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IlosicHuTEIBLHASA 3aIMCKA

[IpumepHas pabGouasi mporpamma Mo XUMHHU JJIE OOYYarOLIUXCS € 3aJeP>KKON MCUXUYECKOTO
pa3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHWs MOATOTOBJIEHA HAa OCHOBE
@DenepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00IIero oOpa3oBaHUs
(ITpuka3z Munnpocsemenusst Poccun ot 31.05.2021 r. Ne 287, 3aperucrpupoBaH MUHUCTEPCTBOM
toctuniuu Poccutickoit @eneparuu 05.07.2021 1., per. Homep 64101) (nanee — PI'OC OOO0), [IpumepHoit
QIalITUPOBAHHON  OCHOBHOW  00pa30BaTENbHOM MPOrpaMMbl  OCHOBHOTO — OOIIEro oOpa3oBaHHS
00ydJaronuxcsi ¢ 3aJep>KKOM MCUXUYECKOro pas3BuTHs (omobpenHoi pemenueM ®YMO no obmemy
obpazoBanuto (mpotokos ot 18 mapra 2022 r. Ne 1/22))(nanee — ITAOOIT OOO 3IIP), IIpumepHoii
pabouell mporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUsA IO Yy4eOHOMY MpeaMeTy «XUMHUS»,
AnantTupoBaHHON OCHOBHOW 00pa30BaTENbHOW MPOTPaMMBI OCHOBHOTO 00miero oopasoanus MBOY
«HwxkHekynolckas cpeiHssl IIKOJa», a TakKe B COOTBETCTBMHM C HAaNpaBICHUSIMH pPabOTHI IO
(GhOpMHUPOBAHUIO IIEHHOCTHBIX YCTAHOBOK M COLMAJIbHO-3HAYMMBIX KaueCTB JIMYHOCTU, YKa3aHHBIMU B
PaGoueit mporpamme Bocriutanust MbOY «HwmkHekymolickasi cCpeHsisl IIKOIay.

W3yuenne XuMHUH SIBISETCSI HEOOXOUMBIM JIJISi COBPEMEHHOTO KYJIBTYPHOTO uesioBeka. Jliist jmi
¢ 3P u3ydyeHue XMMHH OTKPBIBAET JOMOJHUTEIbHbIE BO3MOXHOCTU JJISi TIOHUMAaHUS COBPEMEHHOTO
MUpa, MPo(HeCCHOHATBHON ACATEIBHOCTH, HHTETPAIIMX B OOIIECTBE.

[IporpaMma qUCHUIUIMHBI «XUMUS» HaNpaBieHa Ha GOPMHUPOBAHUE IIEHHOCTHBIX OPUEHTHPOB,
CBSI3aHHBIX C KYJIBTYpOW HENPEPHIBHOIO CaMOOOpa30BaHUS M CAMOPA3BHUTHS, a TAaKXKEe Ha Pa3BUTHE
JUYHOCTHBIX Ka4eCTB, HEOOXOAUMBIX JJIsl y4acTHs B COBMECTHOM JesiTeibHOCTH. [Iporpamma cocraBneHa
C y4eTOM OCOOCHHOCTEH MperojaBaHus JaHHOTO y4eOHOro mpeamMeram uisi oOydatomuxcs ¢ 3I[1P. B
nporpaMMe MpeACTaBIeHBI 1ellb U KOPPEKIMOHHBIE 3aauu, 0a30BbIE MOJOKEHUS OOYyYEHHS XUMHH
obyuarontuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaHUA.

[IpenMeTHBIe pe3yibTaThl MO y4eOHOMY MpeaMeTy «XHUMHS» Ha YPOBHE OCHOBHOTO OOIIETO
00pasoBaHus, pacnpeodeieHuble no 200am 00yueHusl, PaCKPhIBAIOTCA U KOHKpETU3upytoTcs B [IpumepHoii
paboueii mporpaMme Mo yueOHOMY MpeaMeTy «XuMus» it ooydarommxcs ¢ 3[1P Ha ypoBHEe OCHOBHOTO
o01ero oopa3oBaHusI.

[TpumepHas pabouas mporpamma SBJISIETCSI OPUEHTHPOM JII COCTABIICHUSI aBTOPCKUX pabOUmX
IPOrPaMM.

OO0mas xapakTepucTHKa y4e0HOro npeamera « XHMHsD)

VYuebHblii mpenMer «XUMHS»  BXOIUT B TPEAMETHYHO  00JacTh
«EcTecTBeHHOHayuHble NpeAMETh». B cucteme ecrecTBEHHOHAyYHOrOo 0Opa3oBaHUSI XUMHS Kak
y4eOHBII MpeaAMeT 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHUHU 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUH HAYUHOI
KapTUHBI MUpa, CO3JaHUU OCHOBBI XMMHUYECKUX 3HAHHMM, HEOOXOTUMBIX JJisi TOBCEIHEBHOM KH3HH,
HaBBIKOB 3/I0POBOTO U OE30IIACHOT0 JJISUEIOBEKA U OKPY)KAIOLIEH ero cpeasl 00pasa )KU3HHU, a TAKXKE B
BOCIUTaHHUU SKOJIOTHUECKON KYJIbTYpPHI.

VYcnemHocTs U3y4eHHss XMMHUHM CBSi3aHa C OBJIAJICHUEM XHMHYECKUM SI3BIKOM, COOI0IEHUEM
mpaBwi1 Oe3omacHOW paboThl TpPU  BBHIMOJHEHWHM XUMHYECKOIO OSKCIIEpUMEHTa, OCO3HAHHUEM
MHOT'OUYUCJIEHHBIX CBSI3€M XMMUU C IPYTUMH MPEIMETaMHU IIKOJIBHOTO Kypca.

[Tporpamma BKIItO4aeT B ce0si OCHOBBI HEOPraHUUECKOM U OpraHM4ecKoi XuMuH. [ 1aBHOM naeeit
MPOrPaMMBbI SIBJISIETCST CO3/IaHUEe 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUITIO XUMHUH, BBIPAXKEHHBIX B
dhopme, COOTBETCTBYIOIIEH BO3PACTY OOYUAIOIINXCS U UX OCOOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM.

B coneprxanum JaHHOTrO Kypca IpeCTaBIEHbl OCHOBOIIOJIATAIOIINE XUMUYECKHE TEOPETUUECKNE
3HAHHUS, BKIIIOYAIOIIME U3YUYEHUE COCTAaBa U CTPOEHUS BEIIECTB,3aBUCMMOCTH WX CBOWCTB OT CTPOCHUS,
IIPOrHO3UPOBAHUE CBOMCTB BEILECTB, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN XMMHUUYECKUX MPEBpAILEHUN U
MyTel ynpaBiIeHUs] UMHB LIEJSAX MOJyUYEHHUs BELIECTB U MAaTEPUAJIOB.

TeopeTnueckyo OCHOBY U3y4€HUSI HEOPraHUYECKONH XUMUU COCTABIISIET aTOMHO- MOJIEKYJISIPHOE
yuenue, [lepuogunueckuit 3akon [[.M. MenneneeBa ¢ KpaTKuMu
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CBEACHUAMM O CTPOCHHH aTOMa, BUJAX XUMUYECKOU CBSI3H, 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKHUX
peaKkuuid.

B u3yuenun Kypca 3Ha4MTEIbHAS POJIb OTBOJUTCS XMMHYECKOMY SKCIIEPUMEHTY: ITPOBEIECHUIO
MPAKTUYECKNX M JIAOOpaTOPHBIX pabOT, OMHUCAHHIO PE3yAbTATOB YYCHHMYECKOT'O HKCIEPUMEHTA,
COOJIFOJICHUIO HOPM M ITpaBuJ1 0€3011acHOM paboThl B XUMUUYECKOH J1abopaTopuu.

Peanu3arnus naHHOM IpOrpaMMBI B Iporiecce o0yueHus mo3BoauT odyuaromumcsic 3I1P ycoutsb
KJIFOUEBbIE XUMUYECKUE KOMIIETCHLIUN U ITOHSTH POJIb X 3HAYEHUE XUMUUCPEN IPYTUX HAYK O IIPUPOJIE.

W3yueHne XUMHUU CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOMIUXCSI HAYYHOT'O MHPOBO33PEHUS,
OCBOCHMIO OOILEHAYYHBIX METOJO0B (HAOJIOJEHHE, H3MEPEHHUe, 3KCIEPUMEHT, MOEIUpPOBaHUE),
OCBOEHUIO MPAKTUUECKOTO IPUMEHEHHSI HAyYHBIX 3HAHUI, OCHOBAHHOI'O HAa MEXIIPEAMETHBIX CBA3SX C
npeaMeramu «OKpyKaroluil MUP,

«Duszukay, «buonorusy, «l'eorpapusn», «MaremaTrkay U GOPMHPYET KOMIETCHLIUH, HEOOXOIMMBbIE
U1 IPOJIOJKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

N3yuenne xumuH crnocoOCTByeT pasBuThio y oOydvaromuxcs ¢ 3[IP mpoctpancTBeHHOTO
BOOOpakeHus1, PyHKLINOHAIBHON TPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh M KPUTUYECKU aHAJIU3UPOBATh
nHPOpPMALHIO, TPEACTABICHHYIO B Pa3IHYHBIX (GopMax. 3HAYUMOCTh TpEeAMeTa Ui Pa3BUTHA
KHU3HEHHOM koMmmereHuun oOydaromuxcs ¢ 3IIP 3akmrouaercs B YCBOGHUM OCHOBBI XMMHYECKHX
3HAaHUI,HEOOXOAMMBIX ISl TOBCETHEBHOM KM3HM; HaBBIKOB 3JI0POBOTO U O€301IaCHOTO JUITYEIIOBEKA
OKpy>Karolei ero cpepl o0pasza Ku3HH; (OPMUPOBAHUM FKOJIOTUUYECKON KYIbTYPHI.

[IporpamMma oTpakaeT coJep)KaHuE OO0y4deHHs MpeAMETy «XHUMHS» C YYETOM OCOOBIX
oOpa3oBaTenbHbIX MoTpedHocTel oOyuatomuxcs ¢ 3I1P. OBnageHne yuyeOHbIM NMpeIMETOM «XHUMUS»
MIPEJICTABIISIET OMPEICICHHYIO TPYIHOCTh it oOydarommxcs ¢ 3[1P. Dto cBsA3aHO ¢ 0COOCHHOCTSIMU
MBICIUTENbHON NEeSITeIbHOCTH, IEPUOANYECKUMH KOJIEOAHUAMU BHUMAHU, MajlbiM 00bEMOM MHaMsITH,
HEJ0CTaTOYHOCTHIO OOIIEro 3amaca3HaHWM, NOHWKEHHBIM IO3HABATEJIbHBIM MHTEPECOM M HU3KUM
YPOBHEM PEUYEBOr0 Pa3BUTHSIL.

Jlns npeononieHus TPyAHOCTEM B HU3Y4YEHHHM YdeOHOro mnpeamera «XUMHs» HeoOXoanma
ajanTanus odbeMa M XapakTepa y4eOHOro MaTepuala K MO3HABaTEIbHBIM BO3MOYKHOCTSIM JaHHOM
KAaTeropud OOy4YaloIIMXcs, Y4eT HMX OCOOCHHOCTEH pa3BUTHUA: UCIOJIb30BaHUE AITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXKIIPEAMETHBIX CBA3€EH, IOCTENIEHHOE YCIOXKHEHNE U3y4aeMOro MaTepHaia.

[Ipy u3ydyeHUHM XUMUU HEOOXOIMMO OCYIIECTBISATH B3aUMOJIEHCTBUE Ha IOJIMCEHCOPHOM
OCHOBE.

TeopeTnuecknii MaTepuall pEKOMEHIYETCS U3y4aTh B MPOLECCE MPAKTUYECKON AEATEITbHOCTH.
B03MOXHO BbIIENIEHUE OTIENBHBIX YPOKOB Ha PELIECHUE 3aa4 B CBSA3U COCIOKHOCTBIO aHAJIN3a TEKCTA
obOyuarormumucs ¢ 3[IP. Opranuueckoe eAMHCTBO MPAKTUYECKOW U MBICIUTEIHHOU JESTEIHHOCTH
o0yJaroImuxcs Ha YpoKaX XMMHHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO Oa3MCHBIX
XUMHUYECKUX 3HaHUM U yMeHuid. Oco0oe BHUMaHHE MPU U3YUYEHUU XUMHM YAENSETCS U3YYEHHUIO
«CKBO3HBIX» MOHATUH U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



He.]'ll/l H 3aJ1a9I1 U3YyYCHUs yqeﬁnoro nmpeamMera «XHMHU»

Obwue yenu u3ydeHus y4eOHOro mpeaMera «XHUMus» npeactasieHbl B [IpuMepHoit paboueit

IporpaMMe OCHOBHOTO 00111ero oopa3zoBanusi. OHHAKTyalTU3UPOBAHbI C YU€TOM HOBBIX MPUOPUTETOB B
CHCTEME OCHOBHOTO OOIIEro 00pa30BaHMs, HAPABICHHOCTH O0YYEHHUsI Ha Pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (QopMHpOBaHUE €€ HHTEIeKTa W oOuie KyabTypel. OOydeHHE YMEHUIO YUUThCA U
IIPOJOJKATh CBOE 00pa30BaHUE CaMOCTOSTENBHO B HACTOSIILEE BPEMs SIBISETCS OJHON M3Ba)KHEHIINX
GyHKIUH y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XUMHM.

