
COCTTUHCHHS;

pEIICHHE SKCIIEPUMCEHTAJIBHBIX 3a7ad 1Mo TeMme «BakHeWime MeTamibl U UX
COCTTUHCHHS;

XUMHYECKUE SKCTIICPUMEHTHI, HIUTFOCTPHUPYIONIUE MPU3HAKU MPOTCKAHUS PEaKIUi
MOHHOI0 OOMEHa;

KayeCTBEHHBIC pEaKIMM Ha TMPUCYTCTBYIONIME B BOJHBIX pPAacTBOpPax HOHBI:
xJjopua-, Opomua-, wuoaua-, cyibdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHUOHHBI,
TUIPOKCU-MOHBI, KaTHOHBl aMMOHUS, MarHus, KajblUs, aJIIOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), IIMHKa;

YMEHHE TMPEACTaBIATh pe3yJdbTaThl JKCIIepUMEHTa B (GOpMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BJIJICHHE TMpaBUIaMu 0€30MacHOT0 OOpaleHusl C BEIIECTBAMH, UCIIOIb3YEMbIMH
B MTOBCEITHEBHOM JKM3HM, a TAK)KE MPaBUIIaMU TIOBEICHUS B IIEJIAX COEPEKEHUS 3I0POBbS
U OKpY’Kalolel NPUPOJHON Cpelbl; MOHMMaHuEe Bpeaa (OMacHOCTH) BO3JACHCTBHUS Ha
KUBbIE OPraHU3MBbI OMNPEIEIECHHBIX BEHIECTB, a TaKXe CIOCOOOB YMEHBIIEHUS U
NPEIOTBPAIICHUS WX BPEIHOTO BO3JEUCTBHS; MOHUMAHUE 3HAYCHHS >KUPOB, OEIKOB,
YTIIEBOOB JIJIsl OpraHU3Ma YE€JIOBEKa;

BIAJICHUE OCHOBAMHM XUMHUYECKOW T'PaMOTHOCTH, BKIIOYAIONICH yMEHUE
MPaBWIBHO MCIOJIB30BaTh W3YYEHHBIE BEIIECTBA M MaTepHayibl (B TOM YHCIE,
MUHEpaIbHbIE YIOOpPEHUS, METAJUIbl M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOIHBIX
WMCTOYHUKOB YTJIEBOAOPONOB (yriisi, MPUPOJHOTO Ta3a, HepTu) B OBITY, CEIHCKOM
XO3sIICTBE, Ha TMPOM3BOACTBE; YyMEHHE MPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCITOJIb30BaHUS U3YYCHHBIX BEIIECTB U MATEPHAIIOB;

YMEHHUE YCTAaHABIMBATH CBSI3M MEXKAY PEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBIICHUSIMH ¥ TIPOIIECCAMH, TPOUCXOIAINIMMUA B MAKpPO- U MHUKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHWE HMHTETPHPOBATH XUMHUYECKHE 3HAHUS CO
3HAHHSIMU JIPYTUX yU4EOHBIX TTPEIMETOB C MTOMOIIBIO MTEIarora;

npeactaBieHne o cdepax mnpodecCHOHATBHOU EATeTbHOCTH, CBSI3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha TIOCTH)KCHHSIX XUMUICCKON
HAyKHW; HAJMYHE OMBITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMH HH()OPMAIIUU IO XUMHH
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(HayyHO-TIONYJIIpHAs JIUTEpATypa, CJIOBApH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOPOW Ha aNTOPUTM: YMEHUE OOBEKTHBHO OLIEHHWBATH MH(DOPMALMIO O BEUIECTBAX, UX
IIPEBPALIECHUAX U TPAKTUYECKOM ITPUMEHEHUMU.

TpeboBanusi K TNpeAMETHBIM pE3yJbTaTaM OCBOCHHUS Y4YeOHOro mpeamera
«XUMHUS», pacpeiesIieHHbIe M0 rojlaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpYIOTCS IO NPUHLMILY J00aBICHUS HOBBIX
pEe3yAbTAaTOB OT I0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIHMH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roAa
[0 YMOJIYAHUIO BKJIIOYAIOT PE3YJIbTAThI MPEIbIAYIIUX JIET).

8 KITACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHMYECKMX TOHATHH: aToM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPO/HAs), BaJECHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIsI XUMUUYECKOIO JIEMEHTA
B COCIAWHEHUHW, MOJIAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
*3IEKTPOOTPUIIATETLHOCTH ™, CTETECHb OKUCJICHUS, XUMUYECKas  peaxIius,
KJaccupuKaIMsl peakiuid: pPeakiuh COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIIHH
3aMeIleHUs], PeaKuu 00OMEeHa, 9K30- U SHJOTEPMUUYECKUE PEAKIIUHU; *Ter1oBoi 3 dexT
peakuuu™; siapo aToma, dJIEKTPOHHBINA CJIOM aroma, aTOMHasi OpOUTalb, palyCc aTroMma,
XUMUYECKas CBS3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJIsI BEUIECTBA (IPOLIEHTHAs KOHILIEHTpAIUs) B
pacTBopeE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. m. 1) u
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBieHHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUUYECKHUX PEAKIIUiA, JIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOW Ha OMpENesIeHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE, ITPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
coenmuHeHU To (GopmyiaMm; BHUJ XHUMHYECKOW CBS3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh IMPEJICTABICHUE O CHUCTEME XHMHUYECKHMX 3HAaHHWM, YMEThb C IOMOILIbBIO
YUUTENS] IPUMEHSTh CHUCTEMY XUMHUYECKUX 3HAHWM, ISl YCTAHOBJIEHHUSI B3aUMOCBSI3H
MEXIy U3y4YeHHBIM MaTEepHAIOM U MPH MOJYYCHUH HOBBIX 3HAHMM, a TaKKe MpU padoTe
C WCTOYHHKAMH XHUMHYECKOW wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHAX U
ONepUpPOBATH MU HA OA30BOM YPOBHE, TPUMEHSTh IIPHU BHIMIOJIHEHUN YUEOHBIX 3aJaHUN
U PELICHUHM PACUYETHBIX 33Ja4 C OMOPOM Ha alrOpuTM Y4YEOHBIX ACHCTBUI H3yUYECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHus Macchl, [lepuonnueckuii 3akon .M. Menneneesa,
*3aKOH TIOCTOSIHCTBAa COCTaBa™, 3aKOH ABOTaJpo; aTOMHO-MOJEKYJSIpHAs Teopusl.
CooTHOoCcUTh 00O3HAUEHMS, KOTOpble UMeroTcsa B Tabmuie «llepuoamueckasi cucrema
xuMudecknx diemeHTtoB J[. 1. MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XMUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii fnpa, oOlliee 4ucio
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ANIEKTPOHOB U PACTIPEICICHUE UX MO0 AIEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOPraHMYECKHE BEUIECTBA;
XUMUYECKHE peakiuu (M0 YHCIY M COCTAaBy YUYaCTBYIOIIMX B PEAKIHMH BEIIECTB, IO
TEIVIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE MPUMEPAMHU MOJEKYJIAPHBIX YpaBHECHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OIOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHMS;
BO3MOHOCTU MPOTEKAHUSI XMUMUYECKUX MPEBPALICHUN B PAa3JIUYHBIX YCIOBUSX MOCIE
IpEeIBAPUTEIBLHOTO OOCYKJIEHHUS C 11€1arorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIDHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOT'O AJIEMEHTa Mo (PopMyJie COCIMHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHUIO XMMHYECKOW pPEAKIMHU C
OIIOPOY Ha AJITOPUTM;

IPUMEHSITh OCHOBHBIE OIEpPAIlUA MBICTUTEIBHON NESATEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, O000IIeHHe, CHUCTEeMaTu3alus, Kilaccuukanus, BBIIBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJISI M3YUYEHMS] CBOWCTB BEIIECTB U XUMHYECKHUX
peakiuii; eCTeCTBEHHO-HAay4YHbI€ METOJbl TO3HAHMS — HaOJ0JIeHue, H3MEpEeHHe,
MOJICIMPOBAHKE, SKCIEPUMEHT *(pealibHblii W MBICICHHBIN)* T0J PYKOBOACTBOM
neaarora;

CJIeIOBaTh MpaBHJIaM TOJIb30BaHUS XUMUYECKOM MOCYyAOH M JabOpaTOPHBIM
o0opyZOBaHUEM, a TakXKe MpaBUjiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BeElIeCTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
PacCTBOPOB C OIPEICIEHHON MACCOBOM JOJIEHM PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHACTIOT C TOMOIIBI0 WHAMKATOPOB (JaKkMyc, deHondTanenH, METUIOpaHXK U Jp.),
NOATBEPKIAIOUIMX KAUYECTBEHHBI COCTAaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJCTBOM I€Jarora.

9 KIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUN 3JIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKAs peakius,
XAMHUYECKasi CBSI3b, *TETUIOBOM d(DPEKT peakiuu, MOJIb*, MOJISIPHBIA 00BEM, pacTBOP;
ANEKTPOJIUTHI, HEJIEKTPOJUTHI, JIEKTPOJIUTHYECKAsT AUCCOLUALIUS, PEaKIIMH UOHHOTO
oOMeHa, KaTaim3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBbIC
peaKIuu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJIEHUE, AQJIOTPOINHUs, aM(POTEPHOCTb, XUMHUUYECKasi CBA3b
(KoBaneHTHAsl, HMOHHAsl, MeETaJUIMYecKas), KpUCTa/UIMuecKas pemeTka, *Koppo3us
METAJJIOB, CIUIABbl; CKOPOCTh XUMHUUYECKON peakiuu™, MpeaeabHO JOomycTUMas
konuenTpanus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MHOHATUH (cM. m. 1) m
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IIPUMEHSTH 3TH TOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI i1 (PUKCALUU PE3YNbTATOB HAOIIOJEHUMH,
COCTaBJIEHUs (OPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX DPEAKUUMN, 3alHMCH JTaHHBIX
yciioBui 3a1a4. Mcnonp3oBath 0003HaueHus1, uMmeromuecs B [lepuoguueckoil cucreme u
Ta0IMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH B BOJIE JJIsI BHIMIOJTHEHUS 3aJaHUN.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX DIJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; IMPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUN C OIIOPOU HA OIIPEIEIICHUs], B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMHYECKOM CBSI3M (KOBAJIECHTHAsl, WOHHAs, METAJJIMYECKas) B HEOPraHUYECKHUX
COCIMHEHHUAX; 3aps]l MOHAa MO XUMHUYECKON QopMmylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHUCIOT M IIEJOoYel, *TUN KpPUCTAJUIMYECKOW PpEemETKH KOHKPETHOIO
BEIIECTBA™;

packpbiBaTh  cMmbici  [lepuognueckoro  3axkoHa J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: *OMHUCHIBATH U XAPAKTEPU30BATH* TAOIUYHYIO
dopmy Ilepmonnueckoit cHCTEMBbl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATHUA
«rnaBHas noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manbie u
Oo0JbIIINE TIEPUOJIBI;, *COOTHOCUTH™ 0003HAUCHHSI, KOTOPhIE UMEIOTCS B TIEPHUOINICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia spa, oOlIee YHCIIO JIEKTPOHOB U PACIIpeieNIeHUe UX 10 3JIEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMUMHUYECKUX
AJIEMEHTOB U MX COCIMHEHUH B MpelesiaX MaJIbIX MEPHOJ0B M TJIABHBIX MOATPYIIL C
Y4ETOM CTPOEHHUS X aTOMOB;

KJIacCu(UIUPOBATh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHe BEIIEeCTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHMH BEIIECTB, I10
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETeHEH OKHCIIEHUS XUMUYECKUX IJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U clienu(rUecKrue XUMHUYECKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMHCAHUE IMPUMEpPAMU MOJEKYISPHBIX U
VOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHI C OIMIOPON HA CXEMBI;

COCTaBJISATh YPABHEHUS SJIEKTPOJIUTUYECKON JUCCOLMALNM KUCIOT, LIEJI0Yed U
COJIeH; TOJIHbIE U COKpaUIEHHbIE YpaBHEHHs peakUuii HOHHOrO OOMEHa; ypaBHEHUs
peaKiui, MOATBEPKAAIOIINX CYIIECTBOBAHUE I€HETUYECKOU CBSI3U MEXKIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBATh CYILIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX peaxkumit
MOCPEACTBOM COCTABJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT WX CTPOCHMS;
BO3MOKHOCTH HPOTEKaHHUs XMMHYECKMX MPEBPAIECHUN IIOCIE NPEABAPUTEIBHOIO
00CYXICHUS C Iearorom;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYI0O M MOJISIPDHYIO MAacChbl BELIECTB;
MacCOBYIO JIOJK XHMHYECKOTO 3JIEMEHTA M0 (POpMYJI€ COEAUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAcTBOpE; IMPOBOAUTH PACUETHI MO YPABHEHUIO XMMMYECKOM PEAKLHH C
ONOPOW Ha aJITOPUTM;

CJIEI0BaTh IMpaBWIaM I0JIb30BAaHUSI XMMHMUYECKOW TMOCYAOW U J1a0OpaTOPHBIM
o00OpyZOBaHUEM, a TaKXKe€ MpaBUJIaM OOpAILIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
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WHCTPYKITUSMU IO BHITIOJTHEHUIO JIA0OPATOPHBIX XHMHYECKUX OIBITOB TI0 IMOJTYyYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOJUTL PEAKIINH, TOATBEPKAAIONINE KAaYeCTBEHHBIM COCTAaB pPa3IUIHBIX
BCIIIECTB: PACIO3HABATh OIMBITHBIM TYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, Cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI 1 MOHBI H3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTCIBHON NEATeIbHOCTH — aHajdu3 M|
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATH3AIIHNIO, BBISIBIICHHE IPUYUHHO-CJICICTBEHHBIX
CBSI3€H — JUISI N3YYCHHSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIN; €CTECTBCHHO-HAYYHBIC
METO/TbI TIO3HAHMS — HAOJTIOICHUE, U3MEPEHHE, MOICIIMPOBAHNE, SKCIICPUMEHT (peaIbHBIN
Y MBICIICHHBIH ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHUE KAXKJIOM TeMbl yueOHOro IpeaMeTa «XUMUs»
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasnenoM denepaiibHOil pabodeil mporpamMmsl
yueOHOro npeamMera « XMuMHsI» OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranuzanus
BIIpaBE€ caMa BHOCUTb H3MEHEHHUS B COJEp)KaHHE M paclpeesieHHe y4yeOHOro wmarepuaia Mo rogamM oOy4yeHus, B
NOCJIEIOBATEIbHOCTh M3YyYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (HopM
oOyuenusi U T.N. OOOCHOBAaHHOCTH JITAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATbHBIMU TMCUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs c¢ 3IIP, cremneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAIUSIMH 10 0TOOpY M aJlanTalyy y4eOHOro Marepuania no XMMUu, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMuCKe.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IJIaHMpOBaHMs A oOydaromuiicss ¢ 3[1P: nmepBbiil npenmonaraer
OCBOEHHE MPOTPaMMBI B MHKJIFO3UBHOM KJIACCE; BTOPOIl — B OTIEJIBHOM KJlacce.

1-if BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIIACC

(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowWwme AaHHbIN pa3aen obyuatrowmxca

nporpammol,
M KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMu4eckue nousiTus (20 u)
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Tema 1. XuMuss — BaskHast
00J1aCTh €CTeCTBO3HAHUS U
NPAKTHYECKOH e TeJIbHOCTH
YeJioBeKa

(5 9)

[Ipenmer xumun.* Poib XUMUM B )KU3HU YeNIOBEKa. XUMHUS B
cucreMe HayK. MeTo/bl MO3HaHUS B XUMUH.*

Tena u BemecrBa. Pu3znyeckue CBOMCTBA BeUIeCTB. ArperarHoe
COCTOSIHHME BellecTB. HucThle BerecTBa u cMecH. CriocoObl
paznenenust cmeceil. u3nyeckre U XUMUYECKHUE SBJICHHUS.
IIpu3Haky U ycnoBUs NMPOTEKAHUS XUMUYECKUX pPEeaKLuil.
3HAaKOMCTBO C MpaBHJIaMU 0E30MTaCHOCTH H MpUEMaMu paboThl B
XUMHUYECKOH JIaOOpaTOpru.

JemoncTpanun

1. JlaGoparopHoe obopynoBaHHe.

2. Pa3nu4HbIe BUABI XUMHYECKOH MOCY/IBI.

3. O0Opa31kl BEMIECTB.

4. Crioco0b! pa3zeneHus cMecei ((UIbTpoBaHKe, BRIIIAPHBAHNUE,
JUCTHIISIIUSL, XpOMaTorpadus).

JlaGopaTopHble M MPpaKTHYeCKUE PadoThI

Jlabopamopuvie onvimul:

Orvicanye (PU3MIECKUX CBOMCTB BEIIIECTB.

PasjienieHre cMeCH ¢ MOMOIIBIO MarHHTA.

IIpakmuueckue pabomoi.

Ne 1. JlaGoparopHoe 0OopynoBaHHE ¥ TIPHEMBI PadOTHI C HAM.
IpaBuiia 6e30macHo paboThl B XUMHYECKO#H 1ab0OpaToOpuH.

Ne 2. OuncTKa 3arpA3HEHHON NOBAapEHHON COMM
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PackpbIBaTh CMBICT H3y4aeMBIX TIOHATHI C TIOMOIIBIO TTEarora.

PackpbIBaTh poiib XUMHH B IIPUPOJIE U KU3HU YEIIOBEKA, €€ CBSI3b C IPYTUMH HAYKaMH.

Paznuuarh uncTHIC BEIECTBAa M CMECH; OTHOPO/IHBIC U HEOJJHOPOIHEBIE CMECH;

Paznuuarh pu3ndeckne M XUMAYECKUE SBJICHUS C ONIOPOM Ha ONPEICIICHHSL.

OnpenessTh MPU3HAKA XUMHUYCCKUX PEAKIIUA U YCIIOBHSI X MPOTEKAHUSL.

CrnenoBaTh NMpaBHIaM IOJH30BaHUS XUMUIECKOH IMOCYION U 1Ta00paTOPHBIM
000py/IOBaHUEM, A TAKXKE MPABUIIAM OOPAIICHHS ¢ XAMUYECKUMH BEIlle-CTBAMH B
COOTBETCTBHHU C HHCTPYKIIUSMH IO BHITIOTHEHUIO MPAKTUIECKIX paboT MO
KOHTPOJIEM TIeJIarora.

IlmanupoBaTh 1 MPOBOJUTH XMMHUUECKII KCIIEPUMEHT 10 H3YIEHHIO U ONMCAHHIO
(hU3MIECKUX CBOMCTB BEIECTB, CIOCOOOB pa3/eNICHNs] CMECEeH BEIIECTB TI0]T
PYKOBOJZICTBOM IeJlarora ¢ 00CyXIAeHHEeM ITaHa paboTHI.

Hcrionp30BaTh MpH BEITOTHEHUH YI€OHBIX 33/IaHAI U B TIPOIIECCEe HCCIIEI0BATETBCKON
NeSITeIbHOCTH HayqHO-TIOMYJIIPHYIO JINTEPATYPy XMMHUUECKOT0 COJIep KaHMs,
CIIpaBOYHBIE MaTepHAIIBI, pecypchl VIHTepHeTa mojl pyKOBOICTBOM Ie/iarora.

BricTpanBarh pa3BépHyTHIE MUCEMEHHBIE H YCTHBIE OTBETHI C OMOPOH HAa HH(POPMAIIUIO
13 yyeOHMKA U CIIPABOYHBIX MAaTEPHAJIOB, 'PAMOTHO UCIIOIF30BaTh N3yIEHHBIN
TOHATHHHBIH anmapar Kypca XUMHU



Tema 2. BemecTBa
U XUMHYECKHE PeaKiuu
(159)

ATOMBI U MOJIEKYJIbI. XUMHYIECKHE 3JIEMEHThI. 3HAKU (CHMBOJIBI)
XMMHUYECKUX 3JIEMEHTOB. [IpOCThIC U CIIOXKHBIE BEIIECTBA. ATOMHO-
MOJIEKYJISIPHOE yUCHHE.

Xumudeckast hopmyiia. BaleHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IMOCTOSIHCTBA COCTaBa BelecTB. * OTHOCUTEIbHAS
aromHas Macca. OTHOCHTE bHASI MOJIEKYJISIpHast Macca. Maccosast
JIOJISI XUMHYECKOTO 3JIEMEHTA B COSIUHEHHH,

Du3nYECKUe U XUMHUYECKUE SBJICHNS. XUMUYECKast PEaKITHsL.
TIpu3HaKU U YCIIOBHS MIPOTEKAHMS XMMHUUECKUX PEAKIIHA.
XUMHYECKUE YPaBHEHHUS.

THITBI XHMAYECKUX PEAKIMI (COeTUHEHHSI, PA3IOKEHHSI, 3aMEIICHHSI,
oOMeHa).

3aKoH COXpaHEHHsI MacChl BELIECTB.

*M. B. JIoMOHOCOB — y4&HBIH-3HIMKIIONEINCT. *

AemoHcTpauumn

Dusnueckue ABICHUAS (pac*mpaHne caxapa B CTYIIKC, KUIICHUE U
KOHJIEHCAIUs BOABI U T. 11.).

XUMuuecKue sBJIeHNs (TOpeHUe CBEUH, Pa3IoKEeHUE caxapa,
BSaHMOHGﬁCTBHC CepHOﬁ KHCJIOTHI C XJIOpUAOM 6apm{,
pasnoxenue runpokcraa meau(1l), B3anmMonencTBue xenesa ¢
cepoii, B3auMoJielicTBHe jerne3a ¢ pactBopoM conu Meau(1l)).
OIbIT, WITIOCTPUPYIOLUI 3aKOH COXPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JIaGopaTOpHbIE OIBITHI:

Ipumeps! GpuznyecKux ABICHUH (IUIaBJICHUE BOCKA, TASHUE JIbJA).
IpuMepbl XUMHUUYECKUX SABICHUI (IPOKaTMBaHUE METHON
IIPOBOJIOKH, B3aUMOJICUCTBHE MeJia ¢ KUCIOTOH).

Monenu aToMOB U MOJIEKYIT

MpakTnyeckan pabota Ne3 Mpu3HaKKM NPOTEKAHUA XUMUYECKUX
peaKkumi

Bobruuciienust

— OTHOCHUTEIBHON MOJIEKYJISIPHOM MacChl BEILIECTB;

— MacCOBOH JIOJIM XUMUYECKOTr0 3J1eMeHTa 110 (hopmyrie
COCZIMHEHHSL.

[IpuMeHsTh ecTecTBEHHO-HAyIHBIE METO/IBI ITO3HAHNUS (B TOM UHCIIe HaOmoaeHue,
MOJIEINPOBAHNE, SIKCIEPHIMEHT) 1 OCHOBHBIE OTEPAIN MBICIHTEIFHON
JeITeNIFHOCTH (CpaBHEHHE, KIacCU(pUKAINS) A1 U3YUSHHUSI BEIIECTB ¥ XMMUIECKIX
peakuuii ¢ Onopoii Ha AJITOPUTM UITH CXEMY.

PackpbIBaTh CMBICT M3y4aeMbIX ITOHSITHI U 3aKOHOB U IIPUMEHSTH 3TH MOHATHS IPH
OIMCAHUU CBOWCTB BEILECTB U MX NMPEBPAIEHUH C OIIOPOH Ha IUIaH U KIIFOYEBbIC
CIIOBA.

Pasznuuars Qusnueckrue 1 XMMUYECKUE SIBICHUS, OOBSICHATH UX CYIIHOCTb C TOUKH
3pEHHUsI aTOMHO-MOJIEKYJIIPHOTO YIEHHUsI C OIIOPOH Ha ONpEeTICHHS U CXEMBI.

OmnpenemnsTs MpU3HaKH XUMHUYECKIX PEaKIHi, YCIOBHS UX MPOTEKaHUs.

OOBSICHATH CYITHOCTH (PU3NUECKUX M XUMHIECKUX SIBIICHUH C TOYKN 3pEHHS aTOMHO-
MOJIEKYJIAPHOTO YUEHHS C HCIIOIb30BaHUEM BU3YaJIbHON OMOPEL.

KraccupunupoBaTs XUMHYECKHE peakiuy (110 YKCIY U COCTaBY Pearkupyromlmx u
00pa3yronmxcst BEIIeCTB) C OMIOPOI Ha CXEMBIL.

CocraBiarb (opMyIbl OUHAPHBIX BELIECTB II0 BAJICHTHOCTH U ONPENIEIIATh
BaJICHTHOCTb 110 ()OpMyJiaM BEIECTB C OMOPOi Ha aJrOpUTM y4eOHBIX ICHCTBHM.

PaccTaBisTh K09 GUIMECHTH B ypaBHEHHSIX XUMHUUECKUX PEaKIHUid C OIIOpOi Ha
QITOPUTM Y4eOHBIX IEHCTBUM.

CrieioBaTh paBUIIaM MOIB30BaHUSI XHMUUECKOH ITOCYOH 1 1aG0paTOpPHBIM
00opynoBaHUEM, a TAKKe MPaBHIaM OOpaIlEHHs C BELIECTBAMHU B COOTBETCTBHH C
HHCTPYKIHSMH MO BBITTOITHEHHIO JIA0OPATOPHBIX XMMHYECKHX OIBITOB MOJ] KOHTPOJIEM
nejarora.