Hns oOyuarommuxcst ¢ 3I1P, Tak »xe, kKak U JJI1 HOPMATHUBHO PAa3BUBAIOLIUXCS CBEPCTHUKOB,

OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTelIbHYIO MPOrpamMMy, JTOMHHHPYIOIIEE 3HAUCHHE MPUOOpETaroT
TaKue yenu, Kak:

dbopMUpOBaHHE WHTEUIEKTyallbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOSITEIFHOMY TPUHSTHIO PEHICHUH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS
YCIIOBHSIM JKU3HU;

HaIpaBJIEHHOCTh 00yYEHHUs Ha CHUCTEMATHYECKOE MPUOOIIEHUE YJalUXCs K CAMOCTOSTEIbHON
MO3HABATEJIbHOW  JIEATEIbHOCTH, HAyYHbIM W  MPAKTHYECKUM METOJaM  I1O3HaHus,
(bOpMHPYIOLM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUH;

o0OecrieueHHe  yCIOBHil, CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYarOIIMMHUCA  OMbITa
pa3HoO0pa3HON AESATeTbHOCTH, MMO3HAHUSA U CaMOIO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IIMUHBIXBUIOB JI€ATEIbHOCTH;
dbopMupoBaHUE YMEHHI OOBSICHATH U OLICHUBATDH SBICHUS OKPYXKAIOIIETO0 MHUpa HAOCHOBAaHUU
3HAHWH U OIbITA, IOTYYEHHBIX [TPU U3YYEHUH XUMUU;

dopmupoBaHHe y OOydYalOUIMXCS TyMAaHUCTUYECKUX OTHOIIEHUI, NOHUMaHMs IIEHHOCTH
XUMHUYECKHX 3HAHUN JUIs BBIPAOOTKM SKOJIOTMYECKH Ie1ecO00pa3HOro MOBEACHUs B OBITY U
TPYAOBOM NIESITENBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbA U OKPYKAOMIEH MPUPOIHOU
Cpenbl;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCHUTAHHUIO HA
OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOODY
npoduis 1 HallPaBJICHHOCTU AajbHEeHIero ooydyeHusl.

Kypc HampaBiieH Ha pelieHue cleayolmXx 3a0ay, 00eceynBaloIINX pealn3alui0InYHOCTHO-

OPUEHTUPOBAHHOTO U JEATEIILHOCTHOTO MOAX0A0B K 00y4eHuo xumun oOyuatomtuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00I11eT0 00pa30BaHMUS:

(dopMHpOBaHUE TEPBOHAYAIBHBIX CHUCTEMATHU3MPOBAHHBIX MPEJICTABICHUNH O BeIIEeCTBaX, MX
NpEBpaAlIEHUSIX M MPAKTUYECKOM IPUMEHEHUH; OBJaJIeHUEe MOHATHMHBIM ammaparoM u
CHUMBOJINYECKUM SI3BIKOM XUMUH;

OCO3HaHHE OOBEKTUBHON 3HAaYMMOCTH OCHOB XMMHUYECKON HAayKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX MPEBpAIlleHNNl HEOPraHMUYEeCKUX U OPraHMYECKUX BELIECTB Kak
OCHOBBI MHOTHX SIBJICHUH XHBOW M HEXHBOW MPHUPOJBI; YIIyOJieHHE IpeaCTaBIeHUl o
MaTepuaIbHOM €MHCTBE MUPA;



® OBJAJCHHE OCHOBAMU XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIN3UPOBATHU OOBEKTHBHO
OLICHUBATD )KU3HCHHBIC CUTyallluH, CBA3AHHBIC C XI/IMI/ICf/’I, HaBBIKAMHOE30IIaCHOT O O6paH.IeHI/I51 C
BCILICCTBAMH, HCIIOJIIB3YEMbIMH B IIOBCEJHEBHOW JKM3HH; YMCHHEM aHAJIM3UPOBATh U
IUIAHUPOBATh JKOJOTMYECKH O€30MacHOe IMOBEACHHE B IEISIX COXPAHEHUS 3[0pOBbI U
OKpYXXaroIlel Cpe/ibl;

" (bopmupoBaHME YMEHUN YCTAHABIIMBATH CBSI3U MEXKIY PEATbHO HAOIIOIaeMbIMH XUMHUYECKHUMH
SIBJICHUSIMU U IIPOLIECCAMU, TIPOUCXOSIIUMH B MUKPOMHPE, O0BSICHATH IPHYMHBI MHOT000pa3us
BEIIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCHMOCTb IPHUMEHEHHS
BEILIECTB OT UX CBOMCTB;

= HpI/IO6peTCHI/Ie OIIbITAa UCITIOJIb30BAHUA PA3JIMYHBIX MCTOJOB U3YUCHUS BCUICCTB, Ha6HIO,HCHI/ISI 3a
UX [PEeBpALICHUS MU MIPU MPOBEICHUM HECIOKHBIX XHMHYECKHX OKCIIEPUMEHTOB C
UCIIOJI30BaHUEM JIA00OPATOPHOTO 000PYAOBAHUS M IPUOOPOB;

® (GopMupoBaHHE TPEACTABICHUI O 3HAYEHHMH XMMUYECKOW HAyKW W PEUICHUH COBPEMEHHBIX
9KOJIOTHYECKUX NpoOJIeM, B TOM YHCIIE B NMPEJOTBPAIICHHH TEXHOTEHHBIX M 3KOJOTHYECKHX
Karactpod.

OcobennocTu oT00pa U aganTauuu y4e0HOro MaTepuajia o XuMIu

OO0yuenne yuyeOHOMY IpeaMeTy «XUMHUs» HEOOXOIUMO CTPOUTH Ha CO3AAHMHM ONTHUMAIBHBIX
YCJIOBHH ISl yCBOGHUSI IPOrpaMMHOTro MaTepuaia odydatomumucs ¢ 3[1P. bonbiioe BHuMaHue 10JKHO
ObITh yaeleHo OoTOopy y4yeOHOro Marepuaga B COOTBETCTBUU C MPUHIUIIOM JOCTYMHOCTH MpH
COXpaHeHHH 001ero 6a30Boro ypoBHs. OH JOIKEH MO COAEPIKaHHUIO M 00beMy OBITh aIall THPOBAHHBIM
s oOyuaromuxcs ¢ 3[IPB cooTBeTCTBHM ¢ UX 0COOBIMU 00pa30BaTeIbHBIMU OTPEOHOCTIMU. CrieayeT
00J1erYnThOBNIAICHHE MaTepuaioM obydarommmucs ¢ 3I1TP mocpeacTBoM ero AeTaabHOro OOBSICHEHHS
C CHCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOM B TPUMEHEHUM 3HAaHUU C
WCIOJIb30BAaHUEM TIPUEMOB AJITOPUTMU3ALNN M BU3YAJIbHBIX ONOpP, OOYyYEHHS CTPYKTYpPHUPOBAHMIO
MaTepuaa.

Bonbiioe 3HadeHue Ui MOJHOLIGHHOTO YCBOEHHs Y4eOHOIO MaTepuana HMMeeT Oropa Ha
MEXITPEIMETHBIE CBSA3H BOIPOCOB, U3Y4aeMbIX B JAHHOM Kypce, C TAKUMH Y4eOHBIMU MpeAMETaMH Kak
«["eorpadus», «dusukar», «buonorus». Ilo3Bosnsis paccmMaTpuBaTh OUH U TOT )K€ Y4eOHBII MaTepuan
C Pa3HBIX TOYEK 3PEHUs, MEXIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro JIy4IlIeMy OCMBICIEHHIO0, Ooiee
MIPOYHOMY 3aKPEIUICHHUIO MTOJIyY€HHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

[Tpy moAroTOBKE K YpOKaM YUHUTEINb JOJKEH MPeayCcMOTpeTh (hOpMUpPOBaHHE Y 00ydaromuxcs
YMEHHUI aHalu3upoBaTh, CPaBHUBATH, 0000IIaTh U3y4yaeMblii MaTepuall, MJIAHUPOBAThH MPEACTOSIILYIO
paboTy, OCYIIECTBIATH CAMOKOHTPOJIb. He00X0IMMO MOCTOSHHO CIIEANTH 32 MPaBHIIBHOCTHIO PEYEBOT0
odopMIieHUs BhICKa3bIBaHU oOyuatomuxcs ¢ 311P.

B cBi3m ¢ 0OCOOCHHOCTAMH TIOBEACHUS U JEATEIbHOCTH oOywatomuxcs ¢ 3[IP
(pacTopMOKE€HHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOUM CTPOKAUIINNA KOHTPOJIb COOTIOIEHUS TPaBUII
TEXHHUKHU 0€30MaCHOCTH MPH MPOBEICHUH JIA0OPATOPHBIX pabOT B XUMHUYECKOM KaOUHETE.



IIpumepHblie BUABI AeATebHOCTH o0yqaromuxcs ¢ 3IIP, o0yciioBiaeHHbIe 0COOBIMU
o0pa3oBaTeIbHBIMHM NOTPEOHOCTAMH U 00ecreYrBalOIIHe OCMbICICHHOE OCBOCHHE COACP/KAHUHN
00pa3oBaHus MO NpeaMeTy «XHuMUsDH)

Copepxanue BUIOB aearenbHocTu oOyyatomuxces ¢ 3[IP Ha ypokax xumuuonpenensercs ux
0COOBIMHU 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. [ToMmuMo mupokoucnonb3dyembix B OOIT OO0
o0ImUX Ui BCEX OOYYarOIUXCS BHUJIOB ACSITEIBHOCTHCIECTYET YCUIIUTh BH/IbI
NeSITeNIbHOCTH, crenupuIHbIe JUIs  JTaHHOM  KaTeropuuoOyyaroumxcs, AJis
o0ecrieYeHrs: OCMBICTICHHOTO OCBOCHUS COZEpIKaHUs 00Pa30BaHUAINO MPEIMETY: yCUICHUE
MIPEeIMETHO-TIPAKTUYECKON JESTENbHOCTH C aKTUBU3ALMEHCEHCOPHBIX CUCTEM; YepelOBaHUE BUIOB
NESATENIbHOCTH, 3a/IeUCTBYIOIINX Pa3IMUYHbIECEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHalia ¢ OIOpoi Ha
QITOPUTM; «IIOIIATOBOCTH)» BU3YUYEHHUU MaTepuaja; HCIOJIb30BaHUE JOMOJHUTEIBHON BU3YyallbHOMN
orops! (TUIaHbL00PA3IIbI, CXEMBI, IIA0JIOHBI, ONOPHBIE TAOMUIBI). 1 pa3BUTHS y 00y4arOIUXCs C
3[1Pymenus JieNlaTh  BBIBOJIBL, dbopMupoOBaHUS  TPAMOTHOTO PEYEBOIO
BBICKa3bIBAaHUSHEO0XO0IMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuie. Ocoboe BHUMaHKE
CIeyeTYACTUTh O0YUYEHHUIO CTPYKTYPUPOBAHHUIO MaTepUalia: COCTaBIEHUE PUCYHOUHBIX UBEPOATbHBIX
CXEM, COCTaBJIeHUE TabauL, COCTaBJICHUE KJIaccu(uKamum ¢

0003HaYeHHBIMU OCHOBAHUSMU TS KJIAaCCU(PMKAIIUU U HATIOJIHEHUE UX npumepamu u jip.IIpumepnas
TeMaTHU4ecKas U TepMHHOJOrn4eckas Jiekcuka coorBercTByer OOII

000.

Hns obyuatomuxcs ¢ 3IIP cymiecTBeHHBIMU SIBISIOTCS TPUEMBI PabOTHl ¢
JIEKCUYECKUM MaTepuasoM 1o npeamMery. [IpoBoauTcs cnenuanbHas padoTa MOBBEACHUIO B aKTUBHBIN
CJIOBaph OO0YyYaIONIMXCS COOTBETCTBYIONICH TEPMHUHOJOTHHU. l3ydaemble TEpMHUHBI BBOISTCS Ha
MOJINCEHCOPHOM OCHOBE, 00s13aTeNbHA BU3YyalbHAsl MOAJIEPIKKA, aTOPUTMBI pabOTHI C OMpe/IeIICHUEM,
OTIOPHBIE CXEMBI JIJI aKTyaJIu3allui TePMUHOJIOTHUH.

Mecto yyeOHOro npeamera «XumMus» B y4eOHOM IVIaHe

B cootercTBUM ¢ denepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAPTOM OCHOBHOI'O
oOmiero  oOpazoBaHusi y4yeOHbIH mnpeaMeT «XUMHS» BXOJUT B  MpPEAMETHYI0  00jacTb
«EcTecTBeHHOHAYYHBIE MTPEIMETHI» U SIBJISAETCS 00s13aTEIbHBIM /IS U3yUEHUS.

YueOHbIM M1aHOM Ha €€ u3ydeHue oTBeAeHo 136 yueOHbIX YyacoB — 1Mo 2 4 B HEJEN0 B 8 1 9
KJIacCaX COOTBETCTBEHHO.

Copnepxanue yueOHOro mnpeamera «XuMusi», MpeacraBieHHoe B IIpumepHoit paboueit
nporpamme, cootBerctByeT PI'OC OOO, paspaborano ¢ yuetoM IlpumepHol OCHOBHOI
o0Opa3oBaTeIbHONM IMPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHMS MO yYEOHOMY IIPEIMETY «XUMUS,
coorBercTBYeT IIprMepHOll ajanTHPOBaHHOW OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMe OCHOBHOTO
o01mero o0pa3oBaHust 00YJArOITUXCS C 3aJEPIKKON MICUXUUECKOTO PA3BUTHSI.



COAEPXAHUE YVYHEBGHOTI O ITPEIMETA «XUMI»

8 KJIACC

IMepBoHayajibHbIE XUMHYECKHE IOHATHS

[Ipenmer xumuu. Porv xumuu 6 dHcusHu yenogexa®. Tena u BemiectBa. MU3nUECKHeCBOICTBA
BEILIECTB. ATperaTHOE COCTOSIHUE BEIIeCTB. Xumusa 6 cucmeme Hayk. UUCTbIe BELIECTBA U CMECH.
Crnioco0s1 pasnenenus cmeceil. [IpaBmia Ge3omacHOro oOparieHusi ¢ BEIIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM. [lonsimue 0 Memooax NO3HAHUS 8 XUMUU.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE DJIEMEHTHl. 3HAKW (CUMBOJIBI) XHMHYECKHUX DJIEMEHTOB.
OTtHocuTenbHas aToMHasi macca. [IpocThie U CloKHbBIE BEIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuaeckass GopMyna. BaleHTHOCT, aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOHNOCMOSHCMBA
cocmasa eewyecms. OTHOCUTENbHAS MOJIEKYJIsIpHAsE Macca. MaccoBasiionss XMMUYECKOTO 3JIEMEHTa B
COEIMHEHNH.

DuU3NYECKUEe U XUMUYECKHUE ABICHU. XUMHUUYECKas peakius. [[pu3HaKku XUMUYECKUX PEaKIHil.
YpaBHEHHS] XUMHUYECKUX PEaKIMii. 3aKOH COXpaHEHHUs Macchl BemecTB. Kiaccudukanus XuMUIecKux
peakiuii (CoeuHEHNUs, Pa3I0KEeHHs, 3aMEIICHUsI, 0OMEHA).

XYUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, ¢ MpaBWIaMU pabOThHl B
naboparopun U TpuéMamMu OOpamieHus ¢ J1ab0paTOPHBEIM OOOPYIOBAHHEM; H3yYCHUE M OIHMCAHHE
(bU3UYECKUX CBOWMCTB OOpAa3I[OB HEOPTaHMYECKHX BEIIECTB; HAONOJCHHE (U3NUECKUX (ILIaBJICHHE
BOCKa, TasiHUE JIbJla, paCTUpPAHUE caxapa B CTYIKE, KUIICHUE M KOHJIEHCAIUS BOJbI) U XUMHUYECKHX
(ropeHue cBeud, MPOKAJIWBAHKE MEIHOM IIPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHUCJIOTOMH) SIBICHHM,
HAOJIOJICHUE W ONHMCAHWE NPH3HAKOB IPOTCKAHWS XUMHUYECKHX peakimuii (pas3lioKeHHue caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTBI C XJIOpUAOM Oapus, pasnokenue ruapokcumaa mexu (1) mpu
HarpeBaHUH,B3aUMOJIeicTBHE *kene3a ¢ pacTBopoM coiu Meau (I));u3yueHue crnocoboB paszaencHus
cMeceil (C TOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BBHIMApUBAHUE, IUCTWILISAIUS, XpoMmaTorpadus),
MPOBEACHUE OYMCTKHU TOBAPEHHOW COJIM; HAOJIIOJCHHE M OMMCAHHUE PE3YJIbTAaTOB MPOBEICHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MACChl; CO3JaHKe MOJIeei MOJIEKY (IIapOCTEP>KHEBBIX ).

Ba:xkHeiiliue npecTaBUTEe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bosgyxa. Kucimopon — 371€MEHT M NPOCTOE BELIECTBO.
Haxoxxnenne xuciopoia B mpupo/e, Gu3nvdeckue i XMMUIeCKe CBOMCTBA. Peakiiy ropeHus mpoCcThIX
U CcHoXHbIX BemiecTB. CrnocoObl MOMy4eHHUs KHUCIopoJa B JaOOpaTOPUM U  MPOMbBIULEHHOCHIU.
[Tpumenenne kucnopona. Ilonstue 00 okcmmax. Kpyrosopor kuciopoma B mpupone. Oszon —
QIIOMPONHASL MOOUDUKAYUSL KUCTOPOOA.

Tennoeoii  a¢hpexkm — Xxumuueckou peaxyuu, mMepMOXUMU4ecKue ypasHeHus, IK30- H
SHJIOTEPMHUECKHUE PEaKIUu. Tonaugo: y2one u meman. 3azpazHenue 6030yxd, yCuieHue

! 321605 " najic€ KypCruBOM 0003HaYECHBI TEMBI, U3YYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIBHOM
I1J1aHEC. HCI[E[FOFC&MOCTOSITCJ'ILHO OIPCACIACT 00BeM HU3y4acMOro Marepuaja.



NapHUKo8020 3 hexma, paspyuieHue 030H08020 COA.
Bomopox — snemeHT M mpocroe BemiecTBO. Haxoskaenue Bogopoaa B mpupone,pusndeckne
U XMMHYECKHE CBOWMCTBA (Ha MpUMEpE B3aUMOJCHCTBUS C HEMETANIaMH MOKCHIAMH METAJUIOB),
HNpUMEHEHHE, cnocobul nonyuenus. Ilonstue o kucnorax u consx.KommuectBo BemiectBa. Mous.
Monsprass macca. 3akoH ABoraapo. MossipHblii 00bEM razo. Pacuers! mo xummueckoi hopmyie.
PacueTsr MaccoBOM 10JIM XUMHUYECKOT03JIEMEHTA B COEAMHEHNH, KOJTMYECTBA BEI[ECTBA, MOJISIPHON
MacChl, MOJIIPHOTO 00bema

ra3oB. PacuéTsl 10 XUMHYECKUM ypaBHECHUSIM.

Qusuueckue ceoticmea 600vl. Boma. Ee cocrtaB, cTpoeHne u MoJeKylbl. Boda kak
pacmeopumens. PacTBOpbL [lonsmue 0 HACLIWEHHbIX U HEHACbIWeHHbIX pacmeopax. Ilowsmue
pacmeopumocmu eewjecme 8 6ode. PacueT MaccoBOil J0JM BeIIecTBA B pacTBOpe (IPOICHTHAs
KOHIICHTpanusi). MaccoBasi 1ol BEIIECTBA B pacTBOpe. Xumuueckue c80UCMEa 600bl (PA3iodiceHue,
peakyuu ¢ Hampuem, OKCUOOM Kalbyus, okcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U
ocHosHbIMU OKcudamu). [lowssmue 06 ocnosanusix. Ponb pacmeopos 6 npupooe u 8 Jdcu3Hu 4ei08eKd.
Kpyzoeopomeoout 6 npupode. 3arpsizHeHne npupoaHbix Boa. OXpaHa U OYMCTKA TPUPOIHBIX BOI.

Baxneliimme Kiacchl HEOpraHMYeckux coenuHeHnid. Kiaccudukanuss HeopraHUYECKuX
coequHeHuii. Okcuapl:  cocraB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, am@omepHble,
Heconeobpasyrowue - na npumepe okcuda yenepooa (II) u oxcuoa asoma (ll)), mHomenxnamypa.
Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB (B3aUMOJICHCTBHUE C BOJOW, KHUCIOTAMH, IIEITOYAMH).
OcnoBanms. Knaccudukanus ocHoOBaHMiA: MIENOYM M HEpacTBOpUMBIC OCHOBaHHs. HomeHkmaTypa
ocHOoBaHMU. DH3MUECKHE W XHMHUYECKHE CBONCTBA OCHOBaHWI (B3aMMOJCHCTBUE C OKCHIAMH
HEMETAaJJIOB, KUCIIOTaMH, COJIIMU). [1oyuenue ocHO8aHUL.

Kucnorsl: cocraB, KiaccHpUKaiMs, HOMCHKIIATYpa, (HU3UUYECKUE U XUMHUECKUE CBOMCTBA
(B3aMMOAEHCTBUE C METaJUIaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAaHHUSAMH, COJISIMH, Ha IIPUMEPE COJISTHOM
U CEpPHOH KUCIOT), cnocobwl nonyuenus. Pan aktuHoctuMertaioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATYpa COJIeH, Cnocobbl nonyyeHus, B3aNMOACHCTBHE COJIEH C MeTaJlaMH, KHCIOTaMH,
IIeJI0YaMHU ¥ COJISIMU, TPUMEHEHHE.

[Tonstne 00 am@oOTepHBIX THAPOKCHUAAX (HAa TMPHUMEpE IMHKA U AIIOMUHUA). XUMUYeCKue
ceoticmea (83aumooeticmaue ¢ KUCIOMAamu U Werouamu, paziodiceHue npu Hazpesanuut) u noiyieHue.

I'eneTnyeckas CBA3b MCXKAY  KilacCcaMu HCOPTaHUYCCKUX CO€IUHEHUH.

I'eneTnueckue psbl.

XUMUYECKUH DKCIEPUMEHT: KaueCTBEHHOE OIpENIeTIeHHE COACPKaHUS KUCIOPOIaB BO3AYXE;
MOJIy4€HUE U U3y4EHHE CBOMCTB KMCIOPOJa; HAOM0IeHUE B3aUMOECHCTBHSI BELIECTB C KHCIOPOIOM U
yCIIOBUSI BOSHUKHOBEHUS U MpEKpallleHus TopeHus (mokapa);o3HakoMIieHHe ¢ 00pa3iiaMu OKCHIOB U
OTHMCaHUE MX CBOMCTB; MOJTYYEHHE U U3YYCHHE CBOMCTB BOAOpOJa (TOpeHue); HabmoieHne 00pasios
BEIIECTB KOJIMYECTBOM | MOIb; HCCIeIOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3TUYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOW JOJIEd pacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBIE BOJBI C METAJIaMH (HAaTpHUEM M KaiblieM) (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB); OIpEJEJICHUEe pPAcTBOPOB KHUCJIOT M MIeJloued C TMOMOIIbI0O HHJUKATOPOB;
HCCleIoBaHie 00paslloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;



HaOJIIOZICHNE W3MEHEHMs OKpackd HMHAMKATOPOB B pAcTBOpax KHCIOT M IIEJOYeH; H3ydeHHe
B3aumojeiictBus okcuga mMeau(Il) ¢ pacTtBopoM cepHOl KHMCIOTBHI, KUCIOT C METalllaMH, peaKlui
HEUTpAIU3aluy; MOJIYyYCHHE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO METajlla IPYTUM W3
pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIbHBIX3a/1a4 110 TeMe «BakHelIue KiacChl HEOPraHUYECKUX
COCTUHEHUN.

IHepuoauveckuii 3akon u Ilepuoanyeckasi cucrema

xumunuyeckux 3jemMeHToB JI. U. MenneneeBa. CTtpoeHue aTomMoB. XMMHUYECKAS CBA3b.

OKuCIANTEJBbHO-BOCCTAHOBHUTE/IbHBIC PeaKINU

[lepBble MONBITKM KJIACCU(PUKALMU XUMHUYECKUX 3JE€MEHTOB. IIoHATHE O rpymmax CXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENIbHBIE METAJUIbl, I'aJIOTE€Hbl, UHEPTHBIE Ia3bl). JremeHmbl,
Komopbwlie 0opaszyrom ampomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuin 3axkoH. llepumogmyeckas  cucremMa  xumudeckux  anemeHtosB /. M.
MenneneeBa. Koporkonepuoanas u oaunnonepuoonas hopmsl Ilepuonueckoil CHCTEMbl XUMHUYECKUX
anemenToB /. 1. Menneneesa. Ileproab! v rpynmsl. @U3M4eCKUNACMBICII IOPSAAKOBOIO HOMEPa, HOMEPOB
NIepUOJIa U IPYIIIIBI AIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siiep. M3omonvl. DneKTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0os04yek aTroMoB nepBbIX 20 XxumMuueckux 3neMeHToB [lepuoanueckoit cucrems J. M. Menneneesa.
XapakTepucTuka XMMHUYECKOTO 3JJIEMEHTa II0 ero nojoxkeHuro B Ilepmomgmueckoit cucreme . .
Menneneesa.

3akonomepHocmu U3MeHeHUs CEOUCME INEMEHMO8 MANbIX NePuoo08 U 21A6HbLIX NOOSPYNN, 8
3asucumocmu  Om amoMHO20 (nOpsaoK08o20) Homepa 3Hauenue Ilepuoduueckozo 3aKoHa U
Ilepuoouueckou cucmembl XUMUYECKUX INEMEHMO8 015 pazeumus Hayku u npakmuku. [{. M. Menoenees
— YUEnbIUl U 2PAACOAHUH.

Xumuyeckass cBs3b. KoBanmeHTHast (mofisipHass U HEMOJNSIpHAsl)  CBS3b.
OnexmpoompuyamenbHOCMb AMOMO8 Xumuyeckux snemenmos. VlonHas cBsi3b.

Crenens okucieHusi. OKUCIUTEILHO-BOCCTAHOBHUTENIbHBIE peakuuu. [Iporeccsl okucneHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN OSKCIEPUMEHT: U3Yy4YeHHEe OOpa3loB BEHIECTB METAUIOB W HEMETAJUIOB;
B3aUMOJICICTBUE THUJPOKCUJA IIMHKA C pPacTBOpaMU KUCIOT M UIENOYEil; MPOBEACHHE OIBITOB,
WUTFOCTPUPYIONIUX TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuii (TOpeHHe, peakiuu
Pa3NoKEHUs, COSAMHECHHUS).

Me:xnpeameTHblie CBSI3U

Peanuzarus MexXnpeMETHBIX CBSI3€H MPU M3YYSHUH XUMUU B 8 Kllacce OCYIIECTBIISICTCS Yepes
HCIIOIH30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATUM, TAKU MIOHATHM, SBIISTFOIINXCS CHCTEMHBIMU
JUTSL OTJEIBHBIX MTPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO0mme ecTecTBeHHO-HAyYHbIC TMOHSATHSA: HAYYHBIM (akT, THIOTE3a, TEOPHs, 3aKOH, aHAJHU3,
CUHTE3, KIacCHU(pUKaIUs, MePHUOJUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHUE,
MO/ICJTb, SIBJICHHE.