Vcnonb30BaTh NPpH BHIIOIHEHUH YUEOHBIX 3aJaHHUH U B IIPOLIECCE UCCIIEI0BATENbCKON
JEeATENBHOCTU
Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy XUMHUUECKOTO COAEP KaHHs], CIIPaBOUHbIE
Marepuaisl, pecypcsl MIHTepHeTa 1o pyKoBOICTBOM MEAarora.

BeicTpauBarh pa3BEPHYTHIEC MMCBMEHHBIE M YCTHBIC OTBETHI C OIIOPOH Ha HH(OPMALIHIO
U3 y4eOHHKA U CIIPABOYHBIX MAaTEPUAIOB, IPAMOTHO HUCIIOJIB30BATh U3Y4EHHBIN
MOHATUIHBIN anmnapar Kypca XUMHUH

Pa3nen 2. Baxkneiinme npeacraBuTed Heopranuieckux Bemects (30 1)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(5 9)

Bosmyx — cmech razos. CocraB Bo3myxa.

Kucnopon — 31emMeHT u mpocroe Bele-

c1BO. O30H — *ayutoTpoIHas Moau(UKanust Kuciaopoaa.™
Haxoxnenue kuciopona B npupoze, Gpusndeckie 1 XUMIIEeCKHe
CBOICTBa (peaKLiK OKHUCIICHHs, TOpEHHe). Y CIIOBHS BOSHUKHOBEHHS
1 ipekpareHns roperns. [lonsTre 06 okcumax.

*CrocoObI MONMyYeHUsI KHCIIOpoa B 1abopaTopuu 1
npombIuieHHocTH. * [Ipumenenue kucnopona. Kpyrosopor
KHCJIOpOJia B TIPHPOJIE.

*TemoBoit 3pHeKT XUMITIECKOH peakyy, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, 9K30*- M SHAOTEPMHIECKIX
PEaKIHX.

*TommuBo (HedTh, Yronb ¥ MeTaH). 3arpsi3HEHHE BO3IyXa, CIIOCOObI
€ro MPEIOTBPAIICHHS. Y CHIICHHE TTAPHUKOBOTO 3P eKTa,
pa3pymeHne 030HOBOTO CIIOS. ™

AemoHcTpauumn

Bsaumoneiictue hocdopa, cepbl 1 xKelne3a ¢ KUCIOPOIOM
(BOSMO)KHO HUCITOJIB30BAaHHEC BI/I}]COOHLITOB).

OnpezeneHue coaep KaHusl KUCIOPOAa B BO3AYXE.
OHLITLI, JAEMOHCTPUPYIOLIUE YCIIOBHS BOSBHUKHOBCHUS U
MPEKpaIICHUS TOPCHUS.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaGopaTopHBIi OIBIT:

O3HakoMJIeHHE ¢ 00pa3LaMH OKCHJIOB.
INpaxruyeckas padora:

Ne 4. TlonyueHue KucIOposa, U3ydeHHUE ero CBOICTB.

Boruucienus
— MOJIKYJISIPHOH Macchl KUCJIOPO/a U 030Ha Ha OCHOBaHUHU
aTOMHOM MacChl XMMHUUECKOI'O 3JIEMEHTa
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PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U IPUMEHSATH 3TH MOHATHS IIPU ONMHCAHUI
CBOICTB BEILECTB M MX HPEBPALICHHUII C HCIIOIB30BAHHEM OIOPHBIX CJIOB M KIIHILIE.

XapakTepu3oBaTh (OIUCHIBATH)C ONOPOI HA NIAH, CXEMY, KDAMKYIO 3aNiCh
COCTaB BO3/lyXa, (PM3NUECKHE U XU-MHYECKUE CBOHCTBA KHCIOPO/ia, CIIOCOObI €ro
MOJTy9IeHHs], IPUMEHEHNE 1 3HAUCHUE B TIPUPOJIE U KHU3HH YeIOBEKa.

Cpasnusams peakyuu 20peHus u MeONEeHHO20 OKUCIEHUsA C TIPeIBAPUTEIILHBIM
00Cy’X/IeHUEM NTapaMeTPOB CPaBHEHHUS.

CobupaTh puOOPHI I TOTYIEeHHs KHCIOPO/a (BEITECHEHHEM BOJIBI M BO3/IyXa).

Pacrio3HaBaTk ONMBITHEIM ITyTEM KHCIOPOJ IT0J] KOHTPOJIEM IIeAarora.

Hcronp30BaTh XMMUYECKYIO CHMBOJIMKY JJIsI COCTaBIIEHHS (POPMYJT BEIIECTB,
MOJIEKYISIPHBIX ypaBHEHMH XUMHUUECKUX PEaKIHUi C yIacTHEM KHCIOpO/a.

OOBSICHATH CYITHOCTB SKOJIOTNYECKUX IPOOIeM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3yXa.

CrreroBath npaBHiIaM 0€301acHOM paboThI B 1a00PaTOPHY TIPH HCTIONE30BAHUN
XUMHYECKOH MOCY/IBI 1 000py/IOBAHNS T10]] KOHTPOJIEM Nearora, a Takyke paBuiIaM
o0parieHuns! C TOPIOYNMH BEIECTBAMH B OBITY.

TTaHUpOBATH M OCYILECTBIISITH HA TIPAKTHKE XUMHUYECKUE YKCIIEPHMEHTBI, POBOAUTH
HaOJI0IeH s, ZIeJIaTh BHIBOABI IO pe3y/bTaTaM dKCIIEpHMEHTa MO PyKOBOJICTBOM
nezjarora.

YuacTBOBaTh B COBMECTHOM paboTe B rpyIe.

Hcnionp30BaTh NpH BHIMOTHEHUH YI€OHBIX 33/IaHMI U B TIpoIIecce
HCCIIeI0BAaTENILCKOMN JIEITEIbHOCTH HAYYHO-TIOMYIISIPHYIO JINTEPATYPy XUMHUYECKOT0
coJepKaHMs, CIPaBOYHbIE MaTepHalbl, pecypchl MIHTepHeTa 1os pyKoBOJCTBOM
nezaarora.

BsicTpanBath pa3BEpHYThIE MMCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOH HA MHGOPMALMIO U3
yueOHYKa ¥ CIIPaBOYHBIX MaTEPHAJIOB C OIOPOI Ha IUIaH, TPAMOTHO HCIOIb30BATh
M3YYCHHbIH OHATUIHBIN amnmapaT Kypca XUMUU



Tema 4. Bonopon.
IlonsiTHE 0 KHCJOTAX H COJAX

(5 9)

Tema 5. KostnuecTBeHHBIE
OTHOIIEHHS] B XUMHH
(44)

Bonopon — anemeHT u mpocroe BemectBo. Haxoxnenne B
npupoze, puzndeckre 1 XMMHYECKHE CBOMCTBA (Ha IpIMepe
B3aUMOJICHCTBHS ¢ HEMETAJUIaMU U OKCHIaMH METAJJIOB),
MIpUMEHeHNe, *CrIocoObI MomydeHus. >

[IoHsTHE O KUCIIOTAaX U COJLIX.

AemoHcTpauumn

[Nomy4enue, cobnpaHue 1 pacrio3HaBaHUE BOAOPOIA.
T'openue Bonopona.

Bzaumopeticreue Bogopona ¢ okcunoM meau(Il).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaGopaTopHEIii OMEIT:

BzaumopelicTBre KUCIOT C METaJIJIaMH.
IIpakTrdeckas padora:

Ne 5. TlomydeHue Bonopoza, U3y4eHHE €ro CBONCTB.

Boiuuciaenust
— MOJIEKYJIIPHOH Macchl BEIleCTBAa HA OCHOBAaHUU aTOMHON Macchl
XUMHUYECKUX DJIEMEHTOB

Konunuecrso Bemectsa. Monb. MonsipHast Macca. 3akoH ABOrazpo.
MornsipHbIit 006EM Ta30B. Pacy€rhl M0 XUMHYECKUM YPaBHEHUSIM.

JeMoHcTpanust
OO0pa31ibl BEIECTB KOIMYECTBOM 1 MOJIb.

Boeruncienns

— 00bEMa, KOJTMYECTBa BEIIECTBA ra3a [0 €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00bEMY;

— 00BEMOB Ta30B 110 yPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHHI ra30B
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PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U IPUMEHSATH 3TH MOHATHS IIPU ONMHCAHUI
CBOICTB BELIECTB U UX IIPEBPALICHUI.

XapakTepu3oBaTh (OMHCHIBATH) (HH3UUECKUE U XUMHYECKUE CBOMCTBA BOJOPO/I,
CrIOCOOBI €ro MOIYYEHH s, IPHMEHEHHE C OMOPOil Ha IIJIaH, KPATKYIO 3aIliCh, CXEMY.

CobupaTh MpuOOp IS MOTYIEHHS BOIOPO/IA C HCIIOIB30BAHUEM BH3YaJIbHOU OMOPHI

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JIJIS COCTaBJICHHUS ()OPMYIT BELIECTB,
MOJICKYJIIPHBIX YPaBHEHHII XUMUUYECKHUX PEaKIMil C y4acTHEM BOAOPOJa C OOpoi
Ha aJITOPHTM.

CrenoBath IpaBiwiaM 0e30MacHOi padoThI B 1TaOOPaTOPHH IPH HCIIOIb30BaHUH
XMMHYECKOH MOCY/bI U 000PYIOBaHHS MO/l KOHTPOJIEM ME/Iarora., a TakKe
npaBuiiaM OOpaIIeHHUsI C TOPFOYUMH BEIIECTBAMHE B OBITY

TT1aHUpOBATh M OCYILIECTBIIAT Ha MPAKTHKE XMMUYECKAE IKCIIEPUMEHTBI, TIPOBOIUTH
HaOJIO/ICHNS, JIENaTh BBIBOJIBI MO Pe3y/IbTaTaM KCIIEPUMEHTA O] PYKOBOJICTBOM
nejiarora ¢ 00CYKJICHHEM IUTaHa pabOThI, C HCIIONB30BAaHHEM KITHUIIIC.

YuacTBOBaTh B COBMECTHOI paboTe B rpyrire.

TT1aHupOBATh U OCYIIECTBIIATH Ha MPAKTHKE XMMHUYECKHAE SKCIIEPUMEHTBI, TIPOBOIUTH
HAOJIO/ICHHS, JIENaTh BBIBOJIBI MO PE3yJIbTaTaM KCIICPUMEHTA.

YuacTBOBaTh B COBMECTHO# paboTe B TpyIIe

PackppIBaTh CMBICT M3y4aeMbIX ITOHATHI U IPUMEHSTH ITU MOHSITHS, a TakkKe
W3yYeHHBIE 3aKOHBI U TEOPHH JUTS PEIICHHs pacYETHBIX 3a71a4 ¢ MTOMOIIBIO TIejarora.

BbI4uCIATH MOTAPHYIO MacCy BEIIECTB; KOJIMYECTBO BeIleCcTBa, 00BbEM Traza, Maccy
BEILIECTBA C ONOPOi Ha oOpasell, Ha (HOPMYIIBL;

IpoBoxuTh pacyéThl MO ypaBHEHUSAM XMMHYECKUX PEaKLHUH C Oropoi Ha oOpasel,
QJITOPUTM y4eOHbIX JIEeHCTBHUIL: KoInuecTBa, 00bEMa, MacChl BEIECTBA 110
U3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB MIIU MPOJIYKTOB PEAKIUH.

BsicTpanBarh pa3BEpHYThIC TMCBMEHHBIE M YCTHBIC OTBETHI C ONOPOH HA MH-
(opmanmio u3 yueOHMKa M CIPABOYHBIX MATE€PHAIOB, I'PAMOTHO UCIOIB30BaTh
W3y4YEHHBIH MOHATUIHBIN anmapaT Kypca XMMHHU C IOMOLIbIO TIeJiarora.



Tema 6. Bona. PacTBopbl.
IMonsiTue 00 OCHOBAHUSIX

(54)

Bona, ee cocras, ctpoeHue, Monekyibl. Du3ndeckre CBOHCTBA
BOJIBL. * AHAJIN3 M CHHTE3 — METOJIbI M3yUEHHS COCTaBa BOJBL. ™
XUMHYeCKHe CBOMCTBA BOJIbI

(pasnoxeHne, peakivy ¢ HaTPUEM, OKCHJIOM KaJIbIIUs, OKCHIOM
cepel IV .

CocraB ocHoBanuii. [TonsaTHe 00 MHIUKATOPAX.

*Boja kak pacTBOpuTeNb.* PacTBOpEL. *PacTBOpUMOCTH BEIIECTB B
BOJIE. *

*HacsIleHHbIE 1 HEHACKHIIIICHHBIC PACTBOPHI. * MaccoBast 1ojist
BEIIIECTBA B pacTBOpE.

*Ponb pacTBOpPOB B IIPUPOZE U B KM3HU denoBeka. Kpyrosopor
BOJIBI B TIpUpOJIe.™ 3arps3HeHne NpUpoIHbIX Boa. OXpaHa H OYHCTKA
TIPUPOHBIX BOJ.

AemoHcTpauumn

DJIEKTPONN3 BOJIbI; CHHTE3 BOJIBI; B3aUMOJIEHCTBHE BOJIBI C
metaiamu (Na, Ca) (BO3MOXKHO UCITIOIb30BaHHE
BH/IEOMATEPHUAJIOB).

PacTBopeHHe BEIIECTB C Pa3IUYHON PACTBOPUMOCTBIO.
VccnenoBanue pacTBOPOB KUCIIOT | IIENOYEH C MOMOIIBIO
HH/IUKATOpPOB.

Na6opatopHble 1 NpaKTMYeckue pabotbl

INpaxruyeckas padora:

Ne 6. [IpuroroBiieHre pacTBOPOB C ONpeeIEHHON MaccoBOM foneit
PacTBOPEHHOTO BEILECTBA.

Boeruncienns
— C HCIOJIB30BAHUEM ITOHATHS «MacCOBasi I0JIs BEIIECTBA B
pacrtBope»
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PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U IPUMEHSATH 3TH MOHATHS IIPU ONMHCAHUI
CBOICTB BEILECTB U MX IPEBPALICHUH C TIOMOIIBIO Mearora.

XapakTepu3oBaTh GU3NUECKHE U XMMHUYECKHE CBOMCTBA BOJIbL, €€ POJIb KaK
PacTBOPHUTEIIS B IPUPOIHBIX HPOLIECCAaX C ONOPO Ha IUIAH H CXEMY.

CocraBisiTh ypaBHEHUS XUMHUYECKUX PEAKIHii C y4acTHEM BOJIBI C OIIOPOi Ha CXEMY.

OOBSCHATH CYLIHOCTh SKOJIOTHYECKHUX HPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHHEM
HPHUPOJHBIX BOJI, CIIOCOOBI OYUCTKH BOJIBI OT HPUMECEH, MEpbI [0 OXpaHe BOJ OT
3arpsi3HEHHs 10CJIE PEABAPHUTEIILHOIO CTPYKTYPHPOBAHHUS MaTepHaia.

TTaHUpOBATH M OCYILECTBISITH HA TIPAKTUKE XUMHUYECKUE IKCIIEPHMEHTBI, POBOAUTH
HaAOJTIOICHHS, JIeJIaTh BbI-

BOJIBI TI0 pe3yJIbTaTaM SKCIIEPUMEHTa MO/ KOHTPOJIEM Ie1arora, ¢ HCIoJIb30BaHHEM
KIIHIIIE.

CrenoBath IpaBiwIaM Oe30IacHOi paboThI B TaOOPaTOPHH NP UCTIONIE30BAaHUT
XUMHYECKOHM MOCY/BI U 000PYIOBaHHS MO/l KOHTPOJIEM MeJarora.

TIpOBOIHUTH BBIYHUCIICHHS C MPHMECHEHHEM TTOHSTHS «MAacCOBasi OJIs BEIIECTBA B
pacTBope» ¢ OMOpoi Ha (OPMYIIBL.

Vcnionk30Bath MpH BIMOIHEHWH y4eOHbBIX 3aaHHl U B TIpOLiecce
HCCIIeIOBATENIBCKOM JEATENbHOCTH HayIHO-TTOMYIIPHYIO JINTEPATypy X UMHUECKOT0
COJIeprKaHHsl, CIIPAaBOYHBIC MaTepHaIbl, pecypchl IHTEepHETa MO/ PyKOBOICTBOM
nejarora.

BeicTpanBarh pa3BEpHYTHIC MTMCBMEHHBIC H YCTHBIE OTBETHI C OMOPOH Ha HH(OPMAIIHIO
U3 yuyeOHMKa ¥ CIPABOYHBIX MAaTEPHANIOB, PAMOTHO HCIIOIb30BAaTh H3yICHHBII
HOHATHITHBIN ammapat Kypca XUMHH MOCIe IPEABAPUTENBHOTO CTPYKTYPUPOBAHNS
MaTepHaa



Tema 7. OcHOBHBIE KJIACChI
HEOPraHUYeCKuX
coeTMHeH Uit

(11 9)

Kiaccugukarysi HeOpraHM4eCKUX COeIMHECHHH.

Okcuppl: cocras, Kiacchu(UKauys (OCHOBHbIE, KMCJIOTHBIE,
*amdorepHble, HecolleoOpa3yoLIie Ha IpUMepe OKcuaa yrieposa |l
1 oKcupa asoTa |l, HomeHknarypa. [TonydyeHne™ okcHaoB
(B3aMmopelicTBMe ¢ BOAOM, KUCAOTaMM, LWEeNoYamMm).

OcHOBaHMs: COCTaB, KIaccu(pUKanus (IEIT0YN U HepaCTBOPUMEIE
OCHOBaHWU:), HOMCHKJIATypa.

Kucnorsl: cocras, KiaccuUKaiys, HOMCHKIIATypa, GU3NYECKHe U
XMMHYECKHE CBOICTBA (B3aMMO/ICHCTBHE C OCHOBHBIMH OKCHIIAMHU
COJISIMH Ha TIPIMEpE COJISTHOM M CepHOW KHCIIOT), *CIOCOOBI
MONy4eHus. ™ Psi1 akTHBHOCTH METAJLIOB.

Conu (cpenHue): HOMEHKIATypa, *CriocoOBl OMydIeHHs ™,
B3aMMOJICHCTBHE COJICH C METaIaMH, KHCJIOTaMH, IEeT0YaMH 1
COJISIMH.

I'eHeTnyeckast CBA3b MEXIY KJIacCaMH HEOPTaHUUECKHX
coenuueHnit. I'enernyeckue pszbl. [lorstue 06 amdorepHbIX
THAPOKCHAX Ha MPUMepe IIMHKA U ATFOMUHHSL. XAMHIECKHE
CBOICTBA - B3aHMOJICHCTBIE C KUCIOTaMH U IIefouaMu. Pasnoxenre
MPY HarpeBaHMu.

AemoHcTpauumn

O0pa3ibl HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIACCOB.
BzanmozeiicTBre pacTBOpa CepHOM KUCIOTHI ¢ okcuaoM Meau(Il).
Peakuus Helirpanuzanum.

BeITecHeHHE OHOrO MeTaJuIa APYruM U3 pacTBOpa CONU.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JIaGopaTOpHbIE OIBITHI:

B3aumonelicTBue KUCIOT ¢ METaIaMH.

[TomyueHue HepacTBOPUMBIX OCHOBAHUM.

B3aumoneiicTBie HepaCTBOPUMBIX OCHOBAHHUM € KHCIOTaMHU.
Paznoxenue rugpokcuna meau(Il) npu HarpeBaHUH.
[pakTuyeckast padora:

Ne 7. Perienue sKkcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «OCHOBHBIE
KJIacChl HEOPTaHUYECKUX COSIMHEHHUIY.

Berunciennst
— I10 YPaBHEHHSM XUMHUYECKHX PEaKIIHii

OrnpeienieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHUH 10 Ia0IoHY.
CocrapiieHHe CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIMHEHHN Ha
OCHOBE OIPEJICNICHHS.

CocrapieHre (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
ompe/ieieHUs] U TaOIUIbI PACTBOPUMOCTH.

KnaccudunupoBanye H3ydaeMbIX BEIIECTB [0 COCTaBY H CE0UCMEaM C OOPON Ha
OIIpe/IeIICHHUS, CXEMBI M TaOJIUILy PACTBOPUMOCTH.

CocrapieHne TaOIHIbl TCHETHYECKHUX PSIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHI MO/l PYKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEILECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB
H3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJICTBOM II€Iarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHUI peakiiid, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA N3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KAueCTBE 3pUTEILHOMN OIOPHI.

CocrapiieHre MOJICKYJISIPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C peABapUTEIbHBIM
00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BeIunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KOlMnuecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIMH II0
ANITOPHTMY.

IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIONCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.

DopMyIHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIOIB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHIE C MOMOLIBIO [EAArora 1 BEIIIOTHEHNE NPaBui 6e30macHoil paboTsl B
71a00paTOPHH MPH UCIIONB30BAHIN XUMHYECKO# TOCYIBI B 000PYIOBaHHSL.
Vcnonp30BaHue MPHU BBINOIHECHHN YUeOHbBIX 3aJaHMH U B IPOLIECcce
HCCIIeJOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUasl, pecypchl IHTepHeTa, ocyliecTBIeHHe BEIOOpa
HOJ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIOpOiT Ha
nuHbOpPMALHIO U3 Y4eOHHKA U CIPABOYHBIX MaTEPHAIIOB, [PAMOTHOE HCIIOIb30BAHHE
H3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XHMHH C UCIIONb30BaHHEM IUIAHa,
OIOPHBIX CJIOB, AITOPHTMA.

Paznen 3. [lepuonuueckuii 3axon u [lepuoguueckasi cucrema xumuyeckux djiementos /I. U. Menjaeneesa.
Crpoenne aToMoB. XUMH4YecKasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
atoma (7 1)

[lepBble MOMBITKY KJIaCCH(HUKALNN XUMAYECKUX 3JIEMEHTOB.
[onsTHE O TPYIIAX CXOAHBIX JIEMEHTOB (IIEIOYHBIE H
IeTI0YHO3EMEIIbHbIE METAJLIbI, TAJIOr€Hb], MHEPTHBIE Ta3bl).
*DneMeHTHI, KOTOpBIe 00pa3yloT

ampoTepHbIe OKCUIBI U THIPOKCHIBL. *

[Nepuomueckuii 3akoH u [lepruonu-yeckas cucreMa XUMHIECKIX
anemenros JI. . Menzeneesa. [lepuonpl, rpynmnsl, HOATPYIIIBL.
Du3ndecKuil CMBICH MOPSIKOBOIO HOMEPA JIEMEHTa, HOMEPOB
TIeproJia U TPYIIIBL.

Crpoenne atomoB. CocTaB aTOMHBIX siziep. *M30ToIbL.* DIeKTpOHBI.
CrpoeHne dNIEKTPOHHBIX 000JI0UEK aTOMOB IEPBBIX 20 XUMHIECKHX
anemenToB [lepuoauueckoit cucrems /1. YI. Menneneesa.
XapaxkTepuCcTHKa XUMUYIECKOTO 3JIEMEHTa 110 €ro MOJIOKEHHIO B
Ilepuoguueckoii cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHHSI CBOIMCTB JIEMEHTOB MAaJbIX ITEPHOIOB
1 TJIaBHBIX MOATPYII B 3aBUCHMOCTH OT aTOMHOTO (TIOPSIAKOBOr0)
HOMepa.™

*3nauenue [lepuonmueckoro 3axkoHa u [lepuonudeckoit cucTeMbl
XMMMYECKHUX IEMEHTOB JUIsl Pa3BUTHS HAYKH U NIPAKTHKH.
. Y. MenneneeB — y4&HbI|, IeAAror U rpakiaHuH. ™

AemoHcTpauum

Kopotkonepuoanas u umuHHONepronaHas Gpopmel [lepronmyeckoit
CUCTeMbl XUMUYeckux demeHToB []. 1. Menneneena.
O3HakoMIIeHHE ¢ 00pa3laMy METalJIOB U HEMETaJUIOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTopHBIi OIBIT:

B3aumonelicTBre THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U
esouen
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PackpbIBaTh CMBICT EPHOIMIECKOTO 3aKOHA MO/l PYKOBOJICTBOM ITI€Aarora.

Ilornmarts cymecTBoBaHHE MEPHOANIECKON 3aBHCHMOCTH CBOHCTB XMMUYECKIX
3JIEMEHTOB (M3MEHEHHE PaJNyCOB aATOMOB U JIEKTPOOTPUIATEIEHOCTH) M UX
COEMHEHUH OT ITOJIOKEHNSI B IEPHOUIECKON CHCTEME M CTPOSHHS aToMa C
UCIIOJIb30BaHUEM CXEM U TaONIuIL.

YcraHaBnuBaTh CBSA3b MEXXIY TOJIOKEHAEM JJIEMEHTA B IIEPUOANYECKON cUCTEME U
CTPOEHUEM €ro aroMa (COCTaB U 3apsj spa, o0LIee YUCIIO 3IEKTPOHOB U
pacrpeziesieHe UX 110 IEKTPOHHBIM CII0AM) TI0 00pas3ily.

IIporro3upoBath xapakTep H3MEHEHHUS CBOMCTB JIEMEHTOB U NX COSIMHEHUH 110
rpymnnam u nepuogam [leprogudaeckoil CHCTEMBI C TOMOIIBIO TIearora.
XapakTepn3oBaTh XUMHUUECKUE JIEMEHTHI TIEPBBIX TPEX MEPHOIOB, KA, KaJIbIUSL
o ux nosnoxexuto B [lepuonuueckoii cucreme /1. . Menneneena.