®dusnka: Marepusi, aroM, DJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ, H3OTOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUICCKUN 3apsi/l, BEMIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE
BEIIeCTBa, ra3, GU3NYECKUE BEIHYMHBI, SIUHUIIBI U3MEPECHHS,



KOCMOC, TUTaHETHI, 3BE31161, COJTHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TOPOJBI, MOJE3HBICUCKOIIAEMBIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKasl peaKkuusi

Ilepuonuueckuii 3akoH. Ilepuoanueckas  cucteMa  xXUMHYeckux  sieMentoB I, .
MenpneneeBa. CTtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KU, KAIbIUA U UX COCAMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM JIEMEHTOB
B [leproanyeckoi cucteme u CTPOEHUEM UX aTOMOB.

CTpoeHue BelecTBa: BHJbl XUMHYECKOW CBA3U. THUMBI KPUCTAUIMYECKUX PEHIETOK,
3A8UCUMOCTb CBOUCME BeulecmB8a Om Muna KpUCmMaiiuieckol peuémku U 6Uu0d XUMu4eckou cesa3u.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKHUX BEIIeCTB (MEXIyHApOAHAS M TPUBUAIbHAS).
XHUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAaM HEOPTAaHUYECKUX COCOUHEHHI,
TFeHEeTUYECKas CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Krnaccudukanus XMMUYECKUX PEAKIMA MO PAa3IMYHBIM TpU3HAKaM (10 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY 3(PQeKTy, 0 M3MEHEHHUIO CTENeHEeHl OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, [0 00pamumocmu, no yuacmuioKkamaiuzamopa). IK30- U SHAOTEPMUUYECKUE
peakuuu. Tepmoxumuueckue ypasHeHusl.

Iouamue o ckopocmu xumuueckou peakyuu. Ilonamue o6 obpamumvlx u HeoOPAMUMBIX
xumudeckux peaxkyusx. llonamue o 2comoeeHHbIX U 2cemepoceHHblx peakyusx. [lonamue o xumuiueckom
pasHosecuu. CmeweHue xumuuecko2o paenogecus. Paxmopul, iusawwue Ha CKOPOCMb XUMUYECKOU
pearyuu u noloAHceHue XUMuyecko20 pagHoBecusl.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU,  JJICKTPOHHBIA  OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHE YPABHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIl
C MCTIOJIb30BAaHUEM METO/1a HJIIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOIUTUUECKOW JUCCOIUAIUHU. DIEKTPOJUTUYECKAS TUCCOLUALUSA. DIEKTPOIUTHI
U HEIEKTPOJIUThl. KaTuoHbl, aHUOHBL. Mexanuzm ouccoyuayuu 6ewjecmes C pasiuyHbIMU BUoamu
xumuueckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBICH CIIa0bIe YIIEKTPOIIUTHL.

Peaxiiuu nonHoro oo6MeHa. Y ciioBUs MPOTEKAHUS peaklnii HOHHOTO oOMeHa 710 kKoHIa. [TomHbie
U COKpAILIEHHBbIE HOHHBIE YPAaBHEHUS PEAKIUN. XUMUYECKHE CBOMCTBA KHUCIIOT, OCHOBAHUMN U COJIEU B
CBETE MpEJICTaBIICHU 00 2JIEKTpOIUTHUEeCKOM nuccoruanuu. Cpena pactBopa. KauecTBeHHBIE peakiiuu
Ha KaTHOHBI M AHUOHBI: XJIOPHU-, OpOMHII-, UOAUI-, CYIb(aT-, KapOoHAT-, CUIIMKAT-, (hochaT- aHUOHBL;
THIPOKCHI-MOHBI; KATHOHBI aMMOHWUSI, MarHus, KaJbIHs, allOMUHUS, xkene3a (2+) u (3+),memu (2+),
LIUHKA, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX.

XUMUYECKUN AKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJJIOB U HeMeTalloB (rpadurta u anmasa),
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CJIO’KHBIX BEILECTB (XJIOpH/Ia HATPpusl); UCCIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiuu ot
BO3JCHUCTBUSL Pa3IUYHBIX (PAKTOPOB; MCCIEIOBAHUE IJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca AUCCOIUAIMN KUCIIOT, IIefouel ucoseld (BO3MOKHO HCIIOJIb30BAaHHME BHUAEOMATEpUAsIOB);
IIPOBEJICHUE OMNbBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAaHUS PEaKIUil HOHHOrO OOMEHa
(ob6pa3oBaHueOcaiKa, BbIJEIEHUE Ta3a, 00pa3oBaHUE BObI); OIMBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIMM (TOpeHue, peakluuu pasjoKEHUs, COEIUHEHUs);
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOILIBI) KaYECTBEHHBIX PEAaKLUH Ha MOHBI; pEeLICHUE
SKCIIEPUMEHTAJIbHBIX 3a7au.

HemeTa/uibl U HX cOeIUHEHUS

OOmas xapakrepucTiuka raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENCHU
okucienus. CtpoeHue u pusndeckre CBONCTBA MPOCTHIX BEIECTB
— raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha IIPUMEPE XJI0pa (B3aUMOIEHCTBUE C METaJIJIaMU,HEMETaJJIaMH1 —
BOZOPOJOM U KUCIOPOIOM, wueroyamu). XmopoBoaopoa. ConsiHasi KUCIOTa, XMMUYECKHUE CBOMCTBA,
noayuenue, NpUMEHeHUE. [lelicmeue Xaopa u Xaiopogooopooda Ha Op2aHusMm yenoseka. Baxueiine
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

OO6mias xapaktepuctuka meMeHToB VIA-rpynmnbel. OcOO€HHOCTH CTPOCHUSI aTOMOB KHCJIOPO1a
U cepbl. XapaKTEpHbIE CTETIEHU OKHCIICHUSI.

Crpoennie u ¢u3MUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJAA M CEPhl. AJUIOTPOITHBIC
MOJU(UKAIMH KHCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA CEpPhI(B3aMMOICHCTBUE C HEMEMALIAMU —
BOJOPOJIOM M KHUCJIOPOJOM, METAUIAMHU, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopoJi: cTpoeHHE, (pU3MUECKHEe U XMUMHUYECKUE CBOMCTBA (KHUCJIOTHBIE U BOCCTAHOBUTEIIbHBIE
cBoiicTBa). OKCUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHAOB. CepHast KUCIoTa: GU3NYECKUE U
XUMHUYECKUE CBOMCTBa (00mue u cnenuduueckue). Conu CepHOU KUCIOTHI, KAUeCTBEHHAs Peakius Ha
cynbdar-uoH. CepHHCTas KHUCIOTAa. Xumuueckue peakyuu, J1excaujue 6 OCHO8e HPOMBIULIEHHO20
cnocoba nonyuenus ceprnou kuciomsl. Haxoxnenue cepbl 1 €€ coelMHEHUH B nipupoze. [lpumenenue
Cephl U €€ COeTUHEHUI BOBITY M B MMPOMBIIIIIEHHOCTU. XuMuueckoe 3azpsazHeHue okpyicaroujeli cpeovl
COCOUHeHUAMU cepbl  (KUCTOMHbIE O00HCOU, 3acps3HeHUe 6030YXa U B000EMO08), CHOCOObI €20
npeoomepauetusl.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB a30Ta M
bocdopa, xapakTepHbIe CTETICHH OKHCICHHUS.

A30T, pacnipocTpaHeHHE B IPUPO/JIE, PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
MeTaJlJlaMi M HEeMeTa/llaMU - KHCIOPOJAOM U BoJ0opoaoM).KpyroBopor azora B mpupoje. AMMHAK:
(bu3MYecKre U XUMUYECKHE CBOMCTBA (OKMCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOPA), NOIyYeHUe
u nupumeHenue. Colu aMMOHHMS: COCTaB, (PU3NYECKME M XUMHUYECKHE CBOWCTBa (pa3loKeHue,
B3aUMOJICHICTBHECO IIeIoYamMu), MpuMeHeHne. KadecTBeHHas peakiyus Ha WOHBI aMMOHHUS. A30THast
KHCJIO0Ta, €€ pU3nYeckue U XMMUYeCKue CBoicTBa (00mue u creruduueckue), noayyenue. Hurpatol
(paznoxxkenue). Asorucras Kuciora. Vcmonb3oBaHHME HHUTPAaTOB M COJeM aMMOHMS B KayecTBE
MUHEpAIbHBIX YNOoOpeHul. Xumuueckoe sacpsaznenue
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OKpydicaroueli cpeodvbl COeOUHEHUAMU a30ma (KUCIOMHbIE 00MCOU, 3acps3HeHUe 6030yXd, NO4Ebl U
8000EM08).

®dochop, awromponuvie moougpuxayuu ¢ocgopa, puznyUecKkue W XUMHUYECKHE CBONCTBA
(B3aMMOAEHCTBHUE C METANIAMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOLL U CEPHOU KUCTOMAMU).
Oxcun docdopa (V), oprodochopHas kuciaora: GU3NIECKHE U XUMUUECKHE CBOWCTBA, NOJIVUeHUE.
Ilonamue o munepanvuvix yoobpenusax. Humpamul u pocghpamul. [lonamue 0 KOMIIEKCHBIX YOOOPEHUSIX.
OO6mas xapaktepucTuka 3JeMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB Yriepoja H
KpeMHUsl. BajleHTHOCTh M XapakTEpHBIE CTEICHU OKHUCICHHS AaTOMOB YIJepoda ¥ KPEMHHS.
PacmipocTpanenue yriepona B IpUpo/Jie, XapaKTepHbIE CTEIIEHH OKUCIICHHUS.

Yrnepon, auorponHble MoauduKanuu (rpadur, anmas), GU3HYECKUe U XUMHUECKUE CBOHCTBA
MIPOCTHIX BEIIECTB (B3aMMOJEUCTBUE C METAJUIaMH, HEMETAIJIAMU, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepnoui  kucromamu). Apcopobmusi. KpyroBopor yriepona B mnpupoae. Okcuuabl yriiepojaa, HuX
¢dbu3nuecKkue U XMMHYECKHE CBOICTBA, MOJTYYCHHE U MPUMEHEHHE, IEHCTBUE HAa OPraHHU3M 4YeJIOBeKa.
OKronoeuueckue npobaemol, cesizanuvie ¢ okcudom yeaepooa(lV),; eunomesa 2nobanvro2o nomenieHus
KaumMama, napruxossiii 3¢gexm. YronapbHas KuciaoTa U €€ colM, UX (U3MYECKHEe U XUMHUYECKUE
CBOWCTBa, nonyuenue u npumeHneHue. KadecTBeHHas peakius Ha KapOoHaT-HOHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO03sICTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTAX COCTaBa M CTPOEHHUS OPraHUYECKUX COEAUHEHUN
yriaepoaa (Ha mpuUMepe MeTaHa, STWUJIeHA, STaHOJa, YKCYCHOW KHUCIOTBL. Mx cocmae u Xxumuueckoe
cmpoenue. Knaccuguxayusa opeanuueckux éewjecms. IlonsTne o OMOIOTHYECKH BaXKHBIX BEUIECTBAX:
KUpax, OerKax, yriaeBoiax — U UX POJIM B KU3HU 4YeloBeKa. MamepuanbHoe eOUuHCmBE0 OpeanuyecKux
U HEeOP2AHUYECKUX COeOUHEHUII.

Kpewmuuii, ero ¢pusnueckne 1 XuMHUYECKHE CBOMCTBA (Ha MpUMepe B3aUMOJICHCTBHS C MeTaJlIaMU
Y HEMETAIUIaAMH ), nojyuenue u npuMmenenue. Coeounenusaxpemuus 6 npupoode. Obwue npedcmasieHus
06 okcuode kpemuusa(lV) u kpemnuesoti xuciome. Cunuxkamel, Quzuieckue u XumuyecKue ceolcmad,
noJaydenue u npumeHnerue 606imy, NPOMbLULIEHHOCMU (8 MEOUYUHCKOU, 2NeKMPOHHOU, CIPOUMENbHOU U
op.). Baoicnetiwue cmpoumenvrvlie Mamepuansvl: Kepamukd, Cmexkio, yemenm, 6emon, dicene300emon.
IIpobaemvbl 6e30nacHo20 UCNONL308AHUSL CIPOUMENLHBIX MAMEPUATLIO8 8 NOBCEOHEBHOU HCUSHU.

XVUMHUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3lloB HEOPTAHUYECKUX BEIECTB, CBOMCTB COJISTHON
KHCIIOTHI; TIPOBEJCHHE KAYECTBCHHBIX PEAKIMH Ha XJIOPHJ-MOHBI W HAOJIOJCHHWE TPH3HAKOB HX
MPOTEKAHHUS; OTBITHI, OTpaKaroIre HU3NUECKUe U XMMHUECKHE CBOMCTBA FAJIOT€HOB U UX COeIMHEHUN
(BO3MOYKHO MCIOJIb30BaHUE BUJICOMATEPHUAIIOB); 03HAKOMJIEHHE C 00pa3liaMH XJIOPUIO0B (TaJIOr€HUIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu cephl U € COeTMHEHUAMHU (BO3MOXKHO MCIIOJIb30BaHUEBUIEOMATEPHAIIOB);
HaOJI0ICHNE TIpoliecca OOYTIIMBaHMS caxapa IO JeCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
M3Y4YeHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI, MPOBEICHNE KAYECTBEHHON PEaKIIuu
Ha cynb(haT-noOH 1 HAOIIOIeHNE MTPU3HAKa e€ MPOTEKaH!s; 03HAKOMIICHHE C (PU3MYECKIMH CBOMCTBAMHU
a30Ta, pochopa u uX coeAMHEHUI (BO3MOXKHO HCIIOIH30BaHIE BUIEOMATEPHAIIOB), 00pa3IiaMH a30THBIX

12



1 hochopHBIX yrnoOpeHHil; moyyeHHE aMMHaKa U U3y4YeHHE €ro CBOMCTB; MPOBECHNE KaUYeCTBEHHBIX
peaknuii Ha HOH aMMOHHS U (ochaT-uoH U U3yYCHHE NMPU3HAKOB MX NMPOTEKAHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MebI0 (BO3MOXXHO HCIIOJIb30BaHHUE BUECOMATEPHAIIOB);
M3yuyeHHE MOJENeH KPUCTALUIMYECKUX PEemIETOK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOIECCOM
a7icopOLMU pacTBOPEHHBIXBEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOras3a; MoJy4yeHUue
YIJIEKHUCIIOTO Ta3a M M3YYEHUE €ro CBOMCTB; IPOBEIEHHE KAUYECTBEHHBIX PEaKIMi Ha KapOOHAT- U
CHWJIMKAT-WUOHBl U M3yYEHUE MPU3HAKOB MX MPOTEKaHUsS; 03HAKOMJICHHE C MPOIYKIMEH CUIUKATHOM
IIPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad N0 Teme «BaxHeilline HeMeTalbl U UX
COETUHEHUS.

MeTa/uIbl M MX COEUHEHUS

OO61mas xapaKTepuCcTUKa XMMHUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX MOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux snemeHToB JI. . MenzeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJuIoB. MeTalmmyeckas CBA3b U METANINYECKAs. KPUCTAIIMYECKasl peIETKA. DIIEKTPOXUMUYECKUN
psaa HampspDKeHUH MeTayioB. DU3MYecKHMe W XMMUYECKHME CBOWCTBA METAJIOB (B3aUMOJAEHUCTBUE C
KHCIIOPOJIOM, BOJIOM, kucioTamu). Obwue cnocodwl noaydenus memannos. Ilowamue o koppo3uu
Memannos, OCHO8Hble CnOCoObl 3auumsl ux om kopposuu. Cniaevl (cmanv, 4yeyH, OOPAIOMUHUL
OpoH3a) u ux npumeneHue 8 Oblmy U NPOMbIULLEHHOCTIU.

[Ilenounble MeTamibl: nojioxkeHue B [lepuoanyueckoil cucteMe XMMHYECKUX AnnemeHToB Jl. M.
MenneneeBa; crpoenne atomoB. HaxoxnaeHnue B npupoje. Puznyeckuen XMMUYECKHE CBOICTBa (Ha
npuMepe HaTpus u Kaus). OKCUIbI U TUAPOKCUIBI HATPUSU Kanus. [[pruMeHeHune menoYHbIX MEeTauioB
U UX COCMHECHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuii U KajlbLMii: nosnoxkeHue B llepuoamueckoit cucreme
XUMH4YECKUX 3eMeHTOB J1. . MeneneeBa; CTpoOeHUE UX aTOMOB; HAX0XKAEHUEB Npupoe. Puzndeckue
Y XMMHYECKHE CBOMCTBA MarHusl M Kajiblus. BaxHeine coequHeHUs Kanblus (OKCHA, THAPOKCHUI,
conn). JKécmxocmv 600bl U cHOCOObI €€YCMPaHeHUsl.

Amomunuii: nonoxenue B Ilepuogmueckoil cucreme XxuMuueckux anemeHtoB . U.
MeHeneeBa; CTpOCHHME aTOMa; HaXOXACHUE B mpupoje. PuU3NUecKMe M XMMHYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A ATFOMUHHUSL.

Keneso: mnonoxenne B Ilepmomumueckoil  cucreme  XuUMH4Yeckux  aieMeHtoB J[. .
MeHeneeBa; CTpoeHHE aTOMa; HaXOXKJAeHUE B npupoae. Pusndeckue 1 XuMUYECKHUE CBOMCTBA jKelle3a
(B3auMozielicTBUE C METaJUIaMM, KUCIOTaMu U cossiMu). Okcuabl, ruapokcuabl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U noYYeHUe.

XUMHYECKUHN IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMi METaJNIOB U CIJIaBOB, UX(DU3NUECKUMU
CBOMCTBAMM;,  U3YyYE€HHE  pE3YyIbTaTOB  KOPPO3HH  METAIJIOB  (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEN B3aMMOJECHCTBHS OKCHJA KallblMs MHATPUs C BOAOH (BO3MOXKHO
HCIOJIb30BaHNE BUCOMATEPUATIOB); UCCIIEIOBAaHNE CBOMCTBKECTKOM BOJIBI; TIPOIIEcca TOPEHHUS JKeTe3a
B KHCIIOpO/ie (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha MOHBI (MarHus, Kanublus, amoMmuHus, uHKa, sxenesa(ll) wm sxemesa(Ill), memu(Il));
HabIoieHne 1
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ONMCaHHE IIPOLECCOB OKpAIIMBAaHMUS IJJAMEHM HOHAMM HATpus, Kalusig U KaJbLus (BO3MOXKHO
WCIOJIb30BAaHUE BHUCOMATEPHATIOB); HCCIEI0BaHNE aM(OTEPHBIX CBOWCTB TMAPOKCHIA ATIOMHHUS H
TMJIPOKCUA LIMHKA; pPELIEHUE 3KCIIEPUMEHTAIbHBIX 33/Ja4 10 TeMme «BaxHeiiine MeTamibl U UX
COETUHEHUS.

Xumus u okpysycaowan cpeoa

Hoesvie mamepuanvl u mexunonozuu. Bewjecmea u mamepuanvl 8 NOBCEOHEBHOU MHCUSHU UeN08eKd.
Xumus u 300posve. besonachnoe ucnonv3osanue gewjecms u Xumuueckux peaxyuii 6 owvimy. Ilepsas
noMOWL ~ npu  Xumudeckux — odxcozaxu ompasneHusx. OCHO8bl IKONOSUUECKOU SPAMOMHOCHU.
Xumuueckoe 3aeps3Henue okpyxcaroujeli cpedvl (npedeibHas 00NYCmumMas KOHYeHmpayus euecmes —
IJ[K). Ponbxumuu 8 peuieHuu 9K0a102UYeCKUX npooiem.

Ilpupoounsie ucmounuku yeneo0opooos (yeoivb, NpupoOHblll 2a3, Hepmb), NPOOYKMbL UX
nepepabomxu, ux pojib 8 ObImy U NPOMbILULIEHHOCTIU.

Xumuueckuil sxcnepumenm: usydexue 00paA3y08 Mamepuanos (Cmekio, CHIA8bI Memailos,
noauMepHvle MAmepuanbl).

Me:xknpeameTHble CBS3H

Peanuzanus MexnpeIMeTHbIX CBA3EH NpU U3yYEeHUH XMMUHU B 9 Kilacce OCyIECTBIISIETCS Yepes
HCIOJIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYUHBIX OHATHUH, TAaKU MTOHITUH, SABIISIOIIMXCS CUCTEMHBIMU
JUIS. OT/I€TbHBIX MPEIMETOB €CTECTBEHHO- HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE MOHATHS: HaydyHbId (akT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIM3,
CHHTE3, Kiaccu(UKanus, IepUOJUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIHPOBAHNE, H3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIA 3P PEKT, TEXHOJIOTUS, MaTepUAIIbI.

®usuka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MWOH, HYKIWJI, H30TOIbI,
PasMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsill, POBOJHUKH, MOITYIPOBOAHUKH, TUIIEKTPUKH,
(OTORJIEMEHT, BELLIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, a3, pacTBOP, PACTBOPUMOCTH,
KpUCTaJUIMYecKass pelérka, CIUIaBbl, (PU3NYECKHE BEJIMYMHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, nwixaHue, Ouochepa, 3KOCUCTEMa, MHUHEpaJbHbIE YA0OpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HbIEC HCKONIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIpuMepHbIe TeMbI IPAKTHYECKUX PadoT:

1. Jla6opatopnoe o0opyoBaHue u npuemsl  oOpameHus ¢ HuM. [IpaBumia
6e30macHoil paboThl B XMMUYECKOM TabOpaTopuH.

2. OunCTKa 3aTPA3HEHHON TOBAPEHHOMN COJIH.

3. Ipu3HaKK MPOTEKAHUS XMMUYECKUX PEAKIIUIA.
4. Tlonmy4eHue KUCIOPOIA M H3YIEHHUE ETO CBOWCTB.
5. IMonydyeHne BOAOPOA U U3YIEHUE ETO CBOKCTB.
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6. IpuroroBieHHe PacTBOPOB C ONMpEETIEHHOM MaccOBOM JI0Nel PacTBOPEHHOIOBELIECTRA.

7. Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMEC «OcHOBHBIE KJIaCChbI
HCOPraHN4YCCKUX COCHHH@HHﬁ)).

8. Peakuuu HOHHOro OOMeEHa.

9. KauecTBeHHbIE Peakluy HA HOHBI B PACTBOPE.

10. IMonyyenue aMMuaKka 1 U3y4eHHE ErO CBOICTB.

11. IMonyyenue yriexucaoro raza u U3y4eHUe €ro CBONUCTB.

12. Pemenne skcrnepumeHTanbHbIX 3agad no Teme «Hemertamnsl IV — VI rpynn uux
COCIMHEHUI.
13. Pewenue skcrepuMeHTaIbHBIX 33124 10 TeMe «MeTasllbl U UX COEIHHEHHUS.

[Tpu npoBeieHNH MPAKTUYECKON pabOTHI KaXIbIN €€ ATall BeIoiHsAeTcs o0ydaromumucs ¢ 3[1P
BMECTE C YUUTEJIEM U 1] €ro pyKoBoAcTBOM. Ha mocke 00s3aTeNbHO BBIBEIIUBAIOTCS IPABHIIA TEXHUKHU
0€30MaCHOCTH, COOTBETCTBYIOUIME JAAHHOMY BHIYy PaOOTHI, JaeTcs MpaBHIbHAs 3amuch (GopMyn H
yKa3bIBaeTCsl I1eNb NpoBefeHHus padoTel. [lpu HEOOXOAMMOCTH MJaeTcs BHU3YaJIbHBIM aITOPUTM
BBITIOJIHEHUS 3a/IaHHsI. JTO CHOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHCS BBIMIOJHSAEMBIX JEHCTBUU U
MOJIYYEHHOTO pe3ynbTara.

HpI/IMeprIe KOHTPOJIbHO-U3MEPUTEJIBHBIC MAaTEPUAJIBI 110 XUMHUHA

JUis opraHu3anuu INPOBEPKH, ydeTa M KOHTPOJSA 3HAHMM OOydaromMXcs IO HpeaMeTy
MPEIYCMOTPEHBI KOHTPOJbHBIE pabOTHI, CAMOCTOATENbHBIE PA0OTHI, 3a4€Thl, MPAKTUYECKUE PaOOTHI,
tectupoBanue. OZHUM U3 METOJOB KOHTPOJIS pe3yibTaToB oOyueHus odydarommxcs ¢ 3I1P sBisercs
METOJ IIOJMBAapUAaTUBHOIO DKCIIPECC- TECTHUPOBAHHUS C KOHCTPYHPYEMBIMM OTBeTamMHu. Ero
OTJINYUTEIBHBIMU YEPTAMHU SABIIIOTCS ONEPATUBHOCTD, BBICOKAs CTEIEHb MHIWBUAYAIU3alUHA 3HAHUM,
CPaBHUTEIBHO MaJjbl€ 3aTPAaThl BPEMEHU U TPYJa Ha IPOBEPKY OTBETOB 00YUAIOIIHXCSI.

Jnsa obyuaromuxcst ¢ 3I1P Bo3MokHO M3MeHeHue (HOPMYIUPOBKM 3alaHUI Ha
«TIOILIATOBYIO», ajanTalys MpeasaraeMoro o0yd4aromemMycsi TECTOBOIO (KOHTPOJIBHO- OLIEHOYHOTIO)
MaTepuasa: MCHOJb30BAHUE YCTHBIX W NMHCbMEHHBIX MHCTPYKIHUI, YINPOIIEHUE UIMHHBIX CIIOKHBIX
(opMyIMPOBOK MHCTPYKIUH, pellIeHHe C ONOPON Ha aJropuT™, 0Opasell, UCII0JIb30BaHHE CIIPABOYHOM
nH(pOpMaLIHH.

KoHnTpoJibHbIe padoThl 10 TeMaM

B paboueii mporpamme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Konmponvnas paboma  Ne 1. TlepBoHauyanbHBIC XUMUYECKHE MOHSITHSL.
XuMHU4YeCKUe dNEMEHThl. XUMHUECKHUe (OPMYIIbI U YpaBHEHUSI.

Koumponvnas paboma Ne 2. Tlepuonudeckasi cucreMa XUMHUYECKUX 31MeMeHTOB/]. .
MenaeneeBa. CTpoeHne aToma.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. 'openune. Bomopon. Kucnotsr.

Conu.
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Koumponvnas paboma Ne 5. O600111eHre CBEICHUN O BaKHEUIITNX KJIAaCCAaXHEOPTAaHMYECKUX
COCTUHEHUH.

Koumponvnas paboma Ne 6. I1eKTpOIUTAYECKAS TACCOIUAITHS.
Koumponvnas paboma Ne 7. Hemerasibl.