CrenoBath IpaBiwIaM Oe30IacHOI padoTHI B TaOOPaTOPHH TPH HCIIOIb30BAHUH
XUMHUUYECKOH ITOCYABI U 000PYIOBaHMUS MO KOHTPOJIEM ITe/Iarora.

BricTpanBath pa3BépHyTHIE MMCEMEHHBIE W YCTHBIE OTBETHI C ONOPOI Ha HH(OPMAIIIIO
13 yueOHMKA U CIIPAaBOYHBIX MAaTEPHAJIOB, I'PAMOTHO UCIIOIF30BaTh N3yIEHHBIN
MOHATHHHBIH ammapar Kypca XUMHH II0CIIe CTPYKTYPHPOBAHUS MaTepuaia ¢
UCIIOTE30BaHHEM KIIHIIIE.

Hcrionp30BaTh MpH BHITOJTHEHUH YY€OHBIX 33/IaHUI TEKCTHI yIeOHMKa MOCTe
CTPYKTYPHPOBaHUs MaTepuaia, crpaBodnbie MaTepuaisl ([leproanueckyro cucremy
xuMHuueckux anemenToB /1. M. Menneneesa, Tabiuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U CoNeil B BOJIE, JEKTPOXUMUUECKHUH Pl HAPSDKEHUH METaJLIOB).

Hcnonbs30BaTh NPH BBIIOIHEHUH YU4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIIE0BATEIbCKON
JEeATENbHOCTH HAay4HO-TIONY/ISPHYIO JTUTEPATypy XUMHUYECKOI0 COAEPKAHNUS,
CIIpaBOYHbIE MaTepHabl, pecypchl IHTEpHeTa NoJ pyKOBOJCTBOM II€arora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLuun

(8 1)

9 KUIACC

*JNEeKTPOOTPHUIIATEIFHOCTE* aTOMOB XHMHUYECKHX 3JIEMEHTOB.
Xumudeckast CBsi3b (MOHHASI, KOBAJICHTHASI TTOJISIPHASI I KOBAJICHTHAS
HETOJISIpHAS).

CrerneHb OKHCIICHHSI.

OxucnutenbHO-BoccTaHoBuTeNbHBIE peakimu (OBP). [pomeccsr
OKHCIICHHS ¥ BOCCTaHOBJIEHHsI. OKUCINTENN 1 BOCCTAHOBHUTEIN.

AemoHcTpauumn
OKI/IC.HI/ITG.HBHO-BOCCTaHOBI/ITeHBHBIC p€akuuun: rop€Hue, peakiuuu
Pa3IoKEHUsI, COSAMHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BPEeMsI)

PackppIBaTh CMBICT M3y4aeMbIX ITOHSTHI MO/l PyKOBOJCTBOM II€/Iarora.

Omnpenesnsite BUJI XAMUYECKON CBSI3U B COSTUHEHUH C MCIIOIb30BAHUEM CXEM.

OmnpeesnsiTh CTeNeHb OKUCICHHUSI XUMHYECKOT0 dJIEMEHTa 110 opMyIie ero
COCIMHEHUSI C UCIIOJIb30BAHHEM aJITOPHTMA.

OnpenessiTh 3JeMEHT (BEIIECTBO) — OKUCIUTENb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEb.

OOBSICHATH CYIIHOCTh ITPOLECCOB OKUCIIEHHSI M BOCCTAHOBJIEHHSL.

CoCTaBIISATh JIEKTPOHHBIN OaaHC C yIETOM YHCiIa OTAaHHBIX U IPUHATHIX
AIIEKTPOHOB.

CocTaBisiTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIMH 110 alrOPUTMY
pazbopa OKHUCIHUTEIFHO-BOCCTAHOBUTEIILHOMN PEaKIIUH.

Hcnonps30BaTh MpH BHIOTHEHWH YUYeOHBIX 3aJaHHIH TEKCTBI Y4eOHHKa 1OCIIe

CTPYKTYPHPOBAHUs MaTepHaia, CIpaBodHbIe MaTepPHAIIBI (IEPHOINIECKYIO CHCTEMY
xuMudeckux anemenToB /1. M. Menneneesa, Tabiuiry pacTBOPEMOCTH KHCIIOT,
OCHOBaHHI U COJICH B BOJIE, DJICKTPOXUMUICCKHIN PSIJ] HATIPSHKCHHUIA METAJIJIOB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Paznen 1. BemiectBo u xumuueckue peakuun (17 1)
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IToBTOpeHue u yriydaenne
3HAHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 ki1acca

(5 9)

Iepronnueckuii 3akon. Ileproanueckas cucteMa XUMHUYECKHX
anementoB JI. Y. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B
N3MEHEHHUH CBOWCTB XMMUUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NIE€PHOJIOB,
KaJInsl, KJIBIHS U UX

COEIMHEHNH B COOTBETCTBUH C MOJIOKEHHEM DJIEMEHTOB B
MEPUOTMYECKON CUCTEME M CTPOEHHEM HMX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHUUECKHUX BEIIECTB
(MexxyHa-poaHas U TPUBUAIbHAS). XMMHYECKHE CBOMCTBA BEILIECTB,
OTHOCAIMINXCS K PAa3IMYHBIM K1accaM HEOPTaHWYECKHX COETUHEHUH, NX
TEHETHYECKasl CBSA3b HEOPIaHMYECKUX BEIIECTB.

CTpoeHue BelecTBa: BUAbl XUMUUYECKOH CBSI3U M TUIIBI
KPUCTAJUTMYECKUX PEHIETOK. *3aBUCUMOCTb CBOWCTB BEILECTB OT UX
CTPOCHHUSL. ™

JeMmoncTpanun

1. Monenu KpHCTaJUIMYECKUX PEMETOK HEOPTaHMYECKUX BEIIECTB.

2. KoporkonepuonHas 1 JutnHHONEeproaHas Gpopmsl [lepuonnyeckoit
CcUCTeMbl XUMUYeckux demeHToB []. 1. Menneneesa

XapakTepru3oBaTh XUMHICCKUE 3JIEMEHTHI TIEPBBIX TPEX IEPUOJIOB, KU 1
KaJbIus 1o ux nosioxenuto B [lepuoanueckoit cucreme Jl. Y. Menneneea ¢
OIIOpOH Ha ANTOPUTM.

KnaccupunupoBats 1 Ha3pIBaTh HEOPTAHWIECKUE BEIIECTBA N3YYCHHBIX KJIACCOB C
OITOpOH Ha CXEMY, TAOJIHILy PACTBOPUMOCTH.

OnwuceiBaTh OONIME XUMHUYESCKUAE CBOMCTBA BEIIECTB PA3JIMIHBIX KIACCOB,
MOATBEPIKIATH CBOMCTBA MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHHHA XUMIUECKAX
peaxiuii ¢ oropoil Ha cxemy.

OnpenessiTe BUJ XAMHYSCKON CBS3H U THIT KPUCTAJLTMYCCKON PEMETKA BEIIeCTBa
C OITOpO¥ Ha CXeMy.

IIporao3upoBaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHUS TOCIIE
MpeBapUTEIEHOTO pazbopa.

BricTpanBarh pa3BépHyTHIE MUCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha
nH(pOpMaIHIo 13 yIeOHNKa U CIIPABOYHBIX MaTePHAJIOB, TPAMOTHO
HCIIOTE30BaTh N3yIEHHBIN ITOHSATHITHBIN anmapar Kypca XUMHH.

Hcnonp30BaTh NpH BHIMTOTHEHUH YI€OHBIX 33/IaHMH U B TIpoOIiecce
HCCIIeI0BaTENILCKOM JIEITENIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
XHUMHUUYECKOT0 COJePIKaHUsl, CIIPaBOYHBIE MaTepHalsl, pecypchl MHTepHeTa o
PYKOBOZICTBOM IIe/Iarora.

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH XHMHUYeCKHUX
peakuuii

(49)

Knaccngukaryss XMaMIIeCKHX peakiyii Mo pa3IMyHbIM IPpHU3HAKaM (110
YHCITy ¥ COCTaBY YJaCTBYIOIIMX B PEAKIMH BEIIECTB, *T10 TEIUIOBOMY

3¢ dexTy, Mo H3MEHEHHIO CTENCHEeH OKUCICHHS! XMMHYECKIX JIEMEHTOB,
o 00paTHUMOCTH, 10 YYaCTHIO KaTajau3zaTopa).*

*DK30- U SHIOTEPMUUECKHE PEAKLIUH, TEPMOXHUMHYECKUE YPaBHEHHSI.
INonsTHE O CKOPOCTH XMUMHYECKOH peakuuu. [ToHATHE O FOMOreHHBIX 1
reTeporeHHbIX peakuusx. [IonaTue 06 0OpaTUMbIX

1 HEeOOpaTUMBIX XMMHUYECKHX peakiusx. [IoHATHe 0 XUMHIeCKOM
paBHOBecHH. PaKTOPBI, BIHSAIONIME HA CKOPOCTh XUMHYECKON PEaKLUy 1
TOJIOKEHNE XMMHYECKOIo PaBHOBECHUSL. *
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKLUK (IEKTPOHHbII OanaHe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIIN).

JeMoncTpammun

1. 3aBUCHMOCTb CKOPOCTH XMMUYECKON PeaKkIy OT Pa3In4HbIX
(axTopoB.

2. BospeiicTBue karann3zaTopa Ha CKOPOCTh XUMHYECKOH PEaKLIUH.
3. IIpumepbl HEOOPATUMBIX U OOPATHUMBIX PEAKLIUA.

4. CMerieHe paBHOBECHA XUMUUECKON PEaKLIUH.

Berunciennst
— KOJIMYEeCTBa BEIECTBa, 00bEMA U MACChl PeareHTOB HJIH MPOIYKTOB
0 ypaBHEHHSIM XHMHUYECKUX PeaKIiii

PackpbIBaTh CMBICT M3y4aeMbIX IMOHITUH U IPUMEHSTH 3TH MOHATHS TIPH
OITMCAaHHUU CBOICTB BELIECTB M MX MPEBPAICHUH.

KraccupuumpoBaTh XUMHYECKUE PEAKIMH 10 PA3INYHBIM IPU3HAKAM.

YcranaBnuBaTh 3aBUCHMOCTh CKOPOCTH XUMUYECKOH PEaKLUU OT Pa3IndHbIX
(haKTOPOB 1O PYKOBOJICTBOM YUHUTEIIS.

IIporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUS XMMHYECKUX NPEBPAILECHHI B
PA3IMYHBIX YCIOBUSX MOCIIE IPEABAPUTEIBHON PabOThI.

OmnpenensTe OKUCIUTEND U BoccTaHOBHUTENb B OBP.

CoCTaBJIATh ANEKTPOHHBIN OaaHC PEaKIH.

TIpou3BOANTD BHIYUCICHUS 110 XUMUYECKUM YPaBHEHUSAM I10 aJITOPUTMY.

BeicTpauBarh pa3BEpHYTHIE IMCbMEHHbIE M YCTHBIE OTBETHI C OIIOPOH Ha
uHbopMaIuio 13 yueOHHKa U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
HCIIONIb30BaTh U3YYEHHbII MOHATUHHBIN anmapar Kypca XUMHUHU TOciie
HPEBAPUTENBLHOTO CTPYKTYPUPOBAHUS MaTepuala.

Vcnonp30BaTh IpH BHIIOIHEHWH YYEOHBIX 3aJaHHI U B IIpoLiecce

UCCIIe0BATEIbCKON eATEIbHOCTH Hay4HO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COJIEpPKaHUs, CIIPAaBOYHbIE MaTepHalbl, pecypchl MHTepHeTa nocie
KOHCYJIBTALIMH C IEeJIar OrOM.
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Tema 2. DIeKTPoJIUTHYECKAS
aucconuanusi. XuMuyecKue
peakiuu B pacTBopax

(89)

Teopus MEKTPOTUTHICCKON TUCCOIHAIUNU. DIIEKTPOIUTEI K
HERIEKTPONUTHI. KaTnoHbl, aHHMOHBL. *MeXaHH3M JHCCOIHAIIAN
BEIIECTB C Pa3INYHBIMU BUIaMU XUMHUYECKOH cBs3u. CTENeHb
mucconuaryy.* CHibHBIC H CITA0bIe AJIEKTPOIIUTHI.

Peakiun noHHOTrO 0OMEHA, YCIIOBHUS HX MPOTeKaHus. VloHHBIE
YpaBHEHUsI PEaKInii.

XUMHYECKHEe CBOMCTBA KHCIIOT, OCHOBAaHHI U COJICH B CBETE
MPEeICTaBICHUIN 00 MEKTPOIMTHICCKOM aucconmanun. Cpesa pacTBopa.
[ToHsTHE O THAPOIH3E CONCH.

KauecTBeHHBIEC peakiiu Ha KaTHOHBI

W aHUOHBI : XJIOPHA-, OPOMHJI, MO3H-, CYIb(aT-, KapOOHAT-, CHIINKAT-
(hochaT- aHHOHBI, THAPOKCHI-HOHBI KaTHOHBI AMMOHHSI, MarHHs,
KaJIbIIUsl, aTFOMUHUSL, JKene3a 2+, 3+, [MHKa, MPUCYTCTBYIONINE B
BOJIHBIX PacTBOpPAX..

JemoncTpanun

SHGKTqueCKaH MPOBOAUMOCTH PAaCTBOPOB BEIICCTB, NABUXKEHUE NOHOB B
IEKTPHYECKOM MOJIE.

OHLITLI, WUTIOCTPUPYIOINE NPU3HAKU MPOTEKAHUA peakunﬁ HOHHOI'O
oOMeHa.

OnBITHI O ONPEJEIEHNIO CPEBI B pPacTBOpAX coeil (Xyopuna HaTpus,
KapOOHaTa HaTpPWsl, XJIOPHIA [IMHKA).

JlaGopaTopHble N NPpaKTHYeCKHe

padoTbI

JlaGopaTopHBIi OIBIT:

Ne8Peaxiin HOHHOTO OOMEHA B PacTBOPAX 3JIEKTPOIMTOB: Cylb(aTa
meau(IT)

n wéno4u, kKapOoHaTa HATPHS U CONSHOW KUCIIOTBI, PeaKLus
HEUTpanu3aluu MeX 1y THAPOKCHIOM Kallus U COISHON KUCTIOTOH.
Ne9. KauyecTBeHHble peakuuu Ha MOHbI B pacTBope.

[pakruyeckast padora:
Ne 1. Pemienue sKkcriepuMeHTaIbHbIX 3a/1a4 110 TEME.

Berunciennst
— 10 YPaBHEHHUSM XUMHUYECKHX PEaKIHii

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHIL, 4 TAKIKE CMBICI TCOPHU
ANIEKTPOIUTHYECKON TUCCOLHAIINH C OTIOPOH Ha CXEMBI.

OOBSACHATH NPHYUHBI JIEKTPOIPOBOJI-

HOCTH BOJHBIX PACTBOPOB C MOMOILBIO TI€arora.

CocTaBJIATh YpaBHEHHUS TUCCOITUAIIMN KUCIIOT, IO U COJeH, TIOTHbIC
U COKpalIEHHBIC HOHHBIC YPABHEHHUSI XUMHUUYECKHUX PEaKIUil HOHHOrO OOMEHa.

TIiaHUpOBATh M OCYIIECTBISITH HA IPAKTHKE XUMUYECKHIE SKCIIEPUMEHTHI,
HPOBOIHUTH HAOIIOJCHHUS, IeNIaTh BEIBOIBI 10 Pe3yJbTaTaM SKCIEPUMEHTa MOCie
HpeBapUTEILHONH paboTHI.

CrenoBath IpaBiuIaM Oe30IacHOM padoTHI B TaOOPaTOPHH TPH HCIIOIb30BAHUH
XMMHYECKOH MOCY/BI U 000PYIOBaHHs MO/l KOHTPOJIEM MeJarora.

TIpOM3BOUTH BHIYUCIICHHUS IO XUMHYECKUM YPABHEHHSIM.

BeicTpanBath pa3BEpHYTHIC MTMCHbMEHHBIC H YCTHBIE OTBETHI C OMOPOi Ha
UHGPOPMAIHIO U3 y4eOHHKA U CIIPABOYHBIX MaTEPHAJIOB, PAMOTHO
HCIIOJIb30BaTh H3y4YCHHbII MOHSITHIHBIN amapar Kypca XHMMHH [0CTIe
NPEIBAPUTENIBHOTO CTPYKTYPUPOBAHHUS MaTepuala.

Vlcnionp30BaTh MPH BHITOITHEHWH YU4SOHBIX 3aJaHHI U B MPOLIeCcCe
HCCIIEI0BATEIIbCKON eATEIBHOCTH HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
XHMHYECKOTO COJICPIKaHHs, CIIPAaBOYHBIC MaTepHalibl, pecypchl MHTepHeTa mocie
KOHCYJIBTAIUH C MEarOrOM.

Pasnen 2. Hemerasliibl M UX coeTuHeHus (24 1)
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Tema 3. O6masn
XapaKTEePHCTUKA XHMHYECKUX
371emeHTOB VIIA-rpynmnsl.
I'anorensl

(49)

O01mmas xapakTeprcTHKa rajgoreHoB. OcOOEHHOCTH CTPOSHHS aTOMOB
ITHX HJIEMEHTOB, XapaKTePHBIE ISl HUX CTENeHU okucienus. CTpoeHue
" (M3UYECKHE CBOICTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB. XMMHUYECKHE
CBOMCTBA Ha MpHMeEpe XJIopa (B3auMOJIEHCTBUE ¢ METAJIIAMH,
HeMeTaU1aMH (BOIOPOIIOM U KHCIIOPOIOM), *1ieiouamMu’™).
XnopoBojgopon. ColnsiHasi KHCIIOTa, XAMUYECKHE CBOMCTBA,
*nonydeHue™, npuMmeHeHne. KauecTBeHHbIC peaKIiy Ha TaJIOTeHH/I-
HOHBI. *JIelicTBHE XJI0pa ¥ XJIOPOBOIOPO/Ia Ha OPTaHN3M YelloBeKa. ™
Baxkneiirme XJIOpUIBI K MX HAXOXKIECHWUE B IIPUPOJIE.

JeMmoncTpanun
BI/IL[GOMaTepI/IaJ'[BIZ TaJIOIr€HbI U UX COCAUHCHUA.
OO0pa31bl XJIOPUJIOB.

JlaGopaTopHblie 1 NpakTHYecKHe PadoThl
JlaGopaTopHEIii OIEIT:

Pacrio3HaBaHNe XJIOPHUA-HOHOB.

Ipaxruueckas padora:

Ne 2. IlomyueHune CONSHOM KUCIOTHI, U3ydEHUE €€ CBOMCTB.

Boruunciaenust
110 YpaBHEHUAM XUMHUECKHUX PEAKLUil.

OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B N3MEHEHNH CBOHCTB HEMETAILIOB M HX
COCIMHEHUH B IIpeJieax MajbIX NIEPUOOB U IMaBHbIX noarpyni [epuoguueckoit
CHCTEMBI XUMUYECKHX HJIEMEHTOB C YUETOM CTPOCHHS UX aTOMOB C
UCIIOJIB30BAHHEM CXEMBL.

XapaxkTepn3oBarh (pU3NIECKHE U XMMHUUYECKHE CBOWCTBA IPOCTHIX BELIECTB
raJoreHoB (Ha MPHMEpE XJI0pa) U CIIOKHBIX BEILIECTB (XJIOPOBOLOPO/A, XJIOpHIa
HaTpHs), CIOCOOBI UX MONyYeHHs], TPUMEHEHNE U 3HAUCHHUE B IIPUPOJIE U )KU3HH
YeJI0BEeKa MOcye CTPYKTYPUPOBaHHS MaTepHaa.

OnpenemnsTs raJoreHUA-MOHbI B paCTBOPE C UCIIONB30BAHUEM TAOIHIIBI
"XapakTepHble peaKklUy Ha AaHUOHBI".

IInaHupoBaTh U OCYHIECTBIIATH HA MPAKTUKE XUMHYIECKUE 3KCIIEPUMEHTBI,
HPOBOJUTH HAOMIOICHNS, JIENIaTh BBIBOJIBI 10 Pe3yJIbTaTaM SKCIIEPUMEHTa HOCIIe
HpeIBApUTENEHON PabOTHI.

Tema 4. O0was
XapaKTePHCTUKA XHMHYECKUX
a71emMeHTOB VIA-rpynnel. Cepa
u eé coequuennust (5 4)

O0mas xapakreprcTuka aneMeHToB VIA-rpymmsl. OcobeHHOCTH
CTPOEHHUS aTOMOB 3THX JIEMEHTOB, XapaKTEPHbIE U1 HUX CTEHEHU
okucnenus. CtpoeHne U pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB —
KUCIIOPOJIa U Cephl.

AJIOTpOITHbIE MOAN(DHUKAIMN KHCIOPOJa U Cepbl. XMMHUUECKUE
CBOHCTBa ceprl. B3aumoneiicTBue ¢ HeMeTaiaMy - BOAOPOAOM U
KHCIJIOPOJIOM, METaJUIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU M CEPHOMI
kucnoramu. CepoBonopos, crpoeHue, Gpusnieckue

OOBsICHATH 00IIEe 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB 2yieMeHTOB VIA-
TPYIIBL U UX COEAUHEHUH
¢ y4€TOM CTPOEHHUS X aTOMOB € ONOpoi Ha cxeMmy "M3MeHeHue paanycos B
noarpymmnax".

Xapakrepu3oBaTb QU3HUECKHE
1 XUMHYECKHE CBOWCTBA MIPOCTOI'0 BEILIECTBA CEPBI U €€ COeTMHEHUI
(cepoBoIOpOaA, OKCHUAOB CEPBI, CEPHOM KUCIOTHI, CYNIb()ATOB), CIIOCOOBI UX
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W XUMHUYECKHE CBOMCTBA (KI/ICHOTHBIG u BOCCTaHOBI/ITeJ'II)HI)Ie). OKCI/II[I)I
CEPhBI KaK MNpEeACTAaBUTCIIN KUCIIOTHBIX OKCHU/IOB. CepHEUI KucCjora,
(1)I/ISI/I‘ICCKI/IC 1 XUMUYECKUE CBOWCTBA (06].[11/16 KaK MpeaCTaBUTECIIA

KJ1acca KUCIIOT U *cnetpdudeckue™), npuMeHeHune. CepHICTas KHCIIOTa.

*XUMHYECKHe PeaKIiH, JekKallie B OCHOBE MPOMBIIIIEHHOI0 crioco0a
MIOJIy4€HHsI CEpHOM KUCIOTHI. ANaparsl U IPOTEKAOIINE B HUX
MPOIIeCChI (Ha TPHMEpEe MPOU3BOJICTBA CEPHOI KHUCIIOTHI).*

Conu cepHOI KUCITOTHI, KAUeCTBEHHAs! peaKIHs Ha CyIb(haT-HOH.
Haxoxxnenue cepsl 1 €€ COeqUHEHUH B IpHpoJie. * XNMUIecKoe
3arpsi3HEHNE OKPY)KAIOIel Cpe/Ibl COeTMHEHNSIMA CepPHI (KUCIOTHEIE
JIO’K/I, 3arpsi3HEHHUE BO3/{yXa M BOZOEMOB), CIIOCOOBI €ro
MIPeIOTBpaIIeHHUS. *

JlemoncTpanun

Komnekiuu (BuaeoMarepHalsl): cepa 1 €€ COeIMHEeHHS.
OOyrmuBaHue caxapa 1moj JeHCTBHEM KOHIIEHTPHPOBAHHOH CepHOI
KHCJIOTEHI.

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl

JlaGopaTopHBIE OIBITHI:

OOHapyxeHue Cylb(aT-HOHOB.

B3zaumopeiicTBre pa30aBIeHHON CEPHOI KUCIIOTHI C IUHKOM.
Brerunciienns

T10 YPaBHEHHSIM XUMHYECKHX PEaKLHii

HOJIy4eHHsI, IPUMEHCHUE U 3HAUCHHE B TIPUPOJIE U KU3HU YeJIOBEKa C OMOpOH Ha
CXEeMY M IUIaH.

OnpenenstTh HATUYKE CYIb(AT-HOHOB B pacTBOpE.

OOBACHATH CYNTHOCTB 3KOJIOTHYECKIX TPOOJIEM, CBSI3aHHBIX ¢ TIepepaboTKON
COEMHEHUH Cephl I0CIIe CTPYKTYPUPOBaHUS MaTepHaa.

TImarupoBaTh M OCYIIECTBIIATE Ha MPAKTHKE XMMIIECKHE SKCIIEPUMEHTEI,
MPOBOIUTE HAOJFOJEHHUS, IeIaTh BEIBOJIBI IO Pe3yIbTaTaM SKCIIepHMEHTa.

CrenoBath IpaBiwIaM Oe30IacHOM padoThI B TaOOPaTOPHH IPH HCIIOIb30BAHUH
XHUMHUYECKOH IOCYIBI M 000pyIOBaHMS IO PYKOBOACTBOM Iearora.

TIpOHM3BONTD BHIYUCIICHUS TT0 XHMHYECKUM YPAaBHEHHUSM 110 aJITOPUTMY.

Vcnonp30BaTh NPH BHIMTOIHEHUH yUeOHBIX 3aIaHHi TEKCThI yIeOHHKa,
cripaBo4yHbIe MaTepruaisl ([leproaudaecKkyro cCTeMy XUMUYECKHX AJIEMEHTOB
. . Menneneesa, TabIHIly paCTBOPHIMOCTH KHCIIOT, OCHOBaHUH U coieit
B BOJI€, MIEKTPOXUMUYECKUH Psi] HANTPSHKEHUH METaJlIOB).

Vcrionb30BatTh IpH BHITTOMHEHUH yIeOHBIX 3aJIaHUH U B TIpoLiecce
HCCIIeIOBATEIECKON JIESTEIbHOCTH HAYYHO-TIONMYJSIPHYIO JINTEPaTypy
XHUMHYECKOr0 COZIepKaHMs, CIIpaBOYHbIE MaTepHaIbl, pecypcsl MHTepHeTa mocie
KOHCYJBTAIMH C MeJIaroroM
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Tema 5. O6masn
XapaKTePHUCTHKA XMMHYeCKUX
3J1eMeHTOB VA-rpyninsl. A30t,
dochop u ux coenHeHust

(7 9)

OOmas XxapaKkTepuCcTHKa 31eMeHTOB VA-rpynmsl. Oco0eHHOCTH
CTPOCHHMS aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE ISl HUX CTEHCHU
OKHCIICHHSL.

A3or, pacnpocTpaHeHue B IpUpose, GU3NIECKHe U XUMHIECKHE
cBolicTBa. KpyroBopor azora B npupoze.

AmMUax, ero pU3MYSCKUe U XUMHYECKHE CBOICTBA, IIOIydeHHE U
npumenenue. Conn aMMOHHS, UX (U3MUeCKUe U XUMHUYECKHE CBOMCTBA,
npuMeHenue. KauecTBeHHast peakiyst Ha HOHbI aMMOHHSL.

A3zoTHast KHCII0Ta, e€ QU3nUecKre M XMMHYECKHE CBOMCTBA (00IIHe KaKk
MpeICTaBUTENS Kilacca KUCIIOT U *criennduueckue™). *Asorucras
KHUCIIOoTa. VICIoNnb30BaHNe HUTPATOB U COJNEH aMMOHYIS B Ka4eCTBE
MHHEPAITBHBIX yao0peHuit.*

XuUMHYECcKOe 3arpsi3HEHHE OKPYXKarolleil cpeibl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE TOXK/M, 3arPI3HEHHE BO3/LyXa, TOYBBI H BOTOEMOB).
Docdop, *amorpornabie Momudrkanmu pochopa*, pusudeckre n
XUMHUYECKUE CBONCTBA.

Oxcup ¢pochopa(V) u pocdopHas kucnora, GU3HIECKHE H XUMUYECKUE
cBO¥iCTBA, *nomydyeHue.* *KauectBenHas peakuust Ha pochaT-HOHBL*
*Wcnonb3oBanue (hochaToB B KaUECTBE MUHEPAIBHBIX YA00OpEHUH. >
3arpsi3HeHHe IPUPOIHBIX BOTOEMOB (ocdaTamu.

JlemoHcTpanun
Komnekuuu: ¢pocdop 1 ux coenuHeHNsI.
BsaumMoneiicTBie KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIBIO.

JlaGopaTopHble M NpaKkTHYecKHe padoThl

JIaGopaTOpHbIE OINBITHI:

1. BzauMogelicTBre coneit aMMOHHUS € LIETOUBIO.

2. O3HakomiieHHEe ¢ 00pa3aMu a30THBIX U HOCPOPHBIX YI0OpEHHH.
[pakTuyeckast padora:

Ne 10. ITonyuenue aMmmuaka, U3y4eHHUE €ro CBOICTB.

Berunciennst
10 YPaBHEHMSIM XUMHUYECKUX PEaKIHi

OOBACHATH O0IIHE 3aKOHOMEPHOCTH B U3MCHEHHH CBOICTB 3JIEMEHTOB VA-
IPYIIbI U UX COSAUHEHHIT C yIETOM CTPOCHHS UX aTOMOB.

Xapaktepu3oBaTh GU3HYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta U
dhochopa 1 ux coeqHEHUI (aMMUaKa, CoJIei aMMOHHSI, a30THOW KUCIIOTHI,
HUTparoB, okcuna Gpocdopa(V) u pochopHoit kucinotel, hochaToB), CIOCOOBI UX
HOJy4CHHsI, IPUMEHEHHE 1 3HAYCHHE B TIPUPOJIC U JKU3HU YeJIOBEKa C
UCIIOJIb30BaHUEM CXEMBI.

OrnpeniestsiTh HOHBI aMMOHHS U (hochaT-HOHBI B PACTBOPE C UCIIOIb30BaHUEM
TabHIE! "XapakTepHbIe peakuy Ha KaTHOHBI M aHHOHBI'".

OOGBACHATH CYLIHOCTH SKOJIOTHUECKHX MPOOIIEM, CBSI3aHHBIX C HAXOXKICHHEM
CoeTMHEeHNH a3oTa u (hocdopa B OKpyXKaroliei cpese.

TI1aHUpOBATH M OCYIIECTBISITH HA TIPAKTHKE XUMHUUYECKNE IKCIICPUMEHTBI,
NPOBOHUTH HAOIIOCHHUS, JIeTaTh BEIBOIBI 10 PE3yIbTaTaM dKCIePU-MEHTA.
CrenoBath IpaBiuIaM Oe30IacHOI paboTHI B TaOOPaTOPHH TPH HCIIOIb30BaHUH

XUMHYECKOH MOCY/BI U 000PYIOBaHHSI.

TIpOM3BOUTH BHIYUCIICHHUS IO XUMHUYECKUM YPaBHEHHSIM.

Hlcnonps30BaTh MPH BHIMTOITHEHUH YUeOHBIX 3aIaHHi TEKCThI yIeOHHKa,
CMIpaBOYHBIE MaTepHaIbl (TIEPHOINYCCKYIO CHCTEMY XHMHUECKHX DJIEMEHTOB
. . Menneneesa, TaOIHIy paCTBOPIMOCTH KHCIIOT, OCHOBaHHH M COJIel B
BOJIE, DIICKTPOXUMHYECKHIT PSi/l HATIPSHKCHUH METaJIIOB).

Hcnionp30BaTh MPH BHITOITHEHWH YU4eOHBIX 3aJaHHH U B MPOLIECcce

HCCIIEI0BATEIBCKOMN IEATEIbHOCTH Hay4YHO-NOIYJIAPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COACPIKAHMA, CIIPABOYHBIE MaTE€pUalibl, pECYPChI I/IHTepHeTa IocJiie
KOHCYJIbTalluH € II€1arorom

Tema 6. O01iasi xapakTepuc-
THKA XUMHYeCKHX 3JIeMeHTOB
IVA-rpynnsi.

Yriepoa v KpeMHHI U MX

Vraepon, amorponHbie Momudukanyu rpaduT, anMas.
BzauMmopelicTBIEe ¢ MeTa/lIaMH, HEMETAIIIAMU, KOHLIEHTPHPOBAaHHBIMH
A30THOM M CEPHOM KUCIIOTaMU, pacpOCTPAHEHUE B IPUPOJIE,
(busmyeckue U xummudeckre cBoiictBa. Ancop6uus. Kpyrosopor

OOBsICHATH 00IIHIEe 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB dJieMeHTOB [V A-
TPYNIBI U UX COEIUHEHUM ¢ y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKHE U XMMHYECKHE CBOMCTBA MPOCTHIX BEILECTB
yriiepoa ¥ KpeMHHUS M UX COSJUHEHUH (OKCUI0B yIieposia, YroIbHOW KHCIOTEHI,

39




coeIMHeHHs

(84)

yrieposa B IPHPOJIE.
OKkcHtel yriiepona, ux GU3NIecKre U XUMHYECKUE CBOWCTBA, UX
JICCTBUE HA >KUBBIC OPraHU3MEI, ITOY4SHHE U IIPIMEHEHHE.
*JKOJIOrnIecKre MpodIeMBbl, CBsI3aHHbIC ¢ OKcuIoM yrirepona(IV);
THITOTE3a III00aIbHOTO MOTETUICHHS KIIMMaTa; TApHUKOBBIN 3 ekT.*
YronpHas KHCIIOTa U €€ coiH, UX (pU3HYecKrue U XUMHYECKHUE CBOMCTBA,
MoJTydeHre U MpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
*TlepBOHAYAIBHBIC TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O
COEIMHEHHUSIX YIiiepoia: 0COOEHHOCTH cocTaBa U cTpoeHust. IlonsTue o
OMOIOTMYECKH BaYKHBIX BEIIECTBAX: XKHUPAX, OelIKax, yriaeBoaax.
MarepuanbHOE eTHHCTBO OPTaHMUECKHX H HEOPTaHUUECKUX
COCIMHEeHUH. *

*KpeMmumid, ero Gpu3nyeckre 1 XUMUYECKHAE CBOMCTRA (Ha puMepe
B3aUMOJICHCTBHS C METaJIaMH U HEMETAIUIaMH), TIOJIydeHHE U
MPUMEHECHHUE B DJIEKTPOHUKE. *

*CoequHeHuns] KpeMHHUs B ipupoze. O0mye npeacTaBieHus 00 OKCUie
kpemuusi(IV) u kpemHueBoil kuciore. CHIMKATHL, MX UCIIOIB30BAaHKE B
OBITY, MEAMIIMHE, TPOMBIIIIEHHOCTH. BakHelme cTponTenbHbIe
MaTepuabl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, )KeJIe300€TOH.
[IpoGnembr 6e30MacHOro UCIONIB30BaHUS CTPOUTEIBHBIX MaTEPHAJIOB B
TOBCEIHEBHON KU3HU. *

JemMoHcTpanun

Monenn KpUCTAIUTMYECKHX PEIIETOK anmasa, rpaduTa, MOJIeKyIIbl
¢ymiepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM.
IIporusoras.

Buneomarepualbl: CHIIMKAaTHAsE TPOMBIIUICHHOCTb.

Mozenu MOJEKyl OpraHMYeCKHUX BEIIECTB.

JlaGopaTopHble M NpaKkTHYecKHe PadoThl

JlaGopaTopHBIii OIBIT:

KauecTBeHHas peakius Ha KapOOHAT-HOH.

IpakTuyeckue paboOTHI:

Ne 11. Tlomy4eHue yriaeKucaoro rasa 1 U3ydeHue ero CBOMCTB.
KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

Ne 12. Pemenue skcriepuMeHTaNIBHBIX 3a1a4 10 TeMme «HemeTammby».

Brerunciienus
I10 YPAaBHEHUSIM XMMHYECKUX PEAKLMi, €CIIM OMH U3 PEarcHTOB JIaH B
BHJIE BOIHOT'O PacTBOpa C M3BECTHOI MacCOBOM JONei.

KapOOHATOB, OKCUJIA KPEMHHS1, KDEMHHUEBOH KHUCIIOTBI, CHIIMKATOB), CHOCOOBI HX

HOJy4CHHs1, IPUMEHEHHE U 3HAUCHHE B IIPUPOJIE U KU3HU YEJIOBEKa.
OrnpenesnsiTh KapOOHAT- U CHIIMKAT-

HOHBI B PacTBOpE.

OOBACHATH CYLIHOCTh SKOJIOTHYECKHX NPOOJIEM, CBSI3aHHBIX C HAXOXKICHHEM
YIIIEKUCIIOro I'a3a B OKPYKAIOIEH cpezie.

MIutrocTpupoBaTh B3aUMOCBS3b HEOPTaHHYECKUX COSIMHEHHH yriieposa 1
OpraHMYECKUX BEILECTB IO/ PYKOBOACTBOM YIUTEIIS.

TInaHUpOBATh U OCYLIECTBIIATH Ha MPAKTUKE XMMUYECKUE SKCIIEPHMEHTHI,
HPOBOJUTH HAOMIOICHNS, JIENIaTh BBIBOJIBI IO Pe3yJIbTaTaM SKCIIEPUMEHTa HOCIIe
HpeIBAPUTENBHON PabOTHI.

CrenoBath npaBiwIaM Oe30IacHOi padoTHI B TaOOPaTOPHH TPH HCIIOIb30BaHUH
XHMHYECKOH MOCYIBI U 000pYIOBaHHS.

Hcnonps30BaTh NPH BHIMOIHEHUH YUeOHBIX 3a/IaHHH TEKCThI YIeOHHKa,
cripaBouyHbie Marepraisl (IIeprHoANYEecKy 0 CHCTEMY XMMHYECKUX JIEMEHTOB
. . Menneneesa, TaOIHIy paCTBOPUMOCTH KHCIIOT, OCHOBaHHH M COJIel B
BOJIE, DJIEKTPOXHMHYECKHUIT PSi/l HATIPSHKSHHUI METAIOB) MOCIIEe KOHCYIIBTAIIUH C
HeJIarOroM.

Vcnionp30BaTh MPH BHITOITHEHWH YU4eOHBIX 3aJaHHI U B MPOLIECcCe
HCCIIEI0BATEIIbCKON eATEIBHOCTH HAyIHO-TIOMYJSIPHYIO JIUTEPATYPY
XHMHYECKOTO COJICPIKaHHsl, CIIPABOYHBIC MaTepralibl, pecypchl MHTepHeTa mocie
KOHCYJIBTAIIMH C MEIarOroM.

Pa3znen 3. Merasuisl u ux coegnaenus (20 1)

Tema 7. O01ue cBolicTBa
MeTAJLIOB
(441)

OO1mas XapaKTepUCTHKA XMMHUUECKUX 3IEMEHTOB — METaJIOB Ha
OCHOBAaHHUHM UX nojoxkeHus B [lepuoandeckoil cucreMe XUMHIECKUX
anementoB [I. 1. MenzaeneeBa u ctpoeHus aToMoB. CTpOeHHE METaJIIOB.
Mertannuueckas CBA3b U METAJUINYECKAs] KPUCTAJUIMYECKAs PEIIETKA.

PackppIBaTh CMBICT M3y4aeMbIX NMOHITUHM U IPUMEHATH 3TU MOHATHUS IPH
OMKCAaHUU CBOICTB BEIIECTB U UX MPEBPALLECHUM.

OOBACHATH 00LINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB 3JIEMEHTOB-METAILIOB
U UX COEUHEHUN C YUETOM CTPOECHHUS UX ATOMOB.
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DIEKTPOXUMHUUECKHN PSJ] HANIPSDKEHUH MeTaIIoB. Pusnueckne u
XUMHYECKHE CBOWCTBA METaIOB. *O0IIHe Crioco0bl MOTYdeHHS
MeTauioB. [TIoHSATHE 0 KOPPO3UU METAJUIOB M OCHOBHEIE CIIOCOOBI
3amuThl 0T Koppo3uu. CIutaBsl (CTajb, 9yTr'yH, JIOPATIOMAHHHN, OpOH3a),
WX MPUMEHEHUE B OBITY ¥ IPOMBIIIICHHOCTH. *

JemoncTpanun

O3HakoMIIeHHE C 00pa3laMy METaJJIOB U CIUIABOB, MX (QHU3HUECKIMHI
CBOHCTBaMH.

Mozeinu KpUCTAUTHYECKUX PELIETOK METALIOB.

BuneomarepHabl: KOppO3Hs METAIIIOB.

JlabopaTopHble M MPpaKTUYeCKUE PadoThI

JlaGopaTopHEIC OITBITHI:

O3HakoMIIeHHE C 00pa3laMy CIUIaBOB METAJIIOB.

3aBUCUMOCTh CKOPOCTH PEAKIMH METaJlIa C KHCIOTOW OT TIPUPOIBI
MeTaa.

Boruunciaenust
— I10 ypaBHEHUAM XUMHUUECKUX PEaKLUii, eClI1 OJUH U3 pEareHTOB
COIEPXKUT PUMECH

XapakTepu3oBaTh CTPOCHHE METAILIOB, 00IIHe (PU3HMIECKHEe U XUMUYECKHE
CBOICTBA METAJIJIOB.

XapakTepu30BaTh OOIIHE CIIOCOOBI MTOTYYEHHSI METAJLIOB T10CTIe
CTPYKTYPHPOBaHHUS MaTepHaa.

CrenoBath IpaBiwiaM Oe30IacHOM padoThI B TaOOPaTOPHH IPH HCIIOIb30BAHUH
XMMHYECKOH MOCY/bI U 000pYIOBaHHSI.

TIpOM3BOUTH BHIYUCICHHUS 10 XUMHYECKUM YPABHCHHSIM.

Vcnonb30BaTh NPH BHITOIHEHUH yUeOHBIX 3aIaHHH TEKCThI YIeOHHKA,
cripaBoyHbie Marepuaisl (IIeproanYecKy 0 CHCTEMY XMMHYECKUX 3JIEMEHTOB
. . Menneneesa, TaOIHIy paCTBOPIMOCTH KHCIIOT, OCHOBAaHHH M COJIeH B
BOJIE, JICKTPOXUMHYECKHUIT PSi/l HATIPSHKCHUH METaJIIOB).

Vcnionp30BaTh MPH BHITOTHEHWH YU4SOHBIX 33JaHHI U B MPOLIECcCe
HCCIIEI0BATEIbCKON IESATENHOCTH HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
XHMHYECKOTO COJICPIKaHHsl, CIIPaBOYHBIC MaTepHalibl, pecypchl MHTepHeTa nocie
TpEBAPUTENBHON KOHCYJIBTAINH C TIEaroroMm
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Tema 8. BaxkHelilue MeTaLIbI
M HX COeIUHEHHNA

(16 1)

Illenounsie metasuisl. [lonoxenue B [lepuonuueckoii cucreme
xumuueckux anementoB [I. YI. Menaeneesa, crpoeHre aTOMOB.
Haxoxnenue B npupoge.

Ou3ryeckre 1 XUMHUYECKHE CBOIMCTBA (HAa IPUMEpE HATPUS U KaITusl).
OKCHITBI U TUAPOKCHIBI HATPHS U Kanwus. [I[puMeHeHue MIeI0IHBIX
METAJIJIOB ¥ KX COSUHEHUM.

IllenouHo3eMenbHbIE METAUIBI MATHUNA U KaJIbIUI, CTPOSHHE aTOMOB.
ITonoxxenue B Ilepronuueckoii cucreme xumuueckux siemenTos . 1.
MenneneeBa. Haxoxnenue B npupoje. Puzndeckre U XUuMUYeCKue
cBolicTBa. BaxkHelmue coeTMHEHUS KalbIHs (OKCHJI, THIPOKCH]I, COITH).
*XK&ctrocTh BOIbI M C1IOCOOBI €€ yCTpaHEeHHs. ™™

Amomunuii. [Tonoxenue B [leproandeckoii cucreMe XUMHUYECKUX
anementoB Jl. 1. Menneneesa, crpoenue aroma. Haxoxxnenue B
npupone. Puszndeckre 1 XUMHIECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTRA
OKCH/Ia U THJIPOKCHIA.

XKeneso: cocras, cBoiicTa u monydenue. [lonoxkenune B Ilepnoanueckoit
cucreMe XUMH4ecKux aneMeHToB Jl. 1I. MenneneeBa, crpoeHue aroma.
Haxoxxnenue B npupone. Puznyeckue U XUMHUYECKUE CBOUCTBA.
Oxcunapl, TuApoKcHIB! U conu xenesa(1l)

u xene3a(Ill).

JlemoHcTpanun

BsaumoneiicTBue HaTpus ¢ BOIOM.

OxpalMBaHUe TJIAMEHN HOHAMU HATPUS U KaJIHsl.
OxpalMBaHue TJIAMEHN HOHAMH KaJlbIIHs.
BzaunmoneiicTBre oKcuaa KaabIUs C BOJOM.
Bupeomarepuaisl: ropeHue jxele3a B KHCIOPOIe U XJIope.

JlaGopaTopHble U NpaKTHYECKHE PAGOTHI
JlaGopaTopHBI€ OIBITHI:

O3HakoMJIeHHE ¢ 00pa3LiaMK aJTFOMHHHS U €0 CILUIaBOB.
AMoTepHbIe CBOMCTBA TUIPOKCH/A ATIOMHUHHUSL.
KauecTBeHHbIE peakIMK Ha HOHBI JKere3a.
IpakTuyeckue paboOTHI:

Ne 13. PenieHre 3KkCriepuMEHTaNIBHBIX 3a1a4 10 TeMe «MeTauib.

Berunciennst
10 YPaBHEHUSIM XUMHYECKUX PEaKIIHH.

OOBSICHATH 0O0IIEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB-METAIIIOB B
rpyIax ¥ X COEJANHEHHH ¢ yIETOM CTPOESHHS UX aTOMOB.

Xapakrepr3oBarh PU3NIECKHE U XUMUUYECKHIE CBOMCTBA MIPOCTHIX BEIIECTB
METAJUIOB U HX COeIMHEHUH (OKCHIOB, THIPOKCHIOB, COJIEH) C OMOPOii Ha CXeMY,
CIIOCOOBI MX TIOJy4YEHHs], IPUMEHEHNE 1 3HAYCHUE B IPUPOJIE M JKH3HH YeJIOBEKA.

Pacrio3HaBarh ¢ IIOMOIIBIO KAYECTBEHHBIX PEaKIMil HOHBI METAIOB (MarHusi,
KaJIbIWsL, ATFOMUHIS, [IMHKA, Kene3a (2-+), xkenesa (3+), menu (2+) ¢
WCIIONI30BaHMEM TaONHIILI "' XapaKTepHbIC PEaKIMK Ha KAaTHOHBI".

TInaHupOBaTh M OCYIIECTBIIATH Ha MPAKTUKE X UMUIECKHE IKCIIEPUMEHTBI,
MPOBOUTH HAOIOICHNS, JIENIATh BBIBOJIBI [0 PE3yNIbTaTaM KCIIEPUMEHTA.

CrienoBath fpaBuiaM 0e3011acHO# paboThl B JIA0OPATOPUH MPH UCTIONB30BAHHH
XMMAYECKOU MOCY/IBI K 000PYIOBaHHSI.

TIpOM3BOUTH BHIYUCIICHHUS IO XUMHUUYECKHM YPABHEHHUSIM.

BeicTpanBarh pa3BEpHYTHIC MTMCHMEHHBIC H YCTHBIE OTBETHI C OMOPOi Ha
UHGPOPMAIHIO U3 y4eOHHKA U CIIPABOYHBIX MaTEPHAJIOB, IPAMOTHO
HCIIOJIb30BaTh H3YUCHHBII MOHSITHIHBIN armapar Kypca XHMHH.

Vcnionb30BaTh MPHU BHITOIHEHWH YIEOHBIX 3a[aHUM U B MpoLiecce
HCCIIEI0BATEIIbCKON eATEIBHOCTH HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
XHMHYECKOTO COJICPIKaHHs, CIIPAaBOYHBIC MaTepHalibl, pecypchl MHTepHeTa mocie
NpeIBAPUTENBHON KOHCYJIBTAINH C TIEaroroMm

Paznen 4. Xumus 1 okpy:kaiomas ¢

pena (3 u)

Tema 9. BemecTBa n
MaTepHaJIbl B JKU3HHU YeJIOBeKa

G

*HoBble MaTepualsl 1 TEXHONOIHHU. BelecTBa 1 MaTepuans! B
TIOBCETHEBHOM KU3HH Ue€JIOBEKa. XUMMUs U 30pOBbe. bezonacHoe
HCIIOb30BAHNUE BEIECTB U XUMUUECKUX PEAKIHH B OBITY.
[TpuposHbIe HICTOUHHUKH YIIIEBOAOPOIOB (YroNb, IPUPOIHBIH ras,

XapakTepu30BaTh POJIb XMMHH B Pa3IMYHBIX chepax AesTeIbHOCTH JIFOJICH,
OCHOBHBIE BEIIIECTBA 1 MaTePUaIIbI, IPUMEHSIEMbIE B )KH3HU COBPEMEHHOTO
YeJIoBeKa.

OOBACHSTH YCIOBHS 6€30MACHOI0 UCIIOIb30BAHMS BEIECTB M XUMHYECKUX
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HEe(Th), TPOLYKTHI X IEepPepabOTKH, UX POIIb B OBITY U peakiuii B OBITY.

MTPOMBINLIEHHOCTH. AHANIN3UPOBATh U KPUTHIECKH OICHUBATH HH()OPMAIHIO O BIMSHUA

OCHOBBI KOJIOTHYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HCHUE MPOMBIIIIEHHOCTH, CEJILCKOr0 X035 CTBA, TPAHCIIOPTA U JIP. HA COCTOSIHHE
OKpyXaroliei cpe/ipl (IIpeiesIbHO JOMyCTUMAas! KOHLCHTPALHS OKpy)Karouieit cpeipl.

BertectB — ITJIK). VYMerhb 0Ka3bIBaTh MEPBYIO IIOMOIIIb IIPH XUMHIECKHX 0YKOTaX M OTPABJICHHUSIX.
Posib XUMHH B PEIICHAH KOJIOTHYECKUX TpodiemM.* TIpunuMats ygactue B 00CYXKICHUHM POOIEM XUMUYECKON M IKOJIOT MIECKOM

HAaIpaBJIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO TTO3HIIHIO TI0 TIpodiieMe 1
npeIaraTb BO3MOXKHBIE ITyTH €€ PeIIeHus ¢ OIopol Ha MH(POPMALHUIO U3
ydeOHHKa M CIIPaBOYHBIE MaTepHalbl, pecypchl MHTepHeTa.