Koumponvnas paboma Ne 8. Metanibl.
Koumponvnasa paboma Ne 9. Utorosas paboTa 3a Kypc HEOPraHUYECKOH XUMHH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEGHOI'O ITIPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B nenom pesyabratel ocBoenus oOyudatrouumucsa c¢ 3IIP ydeGHoro mpemmera
«XUMHS» JOJDKHBI COBMAAATh C Pe3ysbTaTaMU MPHUMEPHOH pabodell MporpaMMBIOCHOBHOTO OOIIETO
obpa3oBanus. Hanbomnee 3HaYMMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIIYA K o6yqu1/Ho n ueneHaHpaBneHHoﬁ IMO3HABaTCIILHOM ACATCIIBHOCTU, YCTAaHOBKA Ha
OCMBICJICHHUEC JIMYHOI'O OIIbITA, HaGJIIOI[GHI/Iﬁ 3a XUMHUYCCKUMU

HKCIEPUMEHTAMU;

OpHUEHTAlUs] Ha IPaBUJIa MHIMBHUYaJIbHOIO M KOJUIEKTUBHOIO O€30M1aCHOI0 IOBEJNEHMS IpU
B3aMMOJICHCTBUM C XUMHUUYECKUMHU BELIECTBAMU U COETUHEHUSIMU;

IpaKTUYeCKoe M3ydeHHue mnpodeccuil M TpyAa pa3IM4YHOTO poja, B TOM 4YMCIE HAa OCHOBE
MIPUMEHEHUS U3y4aeMOro IPEeIMETHOTO 3HaHUsl (HallpuMep, JIJA0OpaHT XUMUYECKOTO aHAIIN3a);

YBa)XKCHHE K TPYAY U pe3yJIbTaTaM TPYLOBOH IEATEIbHOCTH;

TFOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JAJbHEHIIEW WHIMBUIYAJIBHOW TPAaeKTOPUU
00pa3oBaHMsl Ha OCHOBE OPHEHTUPOBKU B MHUpe Ipodeccuil U NpoecCHOHAIbHBIX NPEANOYTEHHH,
YBaKUTEJIBHOTO OTHOLIEHUS K TPYLY;

OCO3HAHME CBOETO MOBEJCHMS C TOYKU 3PEHUS ONTACHOCTH UM 0€30MaCHOCTH JUIsl ce0s MU JUTs
OKPYKAIOIINX;

OCHOBBI ~ DKOJIOTMYECKOM  KYJIBTYpbl, = COOTBETCTBYIOLIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOI0 MBIIIJICHUS], TPUOOPETEHUE OIbITa SKOJOTUYECKH OPUEHTHUPOBAHHOW MPAKTHUECKOM
JEATEIbHOCTH B )KU3HEHHBIX CUTYyalUsX;

OCO3HAHME TIOCIIEJCTBUI M HENpUATUE BPEAHBIX MPUBbIUEK (YHOTPEOJIEHHUS aJIKOTroJs,
HapKOTHKOB, KypeHUs) U MHBIX (hopM Bpesa Ui (PU3NYECKOTO U MICUXUYECKOTO 37J0POBbS;

MPUHSTHE PELICHUH B )KU3HEHHON CUTYalluy Ha OCHOBE MIEPEHOCA MOJIYyYEHHBIX B X0/€ O0yUeHUs
3HAHUU B aKTyaJIbHYIO CUTYallUI0, BOCIIOJIHATH Ae(UIUT HHPOpMAIUY;

TOTOBHOCTb OTOMpaTh U KCIIOJIb30BATh HYKHYIO MH(OPMAIIMIO B COOTBETCTBUU C KOHTEKCTOM
KU3HECHHOU CUTYyalUU.

METANIPEJMETHBIE PE3YJIBTATHI

08J1a0euueynueepcaﬂbubmu ylleﬁl-lblMll HO3HABAMEIbHBIMU OCUCIMEUAMU.

BBIABJIATH HPUYHUHBI U CIICACTBUA ITPOCTHIX XUMHUUYCCKUX HBHGHHﬁ;

OCYIIECTBIISITh CPAaBHEHUE, KIACCH(PUKAIINI0O XUMUYECKUX BEIIECTB MO 3aIaHHBIMOCHOBAHUSIM H
KpUTCPUAM IJI1 YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTUUECKOE CYKJICHUE MOCIE MPEIBAPUTEIHHOTO aHAIN3a, BKIIOYAIOIIIEEe
YCTAHOBJICHHUEC IPUYHNHHO-CJICICTBCHHBIX CBSI3€I>1;

BBISBIISITH  ACPUIMTHI  HHPOPMAIIUH, JAHHBIX,  HEOOXOIMMBIX JUISL  peleHust
MMOCTaBJICHHOM 3aJ1a4M;
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npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUIA B APYroi (TabnuIly B TEKCT U
1p.);

CO3/1aBaTh, IPUMEHATh U MPe0oOPa30BBIBATH 3HAKH U CUMBOIIBI, MOJICITH U CXEMBI
IUTSL peUICHUs] YIeOHBIX U MO3HABATEIBHBIX 33/1a4 C MOMOIIBIO TIeIarora;

C TOMOIIBI0 TIeIarora IMPOBOJWTh XHUMHUYECKHI OIBIT, HECIOXXHBIH 3KCIIEPUMEHT, IS
yYCTaHOBJICHHsI 0COOEHHOCTEH 00BEKTa M3YUCHHUs, MPHUUMHHO-CIICJACTBCHHBIX CBSI3€HU 3aBUCHUMOCTEH
00BEKTOB MEXIy COOOI;

C TMOMONIbIO TEJarora WM CaMOCTOSTENIBHO (OpMYIHpoBaTh OOOOIICHUS W BBIBOJABI IO
pe3ylibTaTaM MPOBEJACHHOTO HAOIIOICHUS, OIIBITA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUYECKUX MTPOIECCOB M UX MOCIIEICTBUS;

UCKaTh WM OTOMpaTh MH(OPMAIMIO WM JAAHHBIC U3 MCTOYHHKOB C YYETOM MPEITIOKEHHOM
yueOHOH 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHHIMU 0CUCHBUAMU:

OpPraHU30BBIBATh YU€OHOE B3aUMOJICHCTBUE B IpyIIre (OnpeaAensTh o0lue ey, pacipeaensiTh
poJIu, 10TOBapUBaThCs IPYT C APYTOM H T. 1.).

C IOMOIIBIO MENarora Wil CaMOCTOSTEIbHO COCTaBISATh YCTHBIE M NUCHMEHHBIE TEKCTHI C
HCII0JIb30BAaHNEM MILTIOCTPATUBHBIX MATEPHAIIOB JJIsl BBICTYIUICHHUS [1€pENayAUTOPUEH;

OpPraHH30BBIBATH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO NEATEIbHOCTh C YYHTEIEM U
CBEpPCTHHUKAMM; pabdOTaTh WHIMBUAYAIbHO W B TPYIIE: HAaXOJUTh OOIIEe pEUIeHHE U pa3peniarhb
KOH(DIMKTHI HA OCHOBE COTJIACOBAHMSI TIO3UIIUI U yueTa HHTEPEeCOB; GOpMYyIUPOBATH, APTYMEHTUPOBATh
1 OTCTauBaTh CBOE MHEHHUE;

OIICHMBATh Ka4yecTBO CBOEr0 BKJIaJa B OOIUH MPOAYKT, NPUHHUMATH U Pa3leisTh
OTBETCTBEHHOCTb U IIPOSBIATH TOTOBHOCTb K IIPEIOCTABIICHUIO OTUETA [1€PEJ] IPYNIION.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHBIMU OCUCMEUAMU:

oOHapykuBaTb U (OpPMYyIUpPOBaTh Y4eOHYIO HpobOiIeMy, ONpeAensaTh ILeldb Y4eOHOMH
NeSITeNIbHOCTH;

BIAJIETh OCHOBAaMHU CAMOKOHTPOJIS,, CAMOOLEHKH, NPUHATUS PEUICHWM U OCYILECTBICHUS
OCO3HAaHHOTO BbIOOpa B y4eOHOH M ITO3HABATENIbHOM /1€ TEIbHOCTH;

COOTHOCHUTBH CBOM JIEUCTBUS C IUIAHUPYEMBIMH PE€3YJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH
NEeSTeIbBHOCTH B TIPOLECCE JTOCTHKEHHUSl pe3yibTaTa, OINpeneisTh CHOCOObl AEWCTBUA B paMKax
NIPE/UIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBaTb CBOM JIEMCTBUS B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYallUEH;

JlaBaThb AJCKBAaTHYIO OLICHKY CHUTyalluM W IIpeajaraTb IIJJaH €€ W3MEHEHHUs; IpeIBHJIETh

TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELICHUN y4eOHOM
3ajauuy;

NOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbli pe3yibTaT IesTebHOCTH,
OTIpeIeNIATh MO3UTHUBHbIE U3MEHEHUS U HalpaBlieHUs, TpeOyrole faibHeiel paboThl;

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO.
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INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHMIO O00s3aTEIBHOIO  COZIEp KaHus,
YCTAHOBJICHHOTO JaHHOW MpUMepHOU paboueil mporpaMMoil, BBIICISAIOT: HAyYHbIC 3HAHUS, YMEHHUS H
crnocoObl JeiicTBui, cneunduyeckue Juisi ydeOHOro mpeaMera
«XUMHUSY, BUBI JEATEILHOCTH I10 MOJy4E€HHIO HOBOI'O 3HaHUS, €r0 MHTEPIPETALNHU, IPeoOpa30BaHUIO
Y TIPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX H HOBBIX CUTYAIIHIX:

® [pe/CTaBIIEHHE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBICHUN MPUPOJbI, MOHUMaHHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XHWMHYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIe KyJIbTYphl U MPAKTHUECKON AESITeNbHOCTH YelIOBEKa B
YCJIOBHSIX COBPEMEHHOTO OOIIECTBA; MOHMMAaHUE MECTaXUMHUU CPEIU JIPYTHX ECTECTBEHHBIX
HayK;

® BIAJCHHE OCHOBAMH MOHSITHUMHOIO anmapara i CMMBOJIUYECKOTO S3bIKa XUMUH JIJIICOCTABICHUS
dbopMyn HEOpPraHMYECKNX BEIIECTB, YPABHEHHM XMMHUYECKUX PEaKIuil (C OMOpoi Ha alrOPUTM
y4eOHBIX JICHCTBWIf); BIaJeHHE OCHOBaMH XuMmu4yeckod HomeHkiaaTypsl (IUPAC wu
TPUBUAIBHON) U YMEHHE HCIOJIb30BaTh €€ UId pelleHHs] y4yeOHO-TIO3HaBaTeNbHBIX 3a7ad C
MOMOIIBIO YUUTENS; YMEHHE HCIIOJIB30BaTh MOJCIH ISl OOBSCHEHUS CTPOCHHS aTOMOB U
MOJIEKYI [10 aJITOPUTMY C OMOPOil Ha OMpeIeNIeHNUs;

® [IPEJCTABJICHUE O CHUCTEME XMMHYECKHUX 3HAHUW U YMEHUE C MOMOUIBIO YUUTENS MPUMEHATH

CUCTEMY XUMHUYECKMX 3HAHUW Ui YCTAHOBJIEHHUS B3aUMOCBS3€d MEXAY H3YyYECHHBIM

MaTepUajIoM U TPHU TOJYYCHUHM HOBBIX 3HAHUH, a TAKXKE B IMPOIECCE BHITIOTHEHHS YYeOHBIX

3aJJaHul ¥ TIpU paboTe C ICTOYHUKAMU XUMUYECKON HH(OPMALIUU, KOTOpasi BKIIOYAET:

BOKHENIIME XUMUYECKUE MTOHATHS: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, BEUIECTBO, TPOCTOE
U CII0’KHOE BELIECTBO, OJHOPOIHASA U HEOJHOPOIHASI CMECh, OTHOCUTEIIBHBIE aTOMHAs U MOJIEKYJISIpPHAs
MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBaHHE,
colib (cpemHsisi), XMMHYECKash PEaKIHs, PEAKIMU COCAMHEHUs, PEaKIHUH Pa3JI0KEHUs, pEeaKIuu
3aMeIIeHHs, peakiuu oOMeHa, TEeIUIoBOM 3¢ (eKT peakuuu, 5K30- U SHAOTEPMHUECKHUE PEaKIIHH,
pacTBOp, MaccoBas M08 XUMHUYECKOTO JJIEMEHTa B COEAMHEHHHM, MAaccoBas JOJISI M MPOLEHTHAas
KOHIIEHTpAIlMs BEIEeCTBA B PacTBOPE, AP0 aToMa, dMEKTPUUYECKHI CION aToma, aToMHasi OpOUTalb,
paadyc artoma, BaJEHTHOCTb, CTEIEHb OKHUCJIEHUS, XMMUYECKasl CBSA3b, SJIEKTPOOTPUILIATEIBHOCTD,
MOJISIPHAsl U HENOJISIPHAsI KOBAJICHTHAs CBSI3b, HOHHAS CBSA3b, METAJUIMYECKAS CBSI3b, KPUCTAJUINYECKAS
perieTka (aToMHasi, HOHHAs, METAJTHYECKasi, MOJICKYJISIpHAsI), MOH, KATUOH, aHUOH, JIEKTPOJIUT U HE
ANEKTPOJIUT, DIIEKTPOIUTHYECKAsT JUCCOLMALIMSA, PEaKIMH HMOHHOTO OOMEHa, OKHUCIUTEIhHO-
BOCCTAaHOBUTEJIBHBIE PEAKIMHU, OKHCIHUTEIb M BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE,
ANEKTPOIIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpPATUMBIE PEaKIHH, CKOPOCTh XMMHYECKON
peakIuy, KaTaau3aTop, npeaeabHo gomyctuMas kormneHTpamus (I11K), kopposus metamios, cruiaBsr,