IIpu paspaborke paboueii MPOrpaMMbl B TEMATHYECKOM ILIAHUPOBAHHMU JIO/DKHBI OBITH YYTEHBI BO3MOYKHOCTH HCIONB30BAHMS 3JEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENbHBIX
PECYPCOB, SBISIONMXCS yI€OHO-METOAUYECKMMHU MaTepraaaMu (MyJIbTHMEIUAHbBIE IPOrPAMMBI, SJICKTPOHHbIE YIEOHUKH M 33JaUYHHMKHU, 3JEKTPOHHBIE OMOIHOTEKH, BUPTYaIbHbIE
J1a00paTOpPHUH, MIPOBBIE MPOrPaMMbl, KOJUIEKIIMH IM(POBBIX 00pa3oBaTEIbHBIX PECYPCOB), HCIONB3YEMBIMHU Il OOYYEHMS W BOCIHTAHHS Pa3IMYHBIX TPYIII MOJIb30BaTENEH,
MPE/ICTABICHHBIMH B 3JEKTPOHHOM (HU(POBOM) BHAE M PEATM3YIOUIMMHU AWAaKTHUeckre Bo3MokHOCTH WMKT, comepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00
00pa3oBaHUH.

2-i1 BapHaHT
TEMATHYECKOE IINTAHUPOBAHHUE

Bropoii BapuaHT NmpUMEPHOrO0 TEMATHYECKOTO IUIAHUPOBAHUS HCIONB3yeTcs, eciu oOyuatommecs c¢ 3[IP momyuwator
oOpa3oBaHue B OT/IEJILHOM KJlacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YeHUE MaTepuaa KPymHbIMU OJIOKaMU;

- omepeskaroliee 00yueHue;

- BOBMOXXHOCTh MPUMEHEHUS 3HAHUM B PA3TUYHBIX YCIOBHIX (IEPEHOC 3HAHUM TTO aHAJIOTUX OT OOIIUX CBOMCTB Pa3IUUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CIEU(PUUECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBETUYMBAET JIOJI0 CAMOCTOSTEIbHOCTH
00Oy4Jaromuxcs Mpu U3y4eHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHs  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPEACHAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHIO, XUMUYECKON CBS3BI0O U CTPYKTYPOIl BEUIECTBA, B YaCTHOCTH, TUIIOM KPHUCTAJUNIMYECKUX PEIIECTOK.
(Tembl: cTpoeHue aTomMa, CTPOEHUE BELIECTBA, BAXKHENIIINE TPEACTABUTENN IPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHE PEAKIIUN ).

N3meHeHne miiaHupOBaHUS 110 pa3feiaM U TeMaM COCTOUT B CJIEAYIOIIEM:

- U3y4YEHUE OCHOBHBIX BOIPOCOB HEOPTAaHWYECKOW XMMHUH OCYIIECTBISIETCS B 8 Kilacce, OOJbIIIe BPEMEHH BBIJICTSETCS Ha
npuMeHeHue 3HaHui B 9 knacce. M3 9 kmacca B 8- nepeHocsatcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakiui’,
"DNeKTPOJUTHYECKAs TUCCOLUAIIN. XUMUUECKUE PEAKIIMKU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamnsy nepen «Hemeramnamuy, T.K. oOydarouiuecs ¢ 3[1P Gomnblie 3HAKOMBI C
METAIIJIAMH U JIEr4e XapaKTepU3yIOT UX IO CBOMCTBAM U IPUMEHEHHUIO;

- TIepepacIpeiesieHue COJAEpKaHus OJHMX TeM B JIpyrue (packpbIBaeTcs Ha KOHKPETHBIX MpUMepax Apyrux Tem). Tema
"XHMHS U OKpYIKaoIIas cpesia’" pacKpbhIBa€TCA Ha KOHKPETHBIX IPUMEpPax B paszaenax "MeTaibl 1 ux coequHenus ', "Hemeramisl
IV-VII rpynn u ux coeaunenus";

- 00beAMHEHHNE TEM (JaeT OO0JIbIIE BO3MOKHOCTEH /ISl UCIIOJIb30BaHUSI CPABHEHUSI — CXO/ICTBA U OTIIMUKi; Tema «Kucmopoa»
u TeMa «Bomgopony);

- BbIjIeNieHue oTnienbHbIX TeM (Tema «IlepBoHayanbHble TOHATHS 00 OPraHMYECKUX BeIllecTBaxXy»). Bolgenenue B OTIeIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHWYeCKOM XUMHH'", TaeT BOZMOXHOCTb YIIyOJsTh MOHSTHS: ONpeaesieHus, Kiaccudukamus,
OCHOBaHHUS JJi KiacCU(pUKAIMK, HOMEHKJIATypa, OOIIMEe CBOMCTBA BELIECTB, CTPYKTypa BEIECTBA, COCTaBieHUE (HOpMYJ 1O
oO11elt popMyIie 1 1o Ha3BaHHUIO, HA3bIBaHUE BellecTBa Mo ¢hopmyie. B aToM cirydae nmporpaMMHBIi Matepuan U3 XapaKTepUCTUKH
IVA moarpymnnsl MOXKHO JOHECTH He (parMeHTOM KapTHHBI «OpPraHMYECKHE BEIIECTBa», a KaK 4acTb I11e0ro. MoxeT ObITh
BbIieNieHa TeMa «IpakTKym» B KOHIIE IEPBOTO U BTOPOT'O T'OJ0B 00yUYEHUSI.

TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/nen, 2 roga oOydeHus)

Tembt Konuuecrso yacos B tom uncne HazBanwus pabor
Ha KOHTPOJIbHbIE Ha IPAKTHYECKHe
paboThI paboTsl

Paznen «IlepBoHauaibHble XUMHYECKUE TIOHATHUSY, 149

1.  Xwumus — BaxkHas 00J71acTh 4 1 2 TIpakrryeckas padora Nel « JlabopaTopHOoe 060pyHoBaHKe U PUEMBI
€CTECTBO3HAHUA U IPAKTHYECKOH 00palleHNs C HUM
JIeSITebHOCTH YeJIOBEKa. IIpaxtuyeckas padora Ne2 «Ouncrka 3arpsS3HEeHHON TOBApEHHON COMH'"

2. BemecTBa U XMMHYECKHE PEAKIIIH. 7 - 1 IIpaxruyeckas padora Ne3 «[Ipu3HaKu MPOTEKAHUS XUMUYECKUX PEaKIIUii»

3. KonuvecTBeHHbIC OTHOLICHHS B 3 1 - Konrponbshas padora Nel «[IlepBoHayasibHble XUMUYECKUE MTOHATHSA, XUMHYECKUE
XUMHUH (hopMyJIBl 1 ypaBHEHUS» 3arps3HEHHON IOBApEHHON COJTH»

Pasnen «[lepronuueckuii 3aK0H U IepHoIuUecKas cucteMa xuMudeckux aneMeHToB .M. MenneneeBa. CtpoeHne aroMa. Xumudeckasi cB3b. O KHCIUTENFHO-BOCCTAHOBHTEIbHBIE pEakumy, 154

4.  CtpoeHue aToma 7 1 - Kontponbhas pabora Ne2 «[lepronudeckasi cucreMa XUMHYECKUX JIEMEHTOB
J.W. Menpeneea. CTpoeHHE aTOMa»
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Ilepuoanueckuii 3aKoH u
MEePUOANYECKAs] CUCTEMAa XUMUYECKUX
snemenToB /.M. MeHneneeBa

5.CtpocHue BenecTB. XUMHICCKas
CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peakiun

Konrponbshas padora Ne3 «Xumuueckast CBSA3b»

Paznen «BakHeire npecTaBUTENId HEOPTaHWIECKUX BEIIECTBY, 354

6. Kucnopon. Bomopon. 14 2 TIpakTryeckas padora Ne4 «IlomydeHne KUCIOpoIa U U3y4EeHHE ero CBOHCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopoaa 1 u3ydeHHe ero CBOHCTBY»
Konrponehas padora Ned «Kucnopon. Bomopom»

7. Bona. PactBopbL. 5 1 TIpakTryeckas padora Ne6 «IIpuroroBieHne pacTBOpoB ¢ ONpeeIeHHON
MaccOBOH JI0JIel paCTBOPEHHOT'O BEIIECTBAY

8. Teopust 251eKTPOTUTHYECKOM 5 -

JIMCCOLUALIT

9. Baxneiimue knaccel 11 1 KonrponbHas pabora Ne5S «OCHOBHbIE KJIACCHI HEOPTaHUUECKUX COEANHCHUI

HEOPraHMYECKHX COeTUHEHNI IIpakTryeckas padora Ne7 «PemreHue 3cKCIIepIMEHTATBHBIX 33124 110 TeMe
«OCHOBHbIE KJIacChl HEOPIAHMYECKUX COCIIMHEHHID)

Paznen «BemecTBo M XUMHYECKUE peakuuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 -

XUMHUYCCKUX pCaKL[I/Iﬁ

9 KUIIACC

Temsbl

Konuyectro vacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha NPaKTUICCKUE

paboTs

HazBanus pabor

Paznen «[loBTopeHue u yriayOneHre 3HaHHH OCHOBHBIX pa3JielioB Kypca 8 kiacca «BelecTBo 1 XxuMudeckue peakiuny, 104

[oBTOpeHue 1 yriryOJaeHHe 3HAHUIT 10 1 2 TIpakruueckas padora Ne 8 «Peakiuy HOHHOrO OOMEHa

OCHOBHBIX pa3zieioB Kypca 8 Kiacca IIpaxruyeckas padora Ne9 «KauecTBeHHBIE peaKkIiu B PaCTBOPE»
Konrponshas pabora Ne 6 «QnekTponuTuyeckast TUCCOLUaLs»

Paznen «MeTaisl M UX COeqUHEHU, 209

1. O01me cBoicTBa METaJLIOB 4 - -

2.Mertaibl 1 UX COeTUHEHUS 16 1 1 IIpaxtuyeckas padora Nel3 «PemieHne sKcriepuMeHTaNbHBIX 33124 [0 TEMe

«MeTaibl ¥ UX COSTUHEHUS
Kontponphas pabora Ne8 «MeTaby

Paznen «Hemeramnsr IV-VII rpynn 1 ux coenunenus», 244
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3.00mas xapaKTepucTuKa
XUMHYECKHX 351eMeHToB Vlla
rpymnsl. agoreHst.

4.001mmas XxapaKTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Vla
rpymmsl. Cepa 1 ee CoeIMHEHHS.

5.00mas xapaKTeprucTHKa
XMMHYECKHUX 3JIeMeHTOB Va
rpymmbl. A3ot, pocdop U ux
COEJIMHEHHSI.

IIpakrryeckas padora Nel0 «[TonydeHne aMmMuaka U U3y4eHUE €TO CBOWCTBY»

6.001mas xapaKTeprucTHKa
XUMHYECKUX 31eMeHToB [Va
rpymnsl. YIiepos, KpeMHUI U UxX
COEJIMHEHHSI.

IIpakTrueckas padora Nel 1 «[lomydenue yrieknuciaoro ra3a u H3ydeHHe ero CBOHCTBY
IIpakTryeckas padora Nel2 «Pemenune sKkcriepriMeHTATBHBIX 3a/1a4 [0 TeMe
«Hemeramier [V-VII rpynm u ux coesuHESHUI»

KonrponbsHas padora Ne7 «HemeTamibny

Pa3z[en «HepBOHa‘-IaJ'ILHLIe XUMUYECKUE TIOHATHS 00 OpraHM4YC€CKUX BECUICCTBAXY, 104

7. IlepBoHauaJIbHBIE XUMUYECKUE
TIOHSTHSI 00 OPTaHUIECKHX
BEIECTBAX

10

Paznen «O6001meHne MaTeprana 1o Kypcy «Heopranmdeckast XUMus», 449

13. Xumust u okpyxaromas cpea.

1

14. O6o01IeHre MaTepraia o
Kypey «Heopranuueckast XuMHUs»

3

KonTponbHas pabora Ne9 «ItoroBas pabora 3a Kypc HEOPraHUUECKONH XHUMUM»

Bcero 136 4
8 KVIACC

(2 4 B HENIEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBalowWwme AaHHbIN pa3aen
nporpammsl,

W KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTU
obyuatowmxca

Pasnen 1.1lepBonayanbibie XuMuyeckne nousaTus (14 1)
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Tema 1. XuMuss — BaskHast
00J1aCTh €CTeCTBO3HAHUS U
NPAKTHYECKOH e TeJIbHOCTH
YeJioBeKa

(49)

*XuMus B cucteMe Hayk. Pollb XUMUM B KH3HH YeJIOBeKa. ™
Tena u BewecrBa. dusznueckue cpoiicTBa BemecTB. [IpaBuia
0e30macHOro OOpallleHHus C BEIECTBAMH U JIaOOpaTOPHBEIM

060pyL[OBaHI/ICM. Yucrteie BemecTsa W CMECH. CriocoObt

pasnaenenust cMeceid. *IIoHATHE 0 METO/IaX MO3HAHUS B XUMUH. *
JemMoncTpanun

1. JTaGoparopHOEe 000OpyIOBaHHE.

2. PaznuvHbIe BUIIBI XUMUYECKOH TTOCY B, 3. OOpasipl
BEIIIECTB.

4. Crioco0bl pazneneHus cMeceit (GupTpoBanue,
BBITIAPUBAHHE, TUCTHILIALMS, XpoMaTorpadus).
JlabopaTopHble M MPpaKTUYeCKUE PadoThI

JlaGopaTopHEIE OITBITHI:

Omicanne (GU3NYECKUX CBOIMCTB BEIIIECTB.

PazneneHne cMecH ¢ IIOMOIIIBIO MarHHUTA.

INpaxruueckue paboTHI:

Ne 1. JlaGoparopHoe 0OopynoBaHHE ¥ TIPHEMbI 00paIeHHs C
HUM

Ne 2. Ouncrka 3arpsI3HEHHON NMOBapPEHHOMN CONU

PackpsIBaTh CMBICT M3y4aeMbIX ITOHITHH C TOMOIIBIO MIeJarora.

PackpsIBaTh posb XUMUH B IPUPOIE U JKU3HU YSIIOBEKA, €€ CBA3b C APYTHUMHU HayKaMH.

PaznnuaTs uncThie BemecTBa M CMECH; OHOPOIHBIE ¥ HEOTHOPOIHBIE CMECH;

PaznnuaTs Gu3udeckre 1 XUMUYECKUE SBICHHS C OTIOPOH Ha OIpeIeIeH .

OmnpenemnsTe MpU3HaKH XUMHUYECKIX PEaKIUi U YCIIOBHS HX MPOTEKAHUS.

CrenoBaTh IpaBIUIaM MOTB30BaHMST XUMUYECKOH ITOCYI0H 1 1ab0paTOpHEIM 000pyJOBaHNEM, a TAKXKe
HpaBHiIaM 0OpaIleHuUs ¢ XUMHUYECKIMH BEIlle-CTBAMH B COOTBETCTBUH C HHCTPYKIHMSIMH TI0
BBITIOTHEHUIO MIPAKTHIECKUX PAadOT I10J] KOHTPOJIEM I1e/larora.

[ImanupoBaTh U MPOBOIUTH XMMHUUECKUH SKCIIEPHIMEHT 110 U3YUSHUIO U ONMCAHUIO (PH3HIECKHX
CBOICTB BEILECTB, CIIOCOOOB pa3/eieHns CMeceli BEIECTB 110/l PyKOBOJICTBOM MeJarora ¢
00CyXIeHHEeM IIaHa PaOoThL.

Hcrionp30BaTh MpH BEITOITHEHUH y4e0-HBIX 3aJaHHUI U B IIPOLIECCe HUCCIIeI0BATEIbCKOM IesTeTbHOCTH
HaYYHO-TIONYJISIPHYIO JINTEPATypy XUMHYECKOTO COAEPIKAHUS, CIIPABOYHBIE MaTepHaIIbl, peCypChl
WHTepHeTa 1o pyKOBOJCTBOM ITe/iarora.

BricTpanBarhb pa3BépHyTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOiT Ha HH(OpMAIHIo U3 yueOHUKA 1
CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO HMCIOIb30BAaTh M3Y4EHHbIH OHATHIHHBIH anmapar Kypca XUMAN

Tema 2. BemecTBa
H XHMHYeCKHe peaKkiun
(79)

ATOMBI ¥ MOJEKYAbl. XHMHUYECKHE DJIEMEHTHL. 3HaKu
(CHMBOJIBI) XMMHUCCKHX 3JIEMEHTOB. OTHOCHUTEIIbHAS aTOMHAs
IIpocteie U crnoxHbIE AToMHO-
MOJICKYJISIPHOE yUCHHE.

Xumunueckasi popmyna. BareHTHOCTb aTOMOB XMMHYECKHX
*3aKoH

macca. BEUICCTBA.

OJICMCHTOB. IIOCTOAHCTBA cocraBa BCLICCTB. *

OTHOcuTenbHAas MOJIEKYIsApHas Macca. MaccoBasg 1071

XMMMYECKOT'0 3JIEMEHTa B COSIMHEHHU.
duznyeckue 1 XUMUYECKUE ABJICHUs. XUMUUECKasl peaKIys

U e€ NpuU3HAKU. YPaBHEHUS XUMHUUYECKUX peakiuid. 3aKoH

COXpaHEHUs] Macchl BellecTB THUMbl XUMHYECKUX peakKIHi

(coemuHeHue, pazIoKeHHe, 3aMelIeHHe, OOMEH).

*M. B. JIoMOHOCOB — y4EHBII-?HIUKIONEAUCT. *

JAemoHcTpauumn

du3nyeckue sBICHUS (pPacTUPaHUE caxapa B CTYIKe, KUIICHHUE
1 KOHJICHCAIHS BOABI U T. [1.).

XuMuueckue sBIeHHs (TOpeHHe CBEUH, Pa3IoKeHUE caxapa,
B3aUMOJICHCTBHE CEPHON KHCIIOTHI C XJIOPHIOM Oapwsi,
pasnoxkenue ruapokcuaa meau(Il), B3aumMonaencTBre Kernesa ¢
cepoid, B3auMoIeicTBIE Kele3a ¢ pacTBopoM conu meau(1l)).
OMNBIT, WIITIOCTPUPYIOLINI 3aKOH COXPAaHEHHS MACCHI.

IIpuMeHATh ecTeCTBEHHO-HAaY4HbIE METO/IbI O3HAHUS (B TOM 4YHCIIe HAOJIIOICHUE, MOJICTUPOBAHUE,
9KCIEPUMEHT) U OCHOBHBIE ONEPALH MBICIUTEIbHOH ASATENBHOCTH (CpaBHEHHE, KilaccuduKariys)
JUISL U3Y4EHHMS BEIECTB M XMMHYECKHUX PEaKIUii C ONOPOH Ha alrOPUTM WIIH CXEMBL.

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U 3aKOHOB U MIPUMEHATD 3TH MOHATHS NP ONUCAHUH
CBOICTB BEILECTB M MX NPEBPALICHUI C OIIOPOH HA IUIAH M KIIOYEBbIE CIIOBA.

Paznnuare Qusnueckue 1 XMMUYECKUE SBICHUS, OOBSACHATh UX CYIIHOCTb C TOYKU 3PEHHS aTOMHO-
MOJIEKYJISIDHOTO Y4EHHSI C OIIOPOii Ha ONPEIENICHHS U CXEMBI.

OnpenernsTh NPU3HAKK XUMHUUECKUX PEAKIMH, YCIOBUS UX MPOTEKaHHs.

OOBACHATH CYLIIHOCTh (PU3MYECKUX M XMMHYECKHX SIBJICHUH C TOYKU 3PEHHS aTOMHO-MOJIEKYJISIPHOI'O
YYEHHMS C UCIIOJIB30BAHUEM BH3YaJIbHOH OIIOPBI.

KnaccugpuumpoBath XuMuueckre peakiuu (10 YUCIy U COCTaBY PearupyroIiuX U 00pa3yroLuXcst
BEILIECTB) C OMOPOH Ha CXEMBI.

CocraBiarb (opMyIbl OUHAPHBIX BEILECTB 110 BaJICHTHOCTHU M OIPEJIEIIATh BaJICHTHOCTD 110 hopmynam
BEIIECTB C OMOPOI Ha aITOPUTM YIEOHBIX ICHCTBUIL.

PaccraBmsiTh K03 GUIUECHTHI B ypaBHEHUSIX XUMUUYECKUX PEAKIHiA C OMOPOI Ha aJrOPUTM Y4eOHBIX
JeHcTBuil.

CrnenoBath IpaBHUiIaM MOTB30BaHUA XUMUYECKOH MOCY0i 1 Ta00paTOpHBIM 000PYAOBAHUEM, & TAKKE
IpaBUIaM OOPAILEHHS C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLIUSAMU M0 BBIOTHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO/l KOHTPOJIEM Iearora.

Hcnonb30BaTh MpH BHIMOTHEHUH YI€OHBIX 3a/IaHUI U B TIPOIIECCE UCCIEeI0BATENBCKOM
JeATENbHOCTH Hay4HO-NOMYIISIPHYIO JINTEPATypy XUMHYECKOTO COZIEPIKaHUs, CIIpa-BOY-HbIe
Matepuabl, pecypchl MIHTep-HeTa Moj pyKOBOJICTBOM IIE/Iarora.

BeicTpauBarhk pa3BEpHYTHIEC MMCbMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HHMOPMALHIO U3 yueOHHKa U

CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO HCIIOIb30BaTh M3Y4CHHbII NOHATUHHBIN anmnapaTt Kypca XHMHU
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Na6opaTtopHblie U NpaKkTU4eckue pabotbl

JlaGopaTopHBIE OIIBITHI:

[Tpumeps! ¢pu3HIecKux sSBIEHUH (IUTaBICHUE BOCKA, TassHHIE
IIbJIa).

[Ipumepsl XUMHYIECKHX SBIEHHH (TIPOKaIMBaHE METHOM
TIPOBOJIOKH, B3aUMOZEHCTBIE MeJla C KHUCIOTOH).

Mopenu aTOMOB U MOJIEKYIL.

[pakTrdeckas padora Ne3. [Ipn3Haku npoTexanus
XUMHYECKUX PEaKIIi.

Boruuncjaenust

— OTHOCHUTEIBHON MOJIEKYJISIPHON Macchl BELLIECTB;

— MAacCOBOH /IO XUMHYECKOTro 3JIeMeHTa 110 opmyite
COCTUHEHUS

Tema 3. KosimyecTBeHHbIE
OTHOLUEHUS B XuMuH (34)

KomuectBo BemecrBa. Monb. MonsipHas Macca.  3akoH
ABoragpo. MosipHblii 00bEM Ta30B. PacueTsl Mo XMMHUUECKOMH
¢dopmyre. PacueTbl MaccoBOM JONMM XUMHYECKOrO JJIEMEHTa B
COCJIMHEHHUH, KOIIMYeCTBa BEIeCTBA, MOJISIPHON Macchl. Pacuérel
10 XMMHYECKIM YPaBHEHHSIM.

JlemoHcTpams:

- 00pas3wpl BEIEeCTB KOMTMYECTBOM OMH MOJIb

Brrurcienus:

-pacuer 1o opMmyie 1 o XMMHYECKOMY YpaBHEHUIO

PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHI U IPUMEHSTH 9TU HOHSATH, @ TAKKe H3YdEeHHbIE 3aKOHBI 1
TEOPUH VTSl PEIeHHs] PacuETHBIX 3a/1a4 C TIOMOLIBIO Mejarora.

BBIUHCIIATE MOIAPHYIO Maccy BEIIECTB; KOMIMIECTBO BEIIECTBa, 00BEM ra3a, MacCy BEIECTBa C
oropoii Ha oOpa3sel, Ha (HOpMyIIbI;

ITpoBOAUTE PAcUETHI MO ypaBHEHUSIM XUMHYECKHX PEaKLHi ¢ OMOPOi Ha o0pasell, alropuT™ yIeOHbIX
JeHCTBHIL: KONHYECTBa, 00bEMa, MacChl BEI[ECTBA IO M3BECTHOMY KOIHYECTBY, 00bEMY, Macce
PEarcHTOB HITH MPOIYKTOB PEaKIIHHL.

BeIcTpanBarh pa3BEPHYTHIC MMICHMEHHBIC H YCTHBIC OTBETHI C OIIOPOH Ha MH(OPMALIHIO U3 y4eOHHKA U
CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO UCIIONB30BATh M3Y4CHHbII TOHATUITHBIH anmapar Kypca XUMHH ¢
TIOMOILBIO ITe/[arora.

Paspean 3. [lepuonuueckuii 3axon u [lepuoguyeckas cucrema xumnyeckux 3jementos /I. U. Menaeseesa.
Crpoenne aToMOB. XMMHUYecKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbIE peakuuu (15 1)

Tema 4. CtpoeHue aToma.
MepuoanyecKkuii 3aKoH u
Mepuoaunyeckaa cucrema
XUMUYECKUX 3/1eMEHTOB
A. U. MeHaeneesa. (7 1)

IepBbie NOMBITKY KiIacCU(PHUKALUKA XUMUYECKHUX ICMEHTOB.
[lonsTHe O Tpymmax CXOAHBIX OJEMEHTOB (LIEJOYHBIE U
LIEJIOYHO3EMETIbHbIE METAJlJIbl, TJIOreHbl, MHEPTHBIC TIa3bl).
*DNeMeHThl, KOTOpble O00pa3yloT aM(OTepHbIe OKCHUIBI U
TUIPOKCHUIBL.*

Ilepuonnueckuit  3akoH.  [lepuogmyeckas  cucrema
XUMHUYECKUX 3JIEMEHTOB JI. 1. Menneneesa.
Koporkomepuoanass u  *anuHHOMEpUOmHAS™  (OPMBI

Ilepuoguueckoil  CUCTEMBI XMMHUYECKHUX 3JeMeHTOB /[l
N. Menneneesa. Ilepuonst u rpynmbsl. Pusnueckuii cMbICT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPHO/ia U TPYIIILI JJIeMEHTa.

PackpbIBaTh cMBICT NEPHOMYECKOTO 3aKOHA MO PYKOBOJICTBOM II€[arora.

IloHumarts cymiecTBoBaHHE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX HJIEMEHTOB
(13MeHeHne paanycoB aTOMOB H JIEKTPOOTPULIATEIFHOCTH) U UX COSAUHEHHUN OT TOJIOKEHUS B
TIEPUOIUUECKON CUCTEME U CTPOECHHS aTOMa C HCIOIb30BAHUEM CXEM U TaOmluIl.

YcraHaBnuBaTh CBA3b MEXIY MOJIOKEHUEM SJIEMEHTA B IEPUOANUECKOH CUCTEME U CTPOEHUEM €TI0
aroma (cocTaB ¥ 3apsij s1pa, 00lIee YUCIIO IEKTPOHOB M PAacHpeIeieHHe UX MO IEKTPOHHBIM
CII0SM) TIO 00pasiy.

IIporHo3upoBath xapakTep U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COEAMHEHUI IO Tpynnam 1
nepuosaaMm [leproanyeckoit cUCTEMBI ¢ TOMOLIBIO TIEAArora.

XapakTepu3oBaTh XUMHUUECKUE HEMEHTHI MIEPBBIX TPEX MEPHOOB, KA, KaJIbLUS MO UX
nonoxenuto B Ilepuonuueckoii cucreme /1. 1. Menneneesa.

CrenoBath npaBuiaM 0e301acHOi pabOThI B 1a00paTOPHUH NIPH MCTIONB30BAHUI XUMUYECKOH MOCY/IbI
U 000pyI0BaHUSI MO KOHTPOJIEM Ie[arora.
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Crpoenne aromoB. CocraB aTOMHBIX saep. *M3oromsr.™

OnektpoHbl. CTpOEGHUE OJIEKTPOHHBIX O0OJOYEK aTOMOB
repBbiX 20 XUMUYECKHX 3NeMeHTOB [leproandeckoii cHCTEMbI
. V1. MenneneeBa. XapakrepucTUKa XUMHUYECKOrO AJIEMEHTa
no ero nonoxeHuto B Ilepuoguueckoir cucreme [ M.
Menneneesa.
*3aKOHOMEPHOCTH HU3MEHEHHUS pamuyca aTOMOB
XUMHYECKUX DJICMEHTOB, METATMYECKUX U HEMETAJUTMICCKIX
CBOICTB IO rpynmnam u nepuoaaM. 3Hauenue Ilepuonuueckoro
3akoHa H [lepromudeckoll CHCTEMBI XUMHUYECKUX DIIEMEHTOB
Ul pa3BUTHA HayKu U nipakTuku. J{. 1. MenneneeB — yuéHblit
U TpaXIaHUH. ™
AemoHcTpauumn
Kopotkoneproanast 1 JuIMHHOTIEpHOAHAS (POpMBI
[Nepuomiraeckoii CUCTEMBI XUMHYECKHX JIEMEHTOB
. V1. Menneneena.
O3HakoMIIeHHE ¢ 00pa3liaMy METalJIOB U HEMETaJUIOB.
Na6opaTtopHble U NpaKkTUyeckue pabotbl
JlaGopaTopHBIii OMBIT:
BsaumoneiicTBue rupoKcra [UHKA ¢ PACTBOPAMH KHCIOT

H IIeJI0ueH

BricTpanBarh pa3BEépHyTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIOPOiT Ha HH(OpMAIHIO U3 yueOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO HCIOIB30BAaTh M3YUCHHBIH NOHATHHHBIH anmapar Kypca XUMUH
H0CJIe CTPYKTYPHPOBAHMS MaTepHaia ¢ MCHOIb30BaHNEM KIIHIIIE.

Hcrionp30BaTh MpH BEITOTHEHUH YIEOHBIX 33/IaHUI TEKCTHI yIeOHMKA MIOCIIE CTPYKTYPHPOBAHUS
Marepuaia, crpaBodHble MaTepuais! ([leproanieckyro cucreMy XuMuaecknx »inementoB [1. 1.
MeHnzeneeBa, TabIMIy paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJIell B BOJE, JIIEKTPOXUMUIECKUH
PsI HAIPSDKEHUH METaJJIOB).

Hcrionp30BaTh MpH BHITOIHEHUH YI€OHBIX 33/IaHMI U B IIPOIIECCE MCCIIEI0BATENBCKON
JeSITeILHOCTH HayqHO-TIOMYIISIPHYIO JINTEPATYPy XMMUUECKOT'0 COJeP KaHMs, CIIPABOYHBIE
MaTepHabl, pecypchl VIHTepHeTa 1moJ pyKOBOACTBOM Iearora

Tema S. CTpoeHnue BelecTs.
Xumuyeckasi CBSI3b.
OxkucanTebHO-
BOCCTAHOBHTEJbHbIE PeAKIHU

(8 1)

Xumunueckas cs3b. KoBaneHTHast (HOHﬂpHaﬂ " HeHOJ’[prHaﬂ)

CBA3b. *3HeKTpOOTpHL[aT€HLHOCTL aTOMOB  XMMHYCCKUX

anemMeHToB.* MonHas cBs3b. *THUIBI  KPUCTAJUTMUECKHX
peuerok.*

Crenenp okucneHus. OKHCIMTEIbHO-BOCCTAHOBUTENIbHbIC
[Ipoueccor

OKUCIIMTENIN U BOCCTAHOBUTEIIH.

peaknuu. OKHCJICHHUA n BOCCTaHOBJICHUA.

JeMoHcTpanmun
OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLIMU: TOPEHHUE,
PEaKLUK Pa3IoKeH s, COSAUHCHUS

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH O] PYKOBOICTBOM IIearora.

OrnpeessiTh BU XUMHUYECKON CBSI3H B COSIMHEHHUH C UCIIOIb30BAHUEM CXEM.

OrnpeiesisiTh CTENeHb OKUCIICHUSI XMMHUYECKOT0 3JIEMEHTA 110 (POPMYIIe €ro COSIHHEHHUS C
HCIIO0JIb30BaHUEM aJITOPHTMA.

OmnpenesnsTh AJIeMeHT (BEeleCTBO) — OKUCIHUTEIb U SJIEMEHT (BEIIECTBO) — BOCCTAaHOBUTEIIb.

OOGBACHATH CYLIHOCTH MPOIIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiIsTh IEKTPOHHBIH GaaHC ¢ y4ETOM YHCIIa OTAAHHBIX U NPHHSATHIX JICKTPOHOB.

CocTaBisiTh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTELHON PEAKIIMH 10 alrOpUTMY pa3bopa
OKHCIIUTEILHO-BOCCTAHOBUTEIIBHOM PEaKIHH.

Hcnonp30BaTh MpH BHITOTHEHUH YU4eOHBIX 3aJaHHUH TEKCThI Y4eOHHKA MOCIIE CTPYKTYPHUPOBAHHS

MaTepuaa, ClipaBO4HbIe MaTepUabl (IEPUOANIECKYIO CHCTEMY XUMHUYECKUX dyieMenToB /. U.
MemnneneeBa, TaOIUIYy pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJIE, SJIEKTPOXUMHUUYECKHUI P
HaNpsDKEHUH METaIoB)

Pa3pen 2. Baxneiilue npeacTaBute/ M HeOpraHuyecKux Bemecrs (35 4)

Tema 6. Kucnopog. Bopopoga.

Bo3gyx — cmech razoB. CocraB Bo3zngyxa. Kucmopox —

P ACKPBIBATH CMBICIT U3Y4aC€MBbIX MOHATHH U TMIPUMEHATD 3TU IOHATHUSA TIPU OITMCAHUN CBOMCTB BEIIECTB
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(14u)

aJIeMEeHT 1 mpocToe BeniecTBo. O30H. Haxoxknenne xuciopona
B mpupose, (Gu3nUeckue M XMMHUYECKHe CBOWCTBA. Peakrmm
TOPEHHMsS MPOCTHIX M CIOXKHBIX BellecTB. *TermoBod 3¢ dexr
XUMHUYECKOH peakiuu.* DK30- M 3HAOTEPMUYECKHE PEaKIUH,
*TepmoxumMudeckne ypaBHeHWs.* [lomarme 00 oOkcupax.
CriocoObl  MOMYYeHWsT KHCIOpoaa B JiabopaTopud U
MIPOMBIIIJICHHOCTH. IIPUMEHEHHE KHCIOpOoIa. KpPYroBOPOT
KHCJIOpO/a B Mpupoje. TOIUIMBO: yroik U MeTaH. 3arpsi3sHeHHne
BO3[yXa, YCWIEHHE TIapHUKOBOrO J(QeKTa, paspyleHue
030HOBOTO CJIOSL.

Bomopon — amemeHT M mpocroe BemmecTBo. HaxoxmeHne
BOJZIOpOJa B ITPUPOJIE, GPU3HUIECKIE N XMMIYECKHe CBOHCTBA (Ha
IpuMepe B3aNMOJIEHCTBUSL C HEMeTaUlaMH W OKCHIAMH
METaJJIOB), IpHIMeHeHHe, *croco0sl nonydeHus.* [lonstue o
kucnorax Kucnotsl u conu.

AemoHcTpauumn

Bsaumoneiictre ocdopa, cepsl 1 xKelne3a ¢ KHCIOPOIOM
(BO3MOYKHO HMCIIOIB30BAHHUE BUICOOIBITOB).

OmnpezeneHue coep KaHus KUCIOPOAa B BO3AYXE.
OIBITH, IEMOHCTPUPYIOLINE YCIOBHS BOSHUKHOBEHUS U
MIpeKpalLleHNs TOPEHHUSI.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTopHBIi OIBIT:

O3HakoMIIeHHE C 00pa3LaMu OKCHJIOB.

[pakTuyeckast padora:

Ne 4. TlonyueHue Kuciaopona, U3ydeHUe ero CBOICTB.
Ipakruyeckas padora NeS. [TonyueHue Bogoposa v U3ydeHUe

€ro CBOMCTB.
Brruuciaenus

— MOJIEKYJISIPHOI Macchl KMCJIOPO/Ia M 030HA HA OCHOBAHHHU
aTOMHOM MacChl XUMUYECKOTr0 JJIEMEHTa

U UX MPEBPAILEHUH C UCIIOIb30BAHUEM OIOPHBIX CIIOB H KITHIIIE.

XapakTepu3oBath (OIMHICHIBATE)C ONOPO HA NAGH, CXeMY, KPAMKYIO 3anUCh
COCTaB BO3/yXa, (pu3ndecKkue U XU-MUUECKHE CBOMCTBA KUCIOPOA, CIOCOOBI €T0 HOMydeHus,
NpUMEHEHNEe 1 3HaYCHHUE B IPUPOAE M KU3HH YeJIOBEKa.

CpaBHHMBATh pPEaKIK TOPESHUSI X MEIUVICHHOTO OKUCIIEHHS C IPeIBApUTEIEHEIM O0CYKICHHEM
apaMeTpoB CPaBHEHHSI.

CobupaTh puOOPHI IS MOTYyIEeHHsT KHCIOPOia (BBITECHEHHEM BOJIBI M BO3/IYXa).

Pacrio3HaBaTk ONMBITHEIM ITyTEM KHCIOPO IT0J] KOHTPOJIEM II€Aarora.

Hcrionp30BaTh XMMUYECKYIO CHIMBOJIMKY JJISI COCTABICHHS (JOPMYIT BEIIECTB, MOJIEKYIISIPHBIX
YpaBHEHUM XMMUYECKUX PEAKIHH C yJaCTHEM KUCIOPOJa.

OOBSICHATH CYITHOCTB SKOJIOTMUECKUX TPOOIIeM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3TyXa.

CrreroBath npaBHiIaM 0€301acHOM paboThI B 1a00PaTOPHY TIPH HCTIONE30BAHNN XUMHUYECKON OCYIBI U
000pyoBaHNS 110 KOHTPOJIEM Tearora, a TakkKe IMpaBHiIaM 0OpalleHHs ¢ TOPIOYMMH BEIleCTBaMU
B OBITY.

IImanupoBaTh M OCYIIECTBIIATH Ha MPAKTHKE XUMHYECKHE IKCIIEPUMEHTHI, IPOBOANTH HAOIIOICHNS,
JIeTIaTh BBIBOJIBI 110 Pe3yJIbTaTaM 3KCIIepPHU-MEHTa MO PYKOBOJACTBOM IIejarora.

Y4acTBOBaTh B COBMECTHOU paboTe B TpymIIe.
Hcrnonp30BaTh NpH BHITOTHEHUH YY€OHBIX 33/IaHUI U B TIPOIIECCE HCCIIEI0BATEBCKON
JeSITEILHOCTH HayIHO-TIOMYJISIPHYIO JINTEPATYPy XUMUYECKOT0 COJIepIKaHHUs, CIIPABOYHBIS
Martepuabl, pecypcsl HTepHeTa 1o pyKOBOACTBOM Ieaarora.

BeicTpanBaTh pa3BEpHYTHIE TMCEMEHHBIE U YCTHBIE OTBETHI C OIOPOi Ha MH(OPMAIMIO U3 YUeOHHKA U
CIIPaBOYHBIX MaTe-
pHAJIOB C OMOPOH Ha IUIaH, IPaMOTHO MCHIOIB30BaTh M3yUCHHBIH TOHATUHHBIN anmnapaT Kypca XUMUA

Tema 7. Bona. PacTBopbl.
ITonsiTHe 00 OCHOBAHHAX

(54)

Bopma. Ee cocraB. Crpoenue. Monekynbl. *®usnueckue
cBolicTBa BOAbl. Boma kak pactBopuTenb.* PacTBOpBHIL
*TloHATHE O PAcCTBOPUMOCTH BellecTB B Boje. [loHsaTHe o
HACBIIIEHHBIX U HEHACHIIEHHBIX PacTBOpax.* MaccoBast DOt
BelllecTBa B pacTBope. Pacuer maccoBoll oiM BeElIECTBA B
pactBope (IIpOLIEHTHAS! KOHIIEHTPAIIHs).

PackppIBaTh CMBICT M3y4aeMbIX MOHITUH U MPUMEHATH 3TU MOHSTHUSI PU ONMUCAHUU CBOICTB BEIIECTB
U MX NPEBPALIEHUH C TIOMOIIBIO N1e1arora.

Xapaktepu3oBarh (pHU3nNUECKUE U XUMHUYECKHE CBOWCTBA BOJIbI, €€ POJIb KaK PACTBOPUTEINS B
HNPUPOAHBIX MPOIEccax ¢ OMOPOH HA IJIAH U CXEMY.

CoCTaBIATh ypaBHEHUSI XUMHYECKHUX PEAKIUH ¢ yJacTHEM BOJbI C OIIOPOH Ha CXeMYy.

OOBACHATH CYLIHOCTb SKOJIOTUYECKHX NPOOJIEM, CBSI3aHHBIX C 3arpsA3HEHUEM IIPUPOTHBIX BOJ,
CIIOCOOBI OUUCTKH BOBI OT MMPUMECEH], MEpBI 110 OXPaHe BOJ OT 3arps3HEHHs Iocie
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*XUMHYECKHe CBOMCTBa BOIBI (pa3iOXEHHE, PEAKIHN C
HaTpHeM, OKCHAOM Kanblus, okcumoM cepbllV Ilonstme 06
OCHOBaHUSX. Ponb pacTBOPOB B IPUPOJE U B JKU3HU YEIOBEKA.
KpyroBopot Bozsl B ipupoze.* 3arpsi3HeHHe TPUPOJHBIX BOJ.
OxpaHa ¥ 0YHCTKA IPUPOTHEIX BO.

AemoHcTpauumn

DJIeKTPONN3 BOJIbI;, CHHTE3 BOJIBI; B3aUMOICHCTBHE BOJBI C
metaiuiamu (Na, Ca) (BO3MOXKHO UCTTIOIh30BaHKE
BHJICOMATEPUAIIOB).

PacTBopeH#e BEMIECTB ¢ PA3IUYHON PACTBOPUMOCTBIO.
HccrneioBanue pacTBOPOB KUCIIOT U MIENTOYEN C TIOMOIIIBIO
HHIIUKATOPOB.

Nab6opatopHble U npakTuyeckue paborbl

IIpaxmuueckas paboma:

Ne 6. [IpuroroBieHne pacTBOPOB C OMPEAEIEHHON MacCOBOI
Jlo7el pacTBOPEHHOIO BEIIECTBA.

HPEIBAPUTENBHOTO CTPYKTYPUPOBaHHUS MaTepuala.

TT1aHUpOBATh M OCYIIECTBISTH HA IPAKTHKE XUMHUYECKUE IKCIIEPUMEHTHI, TIPOBOAUTD HAOIIO/ICHHS,
JieJ1aTh BbI-

BOJIBI 110 pe3y/IbTaTaM SKCIEPUMEHTA I10]] KOHTPOJIEM Ie]arora, ¢ UCIOJIb30BaHUEM KITHIIIC.

CrenoBath IpaBiwIaM 0e30IacHOM paboTHI B JIAOOPATOPUH IPH MCIIONIB30BAHUN XUMHUUECKOH MTOCY/IBI
U 000pyZOBaHHUS IO KOHTPOJIEM Ieiarora.

TIpOBOIHUTH BBIYUCICHHS C IPUMEHEHHEM MTOHSTHS «MacCcoBasi OISl BEILIECTBA B PACTBOPE» C OIOPOit
Ha (OPMYIIBL.

Vcnonb30Bath MpH BHIOIHEHUH y4eOHBIX 3aJaHHI U B IIPOLIECCE UCCIIEIOBATEIILCKON NEATEIbHOCTH
HAYYHO-TIOMYNISIPHYIO JUTEPATYPY XUMHIECKOTO COCPIKAHHS, CIIPABOYHBIC MaTepHAIIBI, PECYPCHI
WHTepHeTa 1Moji PyKOBOJCTBOM II€arora.

BeicTpanBath pa3BEpHYTHIC MICHMEHHBIC M YCTHBIC OTBETHI C OMOPOH Ha HH(OPMAILHIO U3 yueOHHKa
1 CIIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO HCIIOIb30BATh N3YUCHHBIN MOHATUIHBIH anmapar Kypca
XMMHH [OCTIE MPEIBAPUTEIIBHOIO CTPYKTYPUPOBAHHS MaTepHaa.

Tema 8. DnexkTpoauTnyeckas
auccouuanus. XuMHYeCKHe
peakuHH B pacTBopax

(5 )

Teopust NEKTPOIUTHYECKON JICCOLMALINH.
ONeKTPOIMTHYECKast ~ AUCCOLMALMS.  ODJCKTPOIUTHI U
HeeKTponuThl. KaTnoHsl, aHoHbI. *MexaHn3M IUCCOLMALNK
BEILECTB C Pa3IMYHBIMKU BUIAMH XUMUYECKOH cBsi3u. TToHATHE
ocreneHu quccoruaniu.* CuibHbIe U Cl1a0ble JICKTPOIUTHI.

Peakuuy noHHOro oOMeHa. YCIIOBHSI MPOTEKAHUS PeaKinit
HMOHHOro oOMeHa /10 KoHLa. [loHbIe U cOKpalEHHbIE HOHHBIE
yYpaBHEHUS XuMHUYeCKHe  CBOWCTBa

peaxiui. KHUCIIOT,

OCHOBaHM W Ccoled B CBeTe MpeACTaBlieHHd 00

3JEKTPOJIMTHYECKON Tucconnanru. KauecTBeHHbIE peakiny Ha
KaTHOHBl M aHHMOHBL: HOHBI XJIOpHA-, OpOMHUA-, HOAMI-,
cynbdar-, KapOoOHaT-, CHIHKAT-, hocdar- aHHOHBI; THAPOKCUI-
HOHBI; KAaTHOHbl AMMOHHS, MAarHus, KaJIbLUs, AJIOMHHHUS,
xkenesa (2+) u (3+), menu (2+), UMHKA, NPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax.

JlemoHcTpauuu

DneKTpuyecKas MPOBOAUMOCTh PaCTBOPOB BELIECTB;
JIBH)KEHHE HOHOB B SJICKTPUYECKOM TI0JIE.

OmBITHI, WUTIOCTPUPYIOIIUE PU3HAKH NPOTEKAHUS PEeaKIui
HOHHOT0 OOMEHa.

PackpsIBaTh CMBICT M3y4aeMbIX MOHSITHUH, a TAKXKE CMBICI TEOPHHU MEKTPOIUTHYECKOH AUCCOLUALIIN
C OTIOPOi Ha CXEMBIL.

OOBACHATH NPUUUHBI JICKTPOIPOBOJI-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIIBIO MEarora.
CocTaBiATh ypaBHEHUs! JUCCOLUALINN KHCIIOT, LIENOYel 1 CONEH, IOITHBIE U COKPAIIEHHBIE HOHHBIE
YPaBHEHUSI XUMUYECKHX PEAKLMI HOHHOIO OOMEHa.

[TnaHupoBaTh M OCYIIECTBIATH Ha NIPAKTUKE XUMHYECKUE IKCIIEPUMEHTHI, TIPOBOJUTD HAOJIIOICHH,
JieJ1aTh BBIBOJIBI 110 Pe3y/bTaTaM SKCIEPUMEHTA I10CIIe PeBApUTEIbHONH paboThI.

CrientoBath npaBuiam 6e30MacHOI paboThI B 1a00PATOPUU NPH HCIIOIB30BAHUH XMMHYECKOM MOCYbI
U 000pYIOBaHHs 110/l KOHTPOJIEM IeJarora.

IIpon3BoANTH BEIYMCIIEHHS [T0 XUMUYECKUM YPABHEHUSIM.

BeicTpauBarh pa3BEpHYTHIEC MMCbMEHHbIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMALHIO U3 yueOHHKa U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO HCIOIb30BATh U3yIEHHbIM MOHATUIHHBIN anmapaT Kypca XUMHU
TI0CIIE IIPEABAPUTENBHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Vcnonb30BaTh NPH BHIIIOIHEHWH Y4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIIEI0BATENBCKON IeATENbHOCTH
HAYYHO-IIOMYJISIPHYIO JIUTEPATypy XUMHUECKOTO COAEPKAHUS, CIIPABOUHbIE MATEPHAIIBI, PECYPChI
WHTepHera mocie KOHCYAbTAIMH C T1€AarOroM
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JlaGopaTopHble M MPAKTHYECKHE

padoThI

JlaGopaTOpHSBIi OIBIT:

Peaxuuy noHHOTO 0OMEHA B pacTBOpPax 3JIEKTPOINUTOB:
cynbdara mequ(Il) n ménoun, kapOboHaTa HATPUS M COJISTHOM
KHCJIOTHI, PEaKIUs HEHTPaTH3alui MEXY THIPOKCUIOM
KaJIsl ¥ COJIIHOM KUCIIOTOM.

Borunciienust

— IO YPaBHEHUSIM XUMHICCKUX PEAKITHI

Tema 9. OcHOBHBIE KJIACCHI
Heopraﬂnqeclmx
coeTUHEHH I

(11 9)

Knaccudukanus HeOpraHMUECKUX COCAMHCHUH.

OKkcHIIbl: cocTaB, Kiaccuukanys (*ocHOBHBIC, KHCIIOTHBIE,
amdoTepHbIe, HecoeoOpa3yroye Ha IIpIMepe OKCHAA
yriepoaa |l v okenpaa asota I1*), Homenknarypa *Tlomydenne™
¥ XUMHUYECKHE CBOMCTBA OKCHIOB (B3aUMOJICHCTBUE C BOJIOM,
KHCJIOTaMH, IIETI0UaMH).

OcHOBaHMs: cOCTaB, KIaccupuKanus (IeIoun u
HEepacTBOPUMBIE OCHOBAHMS), HOMEHKJIATypa, (PU3NIECKHEe 1
XUMHUYECKUE CBOWCTBA (B3aUMOJICHCTBUE C OKCHIAMHU
HEMETaJUIOB, KUCJIOTaMH, COISIMH), *CIIOCOOBI OTydeHH s *
Kucnotsr: cocras, kiaccugukarys, HOMEHKIATypa,
(usryecKre U XMMHYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C

METa/laMH, OCHOBHBIMU OKCUAAMHU, OCHOBAHUAMU, COJIAMH Ha

TIpUMepe COJSIHOM U CePHOM KUCIIOT), *Crioco0bl MomydeHus. ™
Psiq akTHBHOCTH METaJIJIOB.

Conu (cpeaHue): HOMEHKIIATYpa, ClIOCOOBI OMYUeHNs,
B3aMMOJCHCTBHE CONeH ¢ METaIaMH, KHCIOTaMH, IeI09aMU
U COJISIMU.

IeHernyeckas CBSI3b MEX/IY KIacCaMi HEOPTaHHIECKHX

coenuneHuil. ['eHernyeckue psnpl. [loHsTue 06 *aMdoTepHbIx

TUIPOKCHIAX (Ha mpuMepe IMHKA U ATIOMUHHS): XAMHIECKHE
CBOICTBa B3aMMOJCHCTBYE C KUCIOTaMH M IICIIOYaMH,
pasiioxKeHue Mpy HarpeBaHUuM. ™

JAemoHcTpauumn

O06pa31pl HEOPraHUYECKUX BEILIECTB PA3THMYHBIX KJIACCOB.
BsaunMoneiicTBre pacTBOpa CEpHON KUCIOTHI C OKCUIOM
meau(Il).