OCHOBOIIOJIArarollie 3aKOHbl XMMHH: 3aKOH COXpaHeHus Maccsl, [lepuonnuecknii 3akon 1. U.
MeneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;

TEOPUU XMMHUU: aTOMHO-MOJIEKYJIIPHASI TEOPUS, TEOPHUS IIEKTPOJIUTUUECKON JUCCOLMALNM, a
TaK)K€ MPEJCTABICHUS O HAyYHBIX METOJAaX MO3HAHMS, B TOM YHCIIE
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AKCTIICPUMEHTAIBHBIX U TEOPETHYECKUX METOJaX MCCICIOBAHUS BEIIECTB U M3YYCHHS XUMHYECKHX
peaKIuii;

MPEJICTAaBICHUE O MNEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB (paguyc
aToOMa, 3JIEKTPOOTPULIATEIBHOCTD), IPOCTHIX U CI0KHBIX BELIECTB OT MOJIOKEHUS FIEMEHTOB B
[lepuoanueckoit cucreme (B MallbIX MEpUOAAX M TJIABHBIX MOJATPYIIAX) U AJIEKTPOHHOTO
CTPOEHHS aTOMa; YMEHHE OOBSICHSTH CBSI3b MTOJIOKEHMSI 311eMeHTa B Ilepnoanueckoil cucreme ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsil
a1pa, o0I11ee YUCIIO IEKTPOHOB), PACIPENEICHUEM MIEKTPOHOB 10 SHEPIETUYECKUM YPOBHAM
aTOMOB IEPBBIX TPEX NEPUOIOB, KalUs U KaJbIUs; KIaCCU(PUIUPOBATH XUMUUYECKHIE DJIEMEHTHI
C OTOPOH Ha onpeeneHus (PU3MIecKoro cMpIcia HU(POBBIX TaHHBIX TEPUOIMUECKON TAOIHIIBL;

yYMEHHE KIacCU(PUIMPOBATh XUMUYECKUE JIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA HXUMHUYECKHE
peakuMu ¢ ONOPOWM HA CXEMBI; ONPEAENATh BAICHTHOCTh M CTENEHb OKHUCICHHS XUMUYECKUX
3JIEMEHTOB, BUJ XUMUYECKOM CBA3U U TUI KPUCTAJUIMUECKOU CTPYKTYPBI B COETMHEHUSX, 3apsij
MOHA, XapakTep Cpelbl B BOIHBIX PAacTBOpax BEIIECTB (KHCIIOT, OCHOBAHUM), OKUCIUTENb U
BOCCTaHOBUTEJIBIIO AITOPUTMY YUEOHBIX IEHCTBUM;

YMEHHE XapaKTePU30BaTh C OMOPOW Ha CXeMy (PU3NYECKHE U XUMUYCCKUE CBOWMCTBA MPOCTHIX
BellecTB (KUCIOPO/I, 030H, BOAOPO/, rpaduT, anmas, KpeMHUM,a30T, hocdop, cepa, XI0p, HATPHIA,
KaJIU, MarHui, KaJIblUW, aTFOMUHUHN, JKEJI€30)U CIOXKHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBOpoB (BOJIa, aMMHUaK, XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUIBI U THUIPOKCU Bl METAILIOB | -
[IA rpymmn, amomunus, Meau (1), uunka, xenesa (11 u 11I), okcunst yraepoaa (I1 u 1V), kpemuus
(IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepnas, a3oTucrasi, a3oTHas,
docdopHas, yroiapHas, KPEMHHEBasi KUCJIOTa M UX COJIM); ONMHUCHIBATH C ONMOPOW HA IUIAH U
KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3MPOBaTh M XapaKTEepHU30BaThb CBOWCTBA BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa M CTPOCHHUSI TIOCIIE MIPEABAPUTEIIHLHOTO aHAIM3a MO PYKOBOJICTBOM
nejgarora, IpUMEHEHUE BEIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXHOCTb IPOTEKaHUS
XUMUYECKUX TPEBpAICHUNH B PA3IUYHBIX YCIOBUAX, BIUSHHE BEHIECTB U XHUMHUYECKHX
MIPOLIECCOB HAa OPraHU3M UYE€JIOBEKA U OKPY’KAIOIIYIO PUPOJIHYIO CPENY;

YMEHHME COCTaBJIATh MO 00paslly, CXeMe, aJrOpUTMY Y4EOHBIX JIEHCTBUN MOJIEKYJISIPHBIE U
WOHHBIE YpaBHEHHs peakuuil (B TOM 4YHCIe peaKUuid HOHHOro OOMEHa M OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIX PEAKIINi), WITIOCTPUPYIOLIUX XUMHUYECKHE CBOMCTBA U3YYEHHBIX KJIaCCOB
/ TPy HEOPraHWYECKHX BEILECTB, a TAKXKE MOATBEPXKIAIOIIUX TCHETHYECKYIO B3aUMOCBS3b
MEX1y HUMU;

YMEHUE BBIUUCISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0  XUMHYECKOTO DJIEMEHTa B COEJUHEHWU, MACCOBYIO [IOJII0 BEIIECTBA B PacTBOPE,
KOJIMUECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢ OMopoil Ha obmme (GopMysbl; yMeHUe
MPOBOJIUTH PACUYETHI 110 YPABHEHUSM XUMHUUECKUX PEAKIIMN U HAXOJIUTh KOJIMYECTBO BEIECTBA,
00BbEeM M Maccy peareHTOB WJIM MPOJIYKTOB PEAKIIMHU C OMOPOH Ha o0paszell, alrTOPUTM yueOHBIX
JEeUCTBUIA;
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® BIIaJIEHUE OCHOBHBIMU METOJJaMU HAYYHOI'O MTO3HAHUS (Ha0II0ieHne, U3MEPEHNE, SKCTIEPUMEHT,
MOJICJIMPOBAHUE) TPU HM3YUYEHUU BEUIECTB U XUMHUYECKUX SIBICHHUIIC OMOPON HAa alIrOpUTM
yueOHBIX NEUCTBUN; yMeHUE CPOpMYIUPOBATH NMPOOJIEMY U MPEIIOKHUTh MyTH €€ PEIIeHUs ¢
MOMOIMIBI0 TeJarora; 3HaHWE OCHOB 0e30MacHOW paboThl C XWMHUYECKUMH BEIECTBAMH,
XUMHUYECKON ToCyn0i 1 1ab0paTopHBIM 000PYIOBaHUEM;

® HaIWYKhe MPAKTHYCCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS CICAYIOMUX XHMHUCCKUX
9KCIIEPUMEHTOB 10T PYKOBOJACTBOM YUHUTENS ¢ 00CYKJIEHHEM TUTaHapaOOThI UJIM COCTABJICHUEM
TaOJIALIBL:

HN3YUCHUEC U OITMCAHUE (bHSI/I‘ICCKI/IX CBOMCTB BC€HICCTB,

O3HAKOMJICHUE C (PU3NUECKUMHU i XUMUYECKUMU SIBICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHUYECKUX PEaKIINA; U3ydeHne
CIIOCO0O0B pa3JiesieHHs CMeceii;

HOJTy4eHHE KUCIOPO/ia U NU3yUCHUE €r0 CBOMCTB;

HOJTy4eHHE BOAOPO/Ia U H3yYEeHHUE €ro CBOWCTB;

HOJyYeHHE YTIIEKHCIIOT0 ra3a u H3y4eHHe ero CBONCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE €O CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIell PaCTBOPEHHOTOBEIIECTBRA,
UCCIEOBAaHHE M OIHMCAaHHE  CBOWCTB  HEOPraHHMYECKHX BEIECTB  PA3INYHBIX

KJIACCOB;

NPUMEHEHHUE WHIUKATOPOB (JlakMyca, MeTUIIopaHka U ¢eHoadTanenHa) AsonpeaeeHus

XapakTepa cpelibl B pacTBOpaxX KUCIIOT M IIEI0ueii;

HU3YUCHUC B3aUMOICUCTBUS KHCJIOT C MCTaJlllaMH, OKCHJaMH MCTaJJIOB,

PACTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJISIMH,

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITCCHCHUC OAHOTO METaJllIa APYIr'UM M3 paCTBOpPa COJIH,
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB THUAPOKCUIAOB AJIIOMUHHA U ITUHKA,

peaiceHuc IKCIICPUMCHTAJIbHBIX 3aaad Io TEMC «OcHOBHBIC KJ1aCChI
HEOPTraHNYCCKUX COCHHHGHHﬁ));

PEIICHUE OKCIICPUMCHTAJIBHBIX 3aaa4 Io TEMEC <<3J'I€KTpOJ'II/ITI/I‘-IeCKa$I
AUCCOIM AU,

PEIICHUE JSKCICPUMCHTAJIBHBIX 3aJad IO TEMC «Baxneine HEMETaIUIbl U HNXCOCANHCHUA,
pCemICHUC SKCIICPUMCHTAJIBHBIX 3aJla4 110 TEMC «Baxueiimue MeTanasl U HUXCOCAUHCHUAI),
XUMHYCCKUEC SKCIICPUMCHTEI, WJUTFOCTPUPYIOIIHUE MTPHU3HAKU ITPOTCKAHUA peaKHHﬁHOHHOFO

oOMmeHa;

KaueCTBEHHbIE PEaKIIMM Ha MPUCYTCTBYIOLINE B BOJHBIX PacTBOPax MOHBI: XJIOPUI-, OpoMuU-,

wonun-, cyabdar-, docdar-, KapOOHAT-, CHIMKAT-AHHOHBI, THIPOKCHI-HOHBI, KATHOHBI aMMOHUSI,
MarHus, KaibI¥s, aTFOMHHNS, Kene3a (2+) mwkenesa (3+), menu (2+), nuHKa;

YMCHUC NNIPCACTABIIATE PC3YyJIbTATHI SKCIICPUMCHTA B (I)opMe BBIBOAOB, 10Ka3aTCIILCTB, Fpa(bI/IKOB

n Ta6J'II/IH 1 BBIABIIATH OMIITMPUICCKUE 3aKOHOMCPHOCTH,
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® RBiajgeHue MpaBuiIamMu Oe30macHOro OOpalleHHus C BELIECTBAaMH, HCIOIb3yeMbIMH B
MOBCEIHEBHON JKM3HH, a TaKXKE MPaBUJIAMHU TIOBEIEHUS B IEISIX COCPEKEHHUS 3I0POBbS U
OKpYKarolle MPUPOAHON Cpelbl; MOHMMaHHE BpeAa (OMACHOCTH) BO3JACUCTBUS Ha KHUBBIC
OpPTaHU3MBbI ONPE/ICIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIICHUS U MPEIOTBPAIICHHS HX
BPEIHOTO BO3/CICTBHS; NMOHMMAHUE 3HAYEHUS >KUPOB, OCJIKOB, YIJIEBOAOB JIs OpraHu3Ma
4eJI0BEKa;

® BIAJCHUE OCHOBAMU XHMHMYECKOM TPAMOTHOCTH, BKJIIOYAIOUIEHM yMEHUE IIPAaBUIBHO
UCIIOJIb30BaTh M3yYCHHBIE BEIIECTBA M MaTepHaibl (B TOM YHMCIE, MUHEPAJIbHBIC YIOOpEHMUS,
METaJUIbl U CIUIaBbI, IPOAYKTHI MEepepabOTKU MPUPOAHBIX HCTOYHUKOB YII€BOJOPOIOB (YIJis,
INPUPOHOTO ra3a, He(hTH) B OBITY,CETLCKOM XO3SIICTBE, Ha MPOU3BOJICTBE; YMEHHE MPUBOIAUTH
IIPUMEPBIIPABUIBHOTO UCIIOJIb30BaHUS U3YUYECHHBIX BELIECTB U MAaTEPUAJIOB;

® YMCHHMC YCTaHABJIMBAThL CBA3HW MCXKIY pCaJbHO HaGJIIO,[[aeMBIMI/I XUMHUYCCKUMU SABJIICHUAMU H
mpoucccaMu, IPOUCXOJAINIMMHU B MAKpPO- U MUKPOMUPEC, 00BACHATH IIPHUYHUHBI MHOFOO6paSI/IH
BCIICCTB, YMCHHC HWHTCTPHUPOBATH XUMHYCCKHUC 3HAHHA CO 3HAHWAMHU JOPYyrux y‘Ie6HI)IX
npeaAMCETOB C IIOMOIIBIO II€Aarora,

® npexcrtaBieHne o cdepax MpodhecCHOHATFHONW NESTETbHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JJOCTH)KCHUSX XMMHUYCCKOW HAYKH; HATUUHE
ombITa pabOThl C pa3IMYHBIMU MCTOYHUKAMHU HH(DOpPMAIMU 1O XUMHUHU (HAYyYHO-TIOMYJISpHAs
JUTEpaTypa, CIOBApH, CIIPABOYHHMKH, MHTEPHET-PECYpPChl) C ONOPOW Ha AIrOPUTM: YMCHHE
00BEKTUBHO OLICHUBATh I/IHq)OpMaHI/IIO 0 BCHICCTBAX, HUX IMNPCBPALICHUAX U MNPAKTHYCCKOM
HPUMCHCHHH.