Peakuust Helirpanuzanum.

BeITecHEHHE OTHOrO MeTajlIa APYrUM U3 PacTBOpa COJH.

Na6opaTtopHblie u NnpakTUyeckue paborbi
JlaGopaTopHbIE OIBITHI;

B3aumoneiicTBue KMCIOT C METaJIJIAMHU.
ITomy4yenue HepacTBOPUMBIX OCHOBAaHHH.
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OmnpeneneHre OCHOBHEIX KJIACCOB HEOPTaHIMYECKHX COSIMHEHHUH 110 MabIIoHy.
CocrapJieHHe CXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAMHEHHUI HAa OCHOBE
OIpeeTIeHNs.

CocrapieHre (opMysT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSIMHEHHH U Ha3bIBAaHUE HX T10
MEKIYHAPOTHOW ¥ TPHBHAIBLHON HOMEHKIIATYPE C HCIONB30BAHUEM OIPEICICHHUS 1 TaOIUIIbI
PacTBOPUMOCTH.

KnaccudunupoBanue H3ydaeMbIX BEIIECTB [0 COCTaBY M C60UCMEaM C ONOPO Ha ONpeesIeHus,
CXEMBI U TaOIHIY PACTBOPHMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKasi B3AMMOCBSI3b OCHOBHBIX
KJIACCOB HEOPI'aHNYECKUX COCAMHEHHMID) IO/l PYKOBOICTBOM IEarora.

TIporHo3upoBaHHe CBONCTB BEIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOMCTB M3y4UEHHBIX KIJIACCOB,
IPYII BEIIECTB, K KOTOPbIM OHH OTHOCSATCS C UCHOJIB30BaHHEM CXeMbl «[ eHeTH4yeckast B3aMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COSIMHEHHUI M0/1 PyKOBOICTBOM I€Jarora.

CocraBieHue MOJEKYJIAPHBIX YPaBHEHUH PeaKiuii, WIUTIOCTPUPYIOIINX XUMHYECKHE CBOIMCTBA
U3YYECHHBIX KJIACCOB U CHOCOObL NOYHeHUs BEIECTB U3YyUYCHHBIX KJIACCOB, TPYII, a TAKKe
HOJTBEPKAAIOLINX IeHETHYECKYIO B3aMOCBSI3b MEX/y HUMH, C OIIOPOi Ha BEpOAIBHYIO CXEMY B
KaueCTBE 3pPUTENILHOMN OIOPHI.

CocrapieHre MOJIEKY/IPHbBIX YPaBHEHUH PEaKIMii 0 CXeMaM C IpeBapUTENIbHBIM 00CYKAEHHEM
BBIOOpA Pearupyrox BEeLIeCTB.

BeluncieHue 1o ypaBHEHUSAM XMMHYECKUX PEaKLUi KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WK NPOAYKTOB PEAKLUH 110 aIrOPUTMY.

[TnanupoBaHKe 1 OCYLIECTBIICHUE Ha MPAKTHKE XUMHUYECKOT0 SKCIIEPUMEHTA M HAOII0ICHHS 11071
PYKOBOJICTBOM YYHUTEIIS.

@®opMynpoBaHKe BBIBOIOB 10 PE3Y/IbTaTaM SKCIEPUMEHTA C UCIOJIb30BAHUEM ONOPHBIX CJIOB.
DopMyITHpOBAHUE C MOMOILBIO [IE1Ar0ra 1 BBITOIHEHHE MPaBuil 6e30macHoi paboThl B 1aboparopuu
IPY UCHOIb30BAaHUM XUMHUYECKOH MOCY bl U 000pYI0BaHUS.

Vcnonp3oBaHKe IPY BBHIIOJIHEHUH y4eOHBIX 33/IlaHUH U B IIPOLIECCE MCCIIEIOBATENILCKOM ASSATEIbHOCTH
HAy4HO-TIONYJISIPHOM JIUTEPaTypbl XUMHYECKOIO COJIEPIKAHUS, CIIPABOYHbIE MaTepHabl, PECYpPChI
WuTepHera, ocyiiecTBiIeHHE BEIOOPa MO PYKOBOJICTBOM HACTABHHUKA.

BericTpauBaHue pa3BEpHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha MH(OpMALHIO 13
y4eOHHKa U CIIPABOYHBIX MaTEPUATIOB, 'PAMOTHOE HCIOJIb30BAaHUE U3yYEHHOTO MTOHSATHHHOTO
anmnapara Kypca XHMHH C UCIIOJIb30BaHHEM IUIaHa, OTOPHBIX CIIOB, alTOPUTMA.




BsanMoneiicTBiE HEpaCTBOPUMBIX OCHOBAHHUH C KHCIOTAMH.
Paznoxenue runporcuma meau(Il) mpu HarpeBaHUH.
[IpakTudeckas padora:

No 7. Penienue 3KCriepuMEHTAIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACCHI HECOPTAaHHMYECKUX COCTUHCHUI.

Boruuncjaenust
— I10 YPaBHEHUSIM XUMHUYECKUX PEaKIUi

Paspen 3. Bew,ectBo M XMuMH4YecKue peakuum, 44

Tema 10. Xumunueckue peakuumu.
OcHOBHble 3aKOHOMEPHOCTN
XUMUUYECKUX peaKkumii (4u)

*TloHsiTHE O CKOPOCTH XMMHYECKOH peakuuu. Dakropsl,
BIIUSIONINE HAa CKOPOCTh XMMHUUYECKOH peakuuu. IloHsaTHe o
TOMOTEHHBIX W TeTEepOreHHbIX peaknusx. IloHsTme 00
00paTUMBIX W HEOOpaTHMBIX XHMHYECKHX pEeaKIHusX.
IlonsTe o xumuyeckoM paBHOBecud. (CmelleHue
XUMHUYECKoro paBHoBecus. DakTopbl, BIUMOLIME HA
CKOpPOCTh XMMHUUYECKON PEeakLUH U MOJI0KEHUE XUMUUECKOTO
paBHoBecus. Kitaccudukarmss XMMHYECKHX peakiHid 1o
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICT M3y4aeMbIX ITOHSITHI U IPUMEHSATH 3TH TTOHSTHS P OIMHCAHUY CBOIMCTB BEIIECTB U
HX NIPEBPALLECHUI.

KiaccnpuuupoBaTs XUMIYECKHE PEAKIMH 110 Pa3INYHBIM MPH3HAKAM.

Y craHaBNIMBATh 3aBUCUMOCTh CKOPOCTH XMMHMYECKOI PEaKIiy OT Pa3InyuHbIX (haKTOPOB MOJ
PYKOBOJCTBOM YUHTEII.

[IpOrHO3MpOBaTh BO3MOXKHOCTH NPOTEKAHUS XMMHYECKUX NPEBPAILECHHI B Pa3IMYHBIX YCIOBUSX MOCTIE
HpeBaPUTENBHON pabOTHI.

DrpenensTb OKUCIUTENb U BoccTaHOBUTENHL B OBP.

CocTaBIIsATh JIEKTPOHHBII OallaHC peakIuH.

[Tpon3BOANTH BEIYMCIICHHS [0 XUMUYECKUM YPaBHEHUSIM TI0 alITOPHTMY.

BbICTpanuBaTh pa3BEPHYTHIEC IMCbMEHHbIC M YCTHBIC OTBETHI C OIOPOH Ha HH(OPMALIHIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPUATIOB, TPAMOTHO HCIOIb30BATh U3Y4EHHBIH MOHATHHHBIH anmapar Kypca XUMUH
Hocjie MpeBAPUTENLHOTO CTPYKTYPUPOBAHUS MaTepUaa.

Vcnonb30BaTh NPpH BHITIOIHEHUH YY4eOHBIX 3aJaHUI U B IIPOLIECCE UCCIIE0BATENBCKON IeATENbHOCTH
Hay4JHO-TIONYJISIPHYIO TUTEPATYPY XUMHUIECKOTO COEPKAaHUs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
HHTepHeTa mocie KOHCYIbTAIMH C IEAAroroM.

PacKpbIBaTh CMBICI M3y4aeMbIX MOHSITHUH, a TAKXKE CMBICI TEOPHHU 3IEKTPOIUTHUECKOM IUCCOLUALIUN C
OIIOpOH Ha CXEMBI.

DOBACHATH MPUYHHBI HIIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C IOMOILIBIO NIEJarora.

CocTaBATh ypaBHEHUsI JUCCOLMALIMN KHCIIOT, LIeI04Yel U Collel, MOMHbIE U COKPAIlEHHbIE HOHHbBIE
YPaBHEHUSI XUMUYECKHX PEAKIMI HOHHOIO OOMEHa.

[[1aHUPOBATH M OCYIIECTBIATH Ha NPAKTUKE XUMUYECKUE IKCIIEPUMEHTbI, TIPOBOANTD HAOIIIOICHHS,
JeTIaTh BBIBOJIBI 110 PE3YIbTaTaM 3KCIEPUMEHTA M0CIIE NPEABAPUTENILHON pabOoTHI.

CnenoBath npaBuiaM Oe30macHol paboThI B 1a00paTOPHH MPU UCIIOTb30BAHHN XUMUYECKOU MTOCYIbI 1
000py0BaHHs 110/ KOHTPOJIEM IIE€1arora.

[Ipon3BOANUTH BEIYMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

BbICTpanuBaTh pa3BEPHYTHIEC IMCbMEHHbIEC M YCTHBIE OTBETHI C OLIOPOH Ha HH(OPMALIHMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPUAIOB, TPAMOTHO HCIOIb30BaTh H3Y4EHHbI MOHATHHHBIH anmapar Kypca XUMUH
Hocyie MpeIBapUTEeNIbHOIO CTPYKTYPHPOBaHUS MaTepuaa.

Vcnonbs30BaTh NPH BHITIOMTHEHWH YU4eOHBIX 3aJaHUI U B ITPOLIECCEe UCCIIEI0BATENBCKON IeATENbHOCTH
HayJHO-TIONYJISIPHYIO TUTEPaTypy XUMHIECKOTO COZIep KaHUsI, CIPABOYHBIE MaTEPHAIbI, PECYPChI
WHTtepHeTa mocie KOHCYAbTAIMH C T1€1aroroM

53




9 KUIIACC

(2 4 B HEZEMIO, BCETO 68 1)

MpumepHbie Tembl,
pacKpblBatoLme AaHHbI pasaen
nporpammel,

M KO/INYECTBO Yacos, OTBOANMOE
Ha UX usyyeHue

OcHOBHOe cofepXKaHune

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paszzen 1. BemecrBo u xumuueckue peaxuun (104)
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IToBTOpeHue u yriydaenne
3HAHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 ki1acca

(109)

[Nepuomaeckuii 3akon. Ileproandeckas cucreMa XUMHIECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMUIECKIX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBIHNSI U HX
COEIIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM JJIEMEHTOB B
TIEPUOIITIECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Knaccndukaryst 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOoIHas U TpUBHAJbHAs). XMMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKNX coeMHeHNH. [ eHeTndaecKas cBs3b
HEOpraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BU/BI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTMYECKIX PENIETOK. *3aBHCHMOCTh CBOICTB BEIIECTB
OT UX CTPOCHUS. ™

XVMHUECKHe peakIiy. KIacCU(pUKAINsI XUMUIECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOIUTHYECKOH AUCCONUALIIH

JlemoHcTpanyun

1. Mopenu KpUCTaNTMIEeCKUX PEMIETOK HEOPTaHMIECKHX
BEILECTB.

2. KopoTkonepromHas ¥ JJIMHHOIIEPHOIHAST ()OPMBI
Iepnomuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTuyeckas padora Ne§8 «Peakiun HOHHOTO OOMEHa)
[pakTuyeckas padora Ne 9 «KadyecTBeHHbIE peakIMy HA HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «neKTponuTHIecKas AUCCOLUALINS)

Xapakrepu30BaTh XUMUUECKUE HJIEMEHTHI MEPBBIX TPEX MEPUOJOB, KaJIHs U KaJIbIUS 110 UX
nonoxenuto B [lepuoauueckoii cucreme /1. Y. Menneneea ¢ onopoit Ha ajaropurm.

KnaccudpunupoBats 1 Ha3pIBaTh HEOPTaHMYECKUE BENIECTBA H3YYCHHBIX KIIACCOB C OTMIOPO Ha CXEMY,
TaOJUILy PaCTBOPHUMOCTH.

OnwuceiBaTh O0IIME XUMIIECKUE CBOWCTBA BEIIECTB PA3JIUYHBIX KIIACCOB, MOITBEPKIATh CBOMCTBA
[pUMepaMH MOJIEKYJISIPHBIX YPAaBHEHUI XUMHUECKUX PEaKIHii ¢ OIOpOi Ha CXeMy.

OnpenessiTh BUJ XAMHYECKON CBSI3M U THIT KPUCTAJUTUYECKOH PEMIETKY BEIIECTBA C OMOPOM HA CXEMY.

IIporHo3upoBath CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS I1OCIIE TPEBAPUTEIILHOTO
paszbopa.

BricTpanBaTh pa3BépHyThle MUCEMEHHBIE U YCTHBIE OTBETHI C OLIOPOM Ha
HH(OPMAINIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO MCIOJIB30BATh N3YUeHHBII
TIOHATHHHBIN anmapaT Kypca XUMHUH.

Hcrionp30BaTh MpH BHITOTHEHUH YIEOHBIX 33/IaHHH U B TIPOLIECCE HCCIIEI0BATEECKON IESITEIEHOCTH
HAy4YHO-NIONYJISIPHYIO JINTEpaTypy XUMHUYECKOr0 COAEP KaHusl, CIIPAaBOUHbIE MAaTePHAIIbI, PECYPChI
MHuTepHera nox pykoBOACTBOM IleJiarora.

PackpbIBaTh CMBICI TEOPUH HIIEKTPOIUTHIESCKOH Arccoruanyi. OOBICHITh IPUINHBI

3JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBATh YpaBHEHUS IUCCOLMALMY KUCIIOT U ILENI0Yeii, OIHbIE U COKPAIIEHHbIE XUMUYECKHE

YpaBHEHUSA XUMHUYICCKUX peakunﬁ HOHHOI0 OOMeHa.

Paznen 3. HeMeTaibl 1 uX coequnennst (24 4)

Tema 3. O0was
XapPaKTEePHCTUKA XMMHYECKUX
3a1emenToB VIIA-rpynnel.
I'anorenst

(49)

OO01ast xapakTepucTrka rajioreHoB. OCOOCHHOCTH CTPOSHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE ATl HUX CTEIIEHI
okucnenns. CtpoeHne U pU3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — IajJoreHoB. XUMHYECKHUE CBOMCTBA HA MPUMEpPE
xJiopa (B3auMOJIeHCTBUE ¢ METAJJIaMH, HEMETaJUIaMH -
BOJIOPOJIOM U KUCIIOPOIOM, *Iesodamu™). XopoBo0poI.
ConsiHast KUCTIOTa, XMMUYECKHE CBOICTBA, *NonydeHne™,
npuMmeHeHue. KadecTBeHHbIE peaKIUy Ha raloreHUA-HOHBI.
*JleficTBHe XJIOpa U XJIOPOBOIOPOAA Ha OPraHU3M YelloBeKa. ™
Baxkneiimume Xnopuabl 1 UX HaXOXKIEHUE B IPUPOAE.

OOBSCHATH 00IIHE 3AKOHOMEPHOCTH B H3MEHEHUH CBOMCTB HEMETAILIOB M MX COSIMHEHUN B Mpeiesax
MaJIbIX TIEPUOJIOB ¥ INIABHBIX MOArpynn [leproauyueckoi CHCTEMbl XUMHUYECKHX SIIEMEHTOB C Y4ETOM
CTPOCHHS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

Xapaktepu3oBarh (pHU3MUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB TaJIONCHOB (HAa IpUMepe
XJIOpa) U CIOKHBIX BEIIECTB (XJIOPOBOIOPOAA, XJIOpHUIAA HATPHSL), CHOCOOBI UX MOTY4EHHUS,
NPUMEHEHUE U 3HAUCHHUE B IIPUPOJIE U JKU3HU YEJIOBEKa 110CIIe CTPYKTYPUPOBAHUS MaTepuaa.

OrnpeensTh TaJIOreHU/1-HOHBI B PACTBOPE C MCIIONB30BaHIEM TaOMuIIb! " XapaKTepHble PEakIui Ha
AQHMOHBI".

TInaHupOBAaTh M OCYIIECTBIIAT Ha MPAKTHKE XMMUYECKUE SKCIIEPUMEHTBI, POBOIUTH HAOIIOICHHS,
JIeNaTh BBIBOJIBI 10 PE3yJIbTaTaM SKCIEPUMEHTa OCIIe TIPEeIBAPUTEIILHOH pabOoTHI.

CrnenoBats mpaBuiiaM 0e30macHol paboThI B 1a00paTOPUH TIPH HCIIONB30BAaHUH XUMHIECKON MOCYIBI
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Jemoncrpanun

Bupeomarepuaisl: TaloOreHsl ¥ MX COSIHMHEHNUS.
O0pa3sIsl XIIOPUJIOB.

JlaGopaTopHblie 1 NpakTHYeCKHe PadoThl
JlaGopaTopHEIii OIBIT:

PacrniosnaBaHue XJ1I0pUI-HOHOB.

000pyIOBaHMS O] PYKOBOJICTBOM TI€JIarora.

BrictpanBaTh pa3BEpHYTHIC MMCEMEHHBIC M YCTHBIE OTBETHI C OMOPOH HA HH(OPMAIIUIO U3 yIeOHUKA U
CIPaBOYHBIX MaTepUAJIOB, IPAMOTHO HCIIOIb30BaTh U3YUYE€HHBIN MOHATUHHBIN ammapar Kypca
XUMUHU.

Vcnonb30Bath NpH BEITIONIHEHUN YYEOHBIX 3aJJaHUN U B TIPOIIECCE HCCIICIOBATEIILCKOM JIETEITHHOCTH
HAy4YHO-TIONYJISIPHYIO JIMTEPATYPY XUMHUECKOT'O COJEPIKAHUsI, CIPABOUHBIE MaTEPUAIIbI, PECYPCHI
HNurepuera

Tema 4. O0mas
XAPAKTECPUCTUKA XUMHUYECCKUX
3aemeHTOB VIA-rpynnel. Cepa
u eé coemuuenus (5 1)

OOmast XapaKkTeprCTHKa 2IeMeHTOB VIA-Tpymis!.
Oc0OEHHOCTH CTPOEHHUS aTOMOB ITHX JIEMEHTOB,
XapakTepHbIe U HUX CTeTleHN okucieHns. CTpoeHne n
(bu3nueckue CBOICTBA NPOCTHIX BEIIECTB — KHUCIOPOJa U
Cephl.

AnnotpornHsle MOAU(HUKALUK KUCIOPOJIa U CEpBl.
Xumnueckue cBoiicTBa cepbl. CepoBOf0OpOA, CTPOEHHUE,
(u3IYecKre U XMMHYECKHe CBOHCTBA (KUCIOTHBIE H
BOCCTaHOBHTEINIBHBIE). OKCHIBI Cepbl KaK MPeICTaBUTEIH
KUCIIOTHBIX OKCu10B. CepHasi KUCIOTa, hU3HUEcKUe

1 XUMHYECKHe CBOICTBA (00IIMe Kak MpeacTaBUTels Kiacca
KUCIOT U cneldudeckue), npumeHeHue. CepHUCTast KHCIIOTa.
*XMMHYECKHE PEaKIHH, JISHKAIIE B OCHOBE IPOMBIIIICHHOT'O
criocoba Mmoy4eHust cepHoi KucnoTsl.* Conu cepHoit
KHUCJIOTBI, KAUECTBCHHAs peakuys Ha Cyab(daT-HoH.
Haxoxnenue cepel u €€ coeMHEHNI B IPHPOJIE.
*XMMHYecKoe 3arpsi3HeHIE OKPYXKAIOLIEH cpelibl
COCZIMHEHUSAMH Cepbl (KUCIIOTHBIE IOK/H, 3arpsI3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €ro MpeIoTBpaleHus. ™

JeMoncTpanmmn

Komnnekuuu (BugeoMarepuanbl): cepa U €€ COeAnHEeHHS.
OOyrnuBaHue caxapa Moj JAeiCTBHEM KOHIIEHTPUPOBaHHON
CEPHOI KUCIOTHI.

JlaGopaTopHble U NpaKTHYeCKHe PadoThl

JlaGopaTopHbI€ OIBITHI:

O6HapyxeHue cyab(aT-noHOB.

B3aumoneiicTBre pa36aBieHHON CEPHOI KUCIOTHI C IUHKOM.
Brerunciienus

10 YPaBHEHUAM XUMHYECKHX PEaKLH;

OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB 3JIeMeHTOB VIA-rpynier n ux
COEIMHEHUI
¢ Y4€TOM CTPOEHUS UX aTOMOB C OIOpoi Ha cxeMy "3MeHeHMe paanycoB B noArpymmax".
Xapaxrepn3oBarb (pru3nIecKue
¥ XUMHYECKHe CBOICTBA MPOCTOT0 BEIIECTBA CEPHI M €€ COeANHEHNH (CepOoBOIOPOaa, OKCHIIOB
Cepbl, CEPHOH KHCIIOTHI, CYIb(aTOB), CIIOCOOB! MX ITOTYyYEeHNS, IPIMEHEHHE U 3HaUE€HHE B ITPUPOIE
1 JKU3HH YeJIOBEKa C ONOPOH Ha CXeMy U IUIaH.

OnpenensTe HaTM4YHe Cyb(paT-HOHOB B PacTBOpE.

OOBSICHATH CYITHOCTB SKOJIOTMUECKUX TPOOIIEeM, CBSI3aHHBIX C TIepepabOTKOH COSIMHEHUH Cephl IMocie
CTPYKTYPHPOBaHMs MaTepHaa.

IInanupoBaTh M OCYIIECTBIISTH Ha MPAKTUKE XMMIIECKHE IKCIIEPUMEHTHI, MPOBONTH HAOIIOCHNS,
JIeNIaTh BBIBOJIBI 110 pe3yNbTaTaM 3KCIEPUMEHTA.

CrenoBath npaBuiam 6e30MacHOI paboThI B 1a00PATOPUH NPH HCIIONB30BAHUH XMMHYECKOH MOCYbI
U 000pYIOBaHUS M0/l PyKOBOACTBOM II€JIarora.

IIpon3BoANTH BEIYMCIEHHS IO XUMUYECKUM YPABHEHUSIM TI0 aITOPUTMY.

Vcnonb30BaTh NPH BHITIOIHEHUH y4eOHBIX 3aJIJaHUI TEKCThl YHeOHHKa, CIIPaBOYHbIE MaTepUalIbl
(ITepnoanueckyto cucreMy xumudeckux nementoB J1. 1. Menneneesa, TaGiiily pacTBOpUMOCTH
KHCJIOT, OCHOBAHHUH M COJICH B BOJIE, JNIEKTPOXUMHUYECKHIT S/l HANIPSHKEHUI METalIOoB).

Vcnonb30BaTh MpH BBIOJIHEHUH Y4eO-

HBIX 33/IJaHUI U B TIPOLIECCE UCCIIEN0BATENBCKOM AESITENbHOCTH HAYYHO-TIOMYIISIPHYO JIUTEPATyPy

XHMHYECKOI0 COZIEpKaHHsl, CIIPaBOYHbIE MaTepHabl, pecypcsl MHTepHeTa

Hocjie KOHCYIbTALUH C NeJIaroroM

Tema 5. O0masn
XapaKTePUCTHKA XMMHYEeCKUX
3j1eMeHTOB VA-rpynnsl. A30T,

OO01ast XapakTepUCTHKA YIEMEHTOB V A-TPYIIIIBL.
OCOOEHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JUIsl HUX CTEIIEHN OKHUCIICHHUSL.

OOBACHATH 00IIME 3AKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB 3JIEMEHTOB VA-TPYIIIBI M UX COSANHCHUH
C y4€TOM CTPOEHHS UX aTOMOB.
XapaxkTepu3oBarh pHU3nUECKUe 1 XUMUYECKHE CBOMCTBA MPOCTHIX BElecTB a30Ta U ¢ocdopa u ux
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dochop u ux coenHeHust

(79)

A30T, pacnpocTpaHeHue B pupose, Gpusndeckue u
XMMHYECKHE CBOICTBA (B3aUMOJCHCTBHE C METAJUIAMH U
HeMeTalulaMH - KHCIIOPOJIOM U Boziopoaom). Kpyrosopor
a30Ta B IIPUPOJIE.

AMMHaK, ero GU3HYECKIE U XUMHYECKUE CBOICTBA

(okucieHHe, OCHOBHBIC CBOWCTBA BOAHOIO PacTBOpa),
*nonydenne™ u npumenenne. Cony aMMOHUSL, X (QHU3MIECKHe
1 XUMHYECKHE CBOMCTBA (pa3iiokeHHe, B3aNMOAEHCTBHE CO
LIeJI04aMu), pruMeHeHne. KayecTBeHHast peakiys Ha HOHbI
AMMOHHUSL.

A30THas KHCIOTA, e€ PU3HMIEeCKHe U XUMHYECKHE CBOCTBA

(oOmme Kak MpeACTaBUTEI Kilacca KUCIOT 1
crierduaeckue). A3oTHcTas Kucnora. Vcrons3oBanne
HHUTPATOB M COJICi aMMOHHS B KQUeCTBE MUHEPAJIbHBIX
yI0OpEHUH.

*XuMHYecKoe 3arpsi3HeHHE OKPYXKaIOIIeH cpe bl
COC/IMHEHUSIMH a30Ta (KUCIIOTHBIC JIOXK/IH, 3arPI3HEHHE
BO3]yXa, IOYBEI U BOJOEMOB).*

Docdop, *amnorporHeie Moxudukamu hocdopa*,
(u3MYecKre U XMMHYECKHEe CBOMCTBA (B3aMMOJIEHCTBHE C
MeTalIaMH, HeMETaJllIaMH, *KOHIIEHTPUPOBAHHOI a30THOM U
CepHOM KHCIIOTaMH). ™
Oxcup pochopa(V) u pocdopHas kucnora, Gu3HIECKHe U
XMMHYECKHE CBOICTBA, oyyeHHe. KauecTBeHHas peakuus Ha
¢docdar-noHsI.

Vcnonb3oBanue hocharoB B Ka4ueCTBE MUHEPAIbHBIX
ynoOpeHuid. 3arpsa3HeHne NPUPOAHBIX BOJOEMOB (ochaTaMu.
JeMoncTpanmmn

Komnekuuu: ¢pocdop 1 ux coenuHeHNsI.
BsauMoneiicTBie KOHLIEHTPUPOBAHHON a30THOI KHUCIIOTHI C
MeJIbIO.

JlaGopaTopHble M NpaKkTHYecKHe PadoThl
JlaGopaTopHbIE OIBITHI:

1. BzaumogeiicTBue coneit aMMOHUS C LIETO0UBIO.

2. O3nakomiieHHe ¢ 00pa3aMu a30THBIX U HOocHOpHBIX
yIIOOpEHUIA.

Ipakruyeckast padora:

Ne 10. ITonyuenue aMmmuaka, U3y4eHHUE €TO CBOICTB.

Boviuucnenua
— M0 ypaBHEHMSAM XUMHUUYECKUX PEaKIUil

COEMHEHUH (aMMHaKa, CoJie aMMOHMS, Q30THON KHCIIOTHI, HUTPATOB, okcruaa docdopa(V) u
(ocdopHOii KHCTOTEI, pochaToB), CIOCOOBI HX MONYIEHHUS, IPUMEHEHHE 1 3HaYeHNE B IPUPOJE
Y JKH3HU YEJI0BEKa C MCIOIb30BAHUEM CXEMBI.

OmnpenemnsiTe HOHBI aMMOHUS U (hocdaT-HOHBI B PACTBOPE C UCIIOIB30BAaHUEM TaOIHUIBI "XapaKkTepHble
peaKkIiy Ha KaTHOHBI U AHHOHBI .

OOBSICHATH CYITHOCTB SKOJIOTHUECKUX TIPOOIIEM, CBSI3aHHBIX ¢ HAXOKIEHHEM COEeIMHEHUI a30Ta 1
(dhochopa B okpyKaronien cpeue.

[ImanupoBaTh N OCYIIECTBIIATH Ha MPAKTHKE XUMHYECKHE SKCIIEPUMEHTEI, TIPOBOIUTE HAOIIOICHS,
JieTIaTh BBIBOJIBI 110 Pe3yIIbTaTaM KCIEpPH-MEHTA.

CrenoBaTh IpaBiuIaM Oe30I1acHOM paboTHI B JTaAOOPAaTOPHH IPH MCIOIB30BAHUH XUMHIECKOH MOCYIBI
1 000pyIOBaHUSL.

IIpon3BOANTH BEIYHMCIICHHS IO XUMUYECKUM YPaBHEHUSIM.

Hcrionp30BaTh MpH BHITOTHEHUH YIEOHBIX 33/1aHHI TEKCTHI YIeOHUKA, CIIPABOYHBIE MaTepHaIbl
(meproanYecKyro cucTeMy XUMudeckux aneMeHToB [1. V. MenneneeBa, TabauIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH ¥ COJIEH B BOJIE, DJIEKTPOXUMIYECKHN Psi/T HANIPSDKEHUH METaJlJIOB).

Hcronp30BaTh MpH BHITOTHEHUH YY€OHBIX 33/IaHHI U B TIPOLIECCE HCCIIEI0BATENLCKON IESITEIbHOCTH
HayIHO-TIONYJISIPHYIO JIUTEPATypy XUMHIECKOTO COZIepIKaHHsl, CIPABOYHBIE MaTePHAIIBI, PECYPCHI
WHTepHeTa mocie KOHCYABTAIMH C T1e1aroroM
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Tema 6. O61asi xapakTepuc-
THKAa XHMHY€eCKHX 3JIEeMeHTOB
IVA-rpynnsl.

Yriaepoa u KpeMHHI 1 MX
coeHeHHs

(84)

VYraepon, atorponHsie Momudukanuy (rpadur, anmas),
pacnpocTpaHeHue B IPUPOJIE, PU3NIECKHE U XUMUUECKUE
cBoiictBa. Ancop6mmst. KpyroBopor yriepona B mpupoze.
Oxcuppl yriaeposa, uX GU3NIecKue U XUMHYECKUE CBOICTBA
(B3amMopeiicTBHE ¢ METAUIaMH, HEeMeTallIaMy,
*KOHLIEHTPUPOBAHHON a30THOM M CEpHOM KUCIOTaMH)*, HX
JIeCTBUE Ha KUBBIE OPraHU3MBI, *TIOTydeHne™

1 IIPUMEHEeHNE. *JKOIOrHIecKe IPOoOIeMBl, CBSI3aHHEIE C
okcunoM yriaepoaa(IV); rumoresa rao6asbHOr0 NOTEIDICHUS
KJIMMarTa; MapHUKOBEIH 3 GekT. >

VYronbHas KHCIO0Ta U €€ CONY, MX (QU3MIECKHe U XUMAIECKHe
CBOICTBa, nonyyenue U npuMeHeHne. KauecTBeHHasT peakius
Ha KapOoHaT-noHbI. *Vcronbp30BaHne kKapOOHATOB B OBITY,
Me/IMIIMHE, TPOMBIIIIEHHOCTH, CETECKOM XO03sHCTBE. ™
Kpemunii, ero ¢pusndeckne u XMMHUYECKHE CBOWCTBa (Ha
TIpUMepe B3aNMOJICHCTBHS C METaJNIAMU M HEMETaJJIaMH),
*TOydeHne U IPUMEHEHUE B JJIEKTPOHUKE. *

*CoenuHeHus KpeMHHUs B ipupoze. O6miue npeacraBiaeHus 00
okcune kpeMuusA(IV) u kpemHueBoii kucnore. CHITHKATBL, HX
HCIIOIb30BaHNE B OBITY, MEIHIMHE, TIPOMBIIUICHHOCTH.
Bax-Heiimme cTpouTenbHbIe MaTepHalibl: KepaMuKa, CTEKIIO,
LIEeMEHT, OeToH, kese300eToH. [Ipobiembr 6e3omacHoro
HCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAIOB B OBCEJHEBHOI
KU3HU.*  JleMoOHCTpauu

Monenu KpUCTAJUTMYECKHUX PelIETOK ainMasa, rpadura,
MOJIEKYJIbI (yIuIepeHa.

AncopOuust pacTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM.
IIporusoras.

Buneomarepuaibl: CHIIMKAaTHAsE IPOMBIILUICHHOCTb.

Mopenu MoJeKyn opraHuueckux BellecTs. JlaGopaTopHble U
npakruveckue padorsl JlaboparopHslii onbiT: KauecrBeHHas
peaxiust Ha KapOoHaT-uoH. [IpakTudyeckue paboThI:

Ne 11. Tlomy4eHue yraeKucaoro ra3a 1 U3ydeHHe ero CBOMCTB.
Ne 12. Pemtenue skcriepuMeHTaNIbHBIX 33724 [0 TEMe
«HemeTtammb».

BbrunciieHusi 10 ypaBHEHUSIM XUMUUECKUX PEaKLui
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OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB AJIEMEHTOB [V A-TpyIbl U ux
COETMHEHUH C Y4ETOM CTPOEHHS MX aTOMOB.

XapakTepu3oBaTb (pU3NUECKHE U XMMHYECKHE CBOMCTBA IIPOCTHIX BEILECTB YIIIEPOa U KPEMHHS U HX
COEIMHEHUH (OKCHIIOB YIJIeposa, yrojdbHOH KHCIOThI, KapOOHATOB, OKCUIA KPEMHUS, KPEMHUEBOK
KHUCJIOTBI, CHJIUKATOB), CIIOCOOBI X IOJIYy4eHHs, IPUMEHEHUE 1 3HAUYCHUE B IPHPOJIE U )KU3HU
4EeJI0BEKA.

OrnpeniensaTs KapOOHAT- U CHIIMKAT-

HOHBI B PaCTBODPE.

OOBACHATH CYLIHOCTb YKOJIOTMUECKHX MPOOJIEM, CBSI3aHHBIX C HAXOXKJICHHEM YIJIEKHCIIOro ra3a B
OKpy»Karouel cpene.

IInannpoBaTe M OCYMIECTBIIATE Ha MMPAKTUKE XUMUIECKHE SKCIIEPUMEHTEI,

IpoBomuTh HAOMIOIEHNS, JENTaTh BBIBOABI MO PE3yNIBTaTaM KCIEPUMEHTA MOCIIE TIPeIBApHTEIIbHOM
paboTEHL.

CrnenoBats npasunam 6e30MacHOi paboThI B 1a00PaTOPUHU MPH HCIIONB30BAHMH XMMHYECKOH MOCYIbI
1 000pyHOBaHUSL.

Vcnonb30BaTh NPpH BHITIOITHEHWH YUeOHBIX 3aJaHUIH TEKCThl YUeOHHKA, CIIPABOYHbIE MaTepHalIbl
(ITeproanueckyto cucremMy xumudeckux anemenroB JI. 1. Menzeneesa, Tabimuiy pacTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJICH B BOZIE, SJIEKTPOXUMHUYECKUH P HATIPSDKEHUIT METaIIOB) MOCe
KOHCYIIBTAIIUH C TI€Aarorom.

Hcnonb30BaTh NpH BBITIOIHEHWH y4eOHBIX 3a/IlaHUH U B IIPOLIECCE UCCIIEI0BATEIBCKON JIEATEIbHOCTH
HAay4JHO-TIONYJISIPHYIO TUTEPATYPY XUMHIECKOTO COEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
MNuTepHera




Pa3pen 2. MeTtaJuibl 1 ux coeauHenus (20 1)

Tema 7. O0uue cBoiicTBa
MeTaJLUIOB
(44)

OOmas XxapaKTeprCTHKA XMMHUYECKUX IIEMEHTOB — METaJIOB
Ha OCHOBAaHHH HX MONOXKeHus B [lepruonmueckoii cucreme
XUMHYecKuXx deMeHToB . Y. MenneneeBa u cTpoeHus
aTomoB. CtpoeHue MeTaioB. MeTajutindecKast CBSI3b 1
MeTaJTHIecKast KpUCTaJUINUecKast pereTka.
DIIEeKTPOXUMUYECKHH PsiJi HATIPSDKEHUIT METAILIOB.
Ouznueckne ¥ XMMHUYECKUE CBOWCTBA METAJJIOB
(B3amMopieeliCTBHE C KUCIIOPOAOM, BOIOH, KHCIOTaMH).
*O6mume crocoOB! TTOTyIeHNST METaIJIOB. *

*TloHsITHE O KOPPO3UH METAJUIOB ¥ OCHOBHBIE CIIOCOOBI
3amuThl OT Koppo3uu. CIutaBk (CTajib, YyTr'yH, JIOPaTIOMUHAH,
OpoH3a), X IPUMEHEHNE B OBITY ¥ TPOMBIIIJICHHOCTH. *

JlemoncTpanun

O3HakoMJIeHHe ¢ 00pa3liaMy METaIOB H CIIABOB, UX
(HM3HUECKIME CBOHCTBAMH.

Mopenn KpUCTaNIHYECKHX PEMIETOK METAILIOB.
Buneomarepuabl: KOppo3us METAIJIOB.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
JIaGopaTOpHbIE OINBITHI:

O3HakoMiIeHHE ¢ 00pa3LiaMy CIUIaBOB METAJLIOB.
3aBUCHMOCTb CKOPOCTH PEAKIMU METAIA C KUCIOTOH OT
IIPUPOJIBI METAILIA.

Boeruncienns
10 YPaBHEHUSIM XUMHYECKUX PEaKIH.

PackpbiBaTh cMbICT U3ydaeMbIX IOHATHUM U IPUMEHSTh 3TU [OHATHS IIPU OIIMCAHUU CBOWCTB BEIIECTB
U UX NPEBpaICHU.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHNH CBOMCTB 3JIEMEHTOB-METAJLIOB U UX COEIMHEHHH ¢
Y4€TOM CTPOECHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METaJLIOB, 001He Gusnyeckne 1 XMMUYECKHUE CBOHCTBA METAIIIOB.

Xapakrepu3oBaTh 00IIME COCOObI MOIYYEHHs! METAJUIOB 110CJIe CTPYKTYPUPOBAHUS MaTepuaa.

CrnenoBats npaBunam 6e30MacHOi paboThI B 1a00PaTOPUHU PH HCTIONB30BAHMH XMMHYECKOH MOCYbI
1 000pyHOBaHUSL.

IIpon3BOAUTE BBIYKMCIEHUS 10 XUMUUECKUM YPaBHEHHUSM.

Hcrionp30BaTh MpH BHITOTHEHWH YIEOHBIX 33/IaHHH TEKCTH ydeOHMKA, CIPABOYHEIE MaTEepHaIIBI
(ITepnopnyeckyro cucreMy XUMHUeckux 31eMenToB [1. . MenneneeBa, TabinIy pacTBOPEMOCTH
KHCJIOT, OCHOBAaHHMH ¥ COJIEH B BOJIE, DJIEKTPOXUMIUECKHN s/l HANIPSDKEHHH METaJlJIOB).

Vcnionb30BaTh NPpH BEITIOIHEHUH y4eOHBIX 3aJJaHUH U B IIPOLIECCE UCCIIEIOBATENIBCKON e TEIBHOCTH
HaYYHO-TIOMYJISPHYIO JIUTEPATypy XUMUUYECKOIO COAEPIKaHNs, CIIPABOYHbIE MaTepHUaJIbl, PeCypChl
WHTtepHera mocie mpeABapUTENLHON KOHCYIIBTALNN C IEJArOroM

Tema 8. BaxkHelilne MeTaLIIbI
H MX COeAMHEHHs
(16 9)

[{enounsie metauel. [lonoxenue B [lepuoanyeckoii cucreme

XUMUYeckux anemenToB . Y. Menneneesa, crpoeHUe aTOMOB.

Haxoxxnenue B npupoze.

duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMEpe HAaTpus U
kanust). OKCUIBI U TUAPOKCUABI HaTpus u Kanus. [IpumeHenne
LIETOYHBIX METAIIOB U UX COSIMHEHHUH.

[{enouno3eMenbHbIE METALTBl MATHUN U KAJIBLHHA, CTPOCHUE
aToMmoB. [lonoxenue B [lepuoanueckoii cucremMe XUMHYECKUX
anementoB /I. 1. MenneneeBa. Haxoxxaenue B mpupoze.
@duznueckue U XMMUUECKUE CBOKWCTBA. BaxkHelue
COEIMHEHHUS KAIbIHUs (OKCHJI, THAPOKCH, coin). *JKécTrocTh
BOJIBI U CTIOCOOBI €€ yCTpaHeHus. *

Amomunuid. [Tonoxenue B [lepuoandeckoii cucreme
xumuueckux 3nemenToB /I. Y. Menneneesa, crpoeHue aroma.
Haxoxnenue B npupozae. PU3nuecKue 1 XUMUUYECKHE

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAILIOB B TPYIIIaX U MX
COEMHEHUH C y4€TOM CTPOCHMS UX aTOMOB.

XapakTepn3oBaTh PU3NYECKHE U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB METAILUIOB M X COSIUHCHUN
(OKCHIOB, TUIPOKCHIOB, COJICH) C OIIOPOIl HA CXEMY, CIIOCOOBI MX MOTYYEHHS, IIPUMEHEHNE 1
3HAYEHHUE B IIPUPOJIC ¥ )KU3HU YeJIOBEKA.

PacniosHaBath ¢ mOMOIIBI0 KaYECTBEHHBIX PEAKIMI HOHBI METAJLIOB (MarHus, aTlOMHUHIS, [IUHKA,
JKeJe3a, MeIf) € UCI0JIb30BaHueM TabnuIpl "XapaKTepHble Peakiii Ha KaTHOHbI .

ITnaHupOBAaTh U OCYLIECTBIIATH HA MPAKTHKE XMMUYECKUE SKCIIEPHUMEHTBI, IPOBOIUTH HAOIIONCHHUS,
JienaTh BBIBOJIBI 110 PE3yJIbTaTaM SKCIePUMEHTA.

CrnenoBath mpaBuiiaM 0e30macHoi paboThI B 1a00pPaTOPUH PH HCIIONB30BAHUN XUMHYECKON MOCYbI U
000pyIOBaHUSL

TIpOM3BOAUTH BHIYUCICHUS IO XUMHUYECKUM yPaBHCHHUSIM.

BeicTpauBarhk pa3BEpHYTHIEC MMCbMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAIHIO U3 yueOHHKa U
CIIPABOYHBIX MaTEPUAIOB, 'PAMOTHO UCHOJIb30BaTh U3y4YCHHbIH MOHATHHHBIN anmapaT Kypca
XHMHMH.
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cBoiicTBa. AM(OTEpHBIE CBOICTBA OKCH/A U THIPOKCHIA.
XKenezo. [Tlonoxenne B I[leproandeckoif cucreMe XUMHIECKHX
anementoB Jl. V1. Menneneesa, crpoenue aroma. Haxoxxnenue
B npupoze. duznueckue 1 XMMUYECKre cBoHCcTBa. OKCHABL,
rUApoKcHab! 1 conn xxene3a(ll)

n xene3a(lll): cocras, cBoifcTBa U noyyenue.

JemoncTpanun

B3aumopeiictBue HaTpusi ¢ BOAOM.

OxpaniBaHue TIaMeHu HOHaMU HATPUs U KaJlusl.
OxpanBaHue TIaMeHU HOHAMHU KaJIbIIHsl.
BsaunMojeicTBre okcrIa Kalablys ¢ BOJOMH.
Buneomarepuansl: ropeHue jxernes3a B KUCIOPOAE U XJIope.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlaGopaTopHEIE OITBITHI:

O3HakoMJIEHHE ¢ 00pa3liaMy aJFOMHHHS U €ro CILIaBOB.
AmMboTepHbIe CBOICTBA THAPOKCHIA ATFOMHHHUSL.
KauecTBeHHbBIC peakIMi Ha HOHBI JKeJie3a.

JKécTkoCTh BOIBI M METO/IBI €€ YCTPaHCHHSI.
INpaxruueckue paboOTHI:

Ne 10. PenieHre SKCIIEPUMEHTAIBHBIX 33184 T10 TEME
«MeTanasy».

Boeruncienns
10 YPaBHEHMSIM XUMHYECKUX PeaKIHi

Hcrionb30BaTh P BEITTOTHEHNH yIeOHBIX 33/IlaHUH U B IIPOIIECCE UCCIIEA0BATENBCKON IESITETbHOCTH
HAaY4HO-TIOMYJIAPHYIO JIMTEPATypy XUMUYECKOIO COACPIKAHUs, CIIPABOYHbIC MaTepUabl, PECYPChI
MuTepnera

Paspgen 3. MNepBoOHayYanbHble XMMMY

ecKue noHATUA 06 opraHnYeckmx sewlectsax, 104

Tema 9. NepBOHavanbHbie
XMMUYECKMe NoHATUA 06
OpraHMYecK1x BeLLecTBax

OOwme mpezacTaBieHuss 00 OCOOCHHOCTSIX COCTaBa M
CTPOEHHMS OpraHU4ecKux COEMHEHUH yriepoza.
IepBoHayanbHble MOHATUS 00 OPraHMYECKHX BELIECTBAX Kak
0 COCIMHEHMSX yriiepozja (METaH, 3TaH, STHICH, aleTHIIEH,
9TaHON, TIHULEPHH, YKCycHas Kkuciora). *Ux cocraB u
XxuMuueckoe —crpoeHue. Knaccupukanus — OpraHMYecKUX
BemectB.* IloHATHE O OMONOTMYECKM BaXKHBIX BEIIECTBAX:
XKHpax, OenKax, YrjieBoJax — U UX POJM B XKHU3HH 4eJOBeKa.
*MarepuanbHOe €IWHCTBO OPraHMYECKUX M HEOPraHW4eCKUX

COEIMHEHUH. *

[IpupoaHbIe HCTOUHHKH YTIIEBOIOPOAOB (Yroib, TIPUPOAHBIH
ra3, He()Tb), IPOAYKTHI HX MepepadOTKU, UX PONb B OBITY U
MIPOMBIIIJIEHHOCTH.

OOBACHATH NPUYUHBI MHOr00Opa3us BELIECTB, HIUTIOCTPHPOBATh B3aUMOCBS3b HEOPIaHMYECKUX
COEMHEHUH yriepoa 1 OpraHuuECKUX BELIECTB 0] PYKOBOACTBOM YUHUTES.

OOBACHATH YCIO0BUS 0€30IACHOI0 UCHIOIb30BAHUS BEILECTB U XMMHYECKUX PEaKLUi B OBITY.

XapakTepu30BaTh POJIb XMMUH B PA3IMUHBIX chepax AesATeIbHOCTH JIF0JIel, OCHOBHBIC BELIIECTBA U
MaTepuabl, IPUMEHAEMBIE B )KU3HU COBPEMEHHOI'O YEI0OBEKA.
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Pa3znen 4. O606menne MaTepurana no kypey «Heopranmdeckas xumusy(4 1)

Tema 10. XuMus U oOKpyxaromas
cpena, lu

Hogsle Marepunans! 1 TexHomorny. BemecTa 1 MaTepuais! B
TIOBCEIHEBHOW JKU3HM UeJIOBEKa. XHUMHUS U 37I0POBBE.
Be3omacHoe ncronp30BaHNe BEMIECTB M XUMHUIECKHX PEAKIHi
B OBITY.

OCHOBBI SKOJIOTHYECKOI I'PaMOTHOCTH. XHMHYIECKOe
3arpsi3HEHNE OKpYKaromiel cpepl (TpeaenbHo JOITyCTHMAas
KoHIeHTpanus BemmectB — [1/1K).

Posp XuMuM B peIIeHNH SKOJIOTHYECKUX POoOIeM

O0606mIeHme MaTepHana 1o Kypecy
«Heopranuueckast Xumus», 34

O6o0menne u cucremarusanus no kypey «Heopranudeckas
XUMUSD)

XapakTepnu3oBaTh poJIb XUMUH B Pa3IMIHbIX cepax AesTeTbHOCTH e, OCHOBHBIE BEIIECTBA U
MaTepHuabl, IPIMEHsIEMBIE B )KU3HH COBPEMEHHOT'O YeJIOBEKa.

. OGBsICHATH yCII0BUS OE30ITACHOT0 HCTIONH30BAHMS BEIIECTB U XUMHUIECKHX PEAKIUH B OBITY

AHanm3upoBaTh ¥ KPUTHIECKH OLEHUBATH HH()OPMAIIHIO O BIMSHHUH IIPOMBIIIIEHHOCTH, CEJILCKOI0
XO3SICTBA, TPAHCIIOPTA U JIp. HA COCTOSTHHUE OKPY)KAIOIIEH CpelIbl.

YMeTh 0Ka3bIBaTh MEPBYIO TIOMOIIB IIPH XUMHIECKHX 0XKOTaX M OTPaBIICHHUSIX.

IIpranMaTe yqactre B 00CYKICHUH TPOOIeM XUMUYECKOH U 3KOJIOTMIECKOH HalpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO O3UIIMIO 10 TIPOOIIeMe U IpeparaTh BO3MOXKHBIE IYTH €€ peleHHsIC
ornopoii Ha MH(pOpMaNHIo N3 yaeOHNKa U CIIPaBOYHBIE MaTepHalsl, pecypcsl MHTepHeTa

[Tpu pazpaborke paboyell MporpaMMbl B TEMAaTHUECKOM ILUIAHHPOBAHHWHU JIOJKHBI OBITh YYTEHBI BO3MOXKHOCTH MCIIOJIB30BAHUS JJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTENbHBIX
PECYPCOB, SBISIONIMXCS y4€OHO-METOMYECKMMHU MaTepraiaMy (MYyJIbTHMEAUHHbBIE MPOrPaMMBI, NIEKTPOHHbIE YYEOHUKU M 33[JaYHHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYaIbHbIC
71a00paToOpHUHU, MIPOBBIE MPOrPaMMBbI, KOJUIEKIIMH HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), HMCIOIB3YEMBIMH JJIsi OOYYEHHS M BOCIMTAHHUS PA3IUYHBIX TPYII TOJb30BaTEICH,
MIPE/ICTABJICHHBIMH B 3JIEKTPOHHOM (LM(POBOM) BUJE M pealu3yloUMMu Auaaktuueckue BosMokHocTH WMKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00

00pa3oBaHUH.
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