TpeGoBanusi K MpeAMeTHBIM pPe3yJbTATAM OCBOCHUSI Yy4eOHOro mnpeaMerTa

«Xumus», pacnpenejeHHble M0 roamM o0y4eHust

PesynbTathl mo rogam GopMyITHPYIOTCS TI0 IPHHIIAITY 10OaBICHUS HOBBIX PE3yJIbTaTOB OT rojia
K TO/ly, YK€ Ha3BaHHbIE B MPEIBIAYIINX TOAaX MO3UIUH, KaK MPaBUIIO, TOCIOBHO HE MOBTOPSIOTCS, HO
VYUTHIBAIOTCS (PE3YJIBTAThl OYEPEITHOTO T0ja MO0 YMOJIYAHHIO BKIIOYAOT PE3YJbTAThI MPEIbIIYIINX
TIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUHN: aTOM, MOJIEKYJIa, XUMUUECKHUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAsi M MOJIEKYJISIpHAs Macca, KOJMYEeCTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JI1 XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJIAPHBIN 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE,
CONb, DIEKMPOOMPUYAMENbHOCB?, CTETIeHbh OKHCIEHHs, XUMHUYecKas peakius, KiaccH(pUKAIHs
peaKIuii: peaKkIuu COCTNHECHMS, PEAKIINH PA3JIOKEHUS, peaKIIuU 3aMeIEeHUs, PeaKiuu 0OMeHa, YK30- U
SHAOTEPMHUUYECKUE PEAKIUH; Menio8ol 3¢gexm peaxyuu,; SIpO aTOMa, SIEKTPOHHBIA CION aToMma,
aTOMHasi OpOUTalb, paIlyC aTOMa, XUMHUUYECKasl CBS3b, MOJSIPHAS M HEMOJSIpHAs KOBAJICHTHASI CBS3b,

HMOHHasA CBsA3b, MOH,

2 311ech ¥ JajTee KypCHBOM 0003HAYAIOTCS TLIAHUPYEMbIE TIPEIMETHBIE Pe3yIbTaThl, KOTOPHIE MOTYT
OBITh MOTEHIUAILHOAOCTUTHYTHI 00ydaromumcst ¢ 3[IP, Ho He SABIAIOTCS 00s13aTeIbHBIMH.
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KaTHUOH, aHUOH, PACTBOP, MAaccoBas J0JIs BelecTBa (MIPOLEHTHAs KOHIIEHTPALUs) BpaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSTHH (CM. . 1) HIPUMEHATH dTH
MIOHSTHS TIPU ONMCAHUM BEILECTB U UX IPEBPAILICHUN;

UCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISl COCTaBJIECHUS (POPMYJ BEIIECTB, MOJEKYJSPHBIX
ypaBHEHHMI XUMUYECKUX PEAKIIHA, SICKTPOHHOTO OasaHca,

OIpesieNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHHUSX; CTEIEHbOKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHX C OMOPOW HA OINpECIICHUs, B TOM YHUCIE CTPYKTYPHPOBAHHBIE;
IIPUHAJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIAacCy COE€AMHEHUH 1o (opMynaM; BUI XUMHUYECKOM
CBsI3M (KOBAJIEHTHAs U MOHHAsI) B HEOPIraHUUECKUX COCAUHEHMSIX;

MMETh MPEICTABICHUE O CUCTEME XUMUYECKUX 3HAHUN, YMETh C IIOMOILBIO YUUTEIS IIPUMEHATh
CUCTEMY XMMUYECKUX 3HAHUH, JIJIs1 YCTAHOBJICHUS B3aUMOCBSI3U MEXly U3YUYEHHBIM MaTepUaJIOM U IIPU
IIOJlyYeHUH HOBBIX 3HAHWM, a Takke MNpu padoTe ¢ MCTOYHUKAMH XUMHUYECKOW HH(pOpMaLUH.
OpueHTHPOBATHCS B OHATHUAX U OTIEPUPOBATH UMK Ha 0a30BOM YPOBHE, IPUMEHSATH IIPU BBIIOJIHEHUH
y4eOHBIX 33JaHUIH PEeLLICHUH PACYETHBIX 3a/1a4 C ONOPOH Ha alITrOPUTM yYEOHBIX AEHCTBUM N3yuyeHHbIE
3aKOHBl M TEOPUM: 3aKOH coxpaHeHus Maccel, llepumommueckuii 3axkon /.M. MeHnneneesa, 3akou
NOCMOAHCMEA cocmasd, 3aKOH ABOIapo; aTOMHO-MOJIeKysipHas Teopus. COOTHOCUTbh 0003Ha4YeHNH,
KOTOpble UMeroTcs B Tabnuue «llepuonnyeckas cucrema xumuueckux snementoB Jl. Y. Menneneesa»
C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB U 3apsj sjapa,
o0111ee YMCIIO 3JICKTPOHOB M PACIIPEICIIEHUE UX TI0 DJIIEKTPOHHBIM CIIOSIM);

KJIaccu(pUuIUpOBaTh XMMUUYECKHE 3JIEMEHTbl; HEOPraHMUECKUE BEIECTBA; XUMHUECKUE PEaKIU
(o ymMcny W COCTaBy y4YacTBYIOIIMX B PEAKIHMU BEUIECTB, IO TEIUIOBOMY 3(h(}eKTy, 0 M3MEHEHUIO
CTEIEHHU OKUCIIEHUS! XUMHUECKUX JIEMEHTOB) C OIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (ONHUCHIBaTh) OOILME XMMHUYECKHUE CBOMICTBA BEILECTB Pa3IMYHbIX KJIACCOB,
IIOATBEPKasi ONMCAHHWE IPUMEpPaMH MOJEKYJSPHBIX YPABHEHHH COOTBETCTBYIOIIMX XMMHUYECKHUX
peakuuii ¢ OOpOM Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3MOXKXHOCTHU
MPOTEKAHUS XHWMUYECKUX NPEBpPAlICHUH B pPa3IMYHbIX YCJIOBUAX IIOCJIE MpPEIBAPUTEIHLHOTO
00CYXKIEHHS C MeJarorom;

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB; MAacCOBYIO JIOJIO
XUMHYECKOr0 3JIeMeHTa Mo (hopMysie COeIMHEHUs; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH
pacuéTel 0 YpaBHEHUIO XUMUYECKOM peakiuu ¢ OMOpPOil Ha alropuTM™;

IIPUMEHATH OCHOBHBIE OIE€pALlMM MBICIUTEIBHON JEATEIBHOCTH — aHAIW3 UCUHTES,

CpaBHEHHUE, 000011IcHrEe, CcUCTEeMAaTU3aIns, KJaccudukanus, BBISIBIICHUE
MIPUYMHHO-CIEICTBEHHBIX CBA3€H — I WM3Y4eHHsS CBONCTB BEIIECTB M XMMHUYECKUXPEAKIIHIA;
GCTGCTBGHHO-HaquBIC METOAbI IIO3HAHUA — Ha6J'HOI[eHI/Ie, I/I3MCpCHI/I€,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHblil U MblCIeHHbIlL) IO PYKOBOACTBOM Ie/1arora; clieioBaTh
MpaBUJIaM TI0JIb30BAHUS XUMUYECKON TTOCYION | JIa0OpaTOPHBIM 0OOPYIOBAHHEM, a TAKXKE MPaBHIIaAM
oOpallieHus C BEIIeCTBAMU B COOTBETCTBUHU C
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MHCTPYKUHUSMHU TIO BBIMOJIHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYYEHHUIO M COOHPAHUIO
ra3o00pa3HbIX BeEHIECTB (BOJAOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOMN
MaccOBOM J0JI€il pacCTBOPEHHOTO BEILIECTBA; MNIAHUPOBATH UITPOBOAUTH XUMHUUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOUEH M KUCIOT C TIOMOIIBI0 WHAMKATOPOB (JAaKMyc, (eHOI(TaIeHH,
METWJIOpPaHXX M Jp.), MOJATBEPKIAIOUIMX KAa4eCTBEHHBI COCTaB HEOPraHMYECKHUX BEIECTB
(KauecTBEHHBIEPEAKIIUU HA UOHBI) MO PYKOBOACTBOM II€1arora.

9 KJIACC
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHITHI: XUMUUYECKHUM 3JI€MEHT, aTOM, MOJIEKYa,
WOH, KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CII0KHOE BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
CTENEeHb OKHCJICHHUS, XUMHUYECKasl PEaKIys, XUMUYECKasi CBSI3b, Menyiosol ¢ghgexm peakyuu,Moib,
MOJIApHBIA  00BEM, pPACTBOP; DIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIIEKTPOIUTHYECKAs] IHUCCOLMALINSA,
peakiuu HMOHHOTO OOMEHa, KaTalu3arop, XUMuyeckoe pasHogecue, obpamumvle U HeoOpamumvle
peaxkyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJIOTPONHs, aMQpOTepHOCTh, XWUMHUYECKass CBs3b (KOBAJICHTHAs, HWOHHAS,
MeTaJJTN4ecKasi), KpUCTAIITUNUYECKas peliérka, Koppo3us Memaiios, Cnidebl, CKOPOCMb XUMUYECKOU
peakyuu, ipenensHo aonyctumas konreHTpanus (I1/1K) Bemecrtsa;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH (CM. 1. 1) HIIPUMEHSATH ITH
MOHATHUSA NIPU ONKMCAHUU BELIECTB U UX MPEBPALICHUN;
MCIIOJIH30BaTh 3HAKM U CHMBOJIBI IS (PUKCAIIUU PE3YJIHTATOB HAOJIOACHUI,COCTABICHUS
(dbopMyIl BElIECTB U ypaBHEHUN XUMHUECKHUX PEaKIMil, 3aIMCH JTaHHBIXYCIOBHIl 3a/1a4.
Hcnonp30Bate 0603HaueHus, nMeromuecs B [leproamueckoii cucteme UTadimie pacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U COJIEH B BOJE /IS BHIITOJTHEHUS 3aJaHUI.ONPEEIATh BaJ€HTHOCTh U CTEIEHb
OKHCJICHUSI XUMUYECKUX AJIIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOrO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K ONPEAECIEHHOMY KJIACCy COETMHEHUM
C OIOPOI HA OTPEICTICHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC; BUIBIXUMUYECKOHN CBSI3M (KOBAJICHTHAS,
WOHHAsI, METaJNINYeCcKasi) B HEOPTaHUYECKUX COSAMHEHMSX; 3aps] MOHA MO0 XMMHYECKOH dopmyre;
XapakTep cpeAbl B BOJHBIX PACTBOPAX KHUCIOT M UIENIOYEH, mun Kpucmaiiuyeckou peuémxu
KOHKpemHo208ewecmaa,
packpeiBaTh cmbica Ilepuoamueckoro 3akona J[.JI. MeHneneeBa W JI€MOHCTPUPOBATH €r0
MOHUMAHUE: OnuUCbleamsv U Xapakmepuzosams TadnmuuHyo ¢opmy I[lepuomudeckoid CHUCTEMBI
XUMUYECKUX ODJIEMEHTOB: pa3iMuaTh TMOHATUSA «TJaBHas mnoarpynmna (A-rpynma)» U «moOodHast
noarpynna (b-rpynmna)y», mansie u O0NbIIUENEPUOABI; COOMHOCUMb 0003HAYEHHUSI, KOTOPHIE UMEIOTCS B
MEePUOINYECKOM TaOJIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUUYECKHUX JIEMEHTOB
(coctaB u 3apsn snapa, oOIIee YUCIO SJIEKTPOHOB U paclpeiesieHue UX MO JJIEKTPOHHBIM CIIOSM);
00bsCHAMDb OOITNE 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCTUHECHHM
B IIpEJIeNIax MajbIX MEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOCHUSUX aTOMOB;

KJ]aCCI/I(bI/II_II/IpOBaTB XUMHUYECKHUE  DJICMCHTHI, HCOPTaHUYCCKUC  BCIICCTBA,
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XUMHUYECKHE peakuu (10 YUCITy U COCTAaBY YUaCTBYIOIIMX B PEAKLIUU BELIECTB, M0 TETNIOBOMY 3P QEKTY,
110 U3MEHEHMIO CTETIEHEN OKHUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB) C OIIOPOIl Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEeUU(PUYECKHEe XUMHUYECKHE CBOWMCTBA BEIECTB
pa3JIMYHBIX KJIACCOB, NMOATBEPKJAsl ONHUCAHME NPUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI C OIIOPON HA CXEMBI;

COCTABJISITh YPABHEHUS 3JIEKTPOIUTHUYECKON JUCCOLMAIIMN KUCIIOT, EJI0UYEH U COJIEH; ITOJIHbIE
U COKpami¢HHBbIC ypaBHEHUS PEAKIMi HOHHOTO OOMEHA; YPaBHCHHS PEAKIUH, MOATBEPKTAFOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXY BEIIECTBAMH PAa3JINYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIUH  IIOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX CTPOCHMSI; BO3SMOKHOCTH IIPOTEKaHUS
XUMHUYECKHUX MPEBpAIICHU MTOCIe IPEIBAPUTEILHOT000CYKIACHHUS C MEIarorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB; MACCOBYIO JIOJIFO
XUMHUYECKOT0 AJIEMEHTa Mo GopMyJie COSTUHEHHS; MACCOBYIO JIOJNII0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€TsI 110 YPABHEHUIO XMMHYECKOM PEaKIUU C OIIOPOU HA alIrOpUTM;

CJIeIOBaTh MpaBUIaM MOJIb30BAHUS XUMUYECKOW MOCYI0M U TaOOpaTOPHBIM 000PYIOBaHUEM, A
TaK)Ke IpaBwiiaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C HHCTPYKLUSIMHU IO BBIIOJHEHUIO
1a0b0PaTOPHBIX XUMUYECKHX OIBITOB IO MOTYYSHHUIO HCOOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLUMH, MOATBEPKAAIOLUIME KAYECTBEHHBIM COCTaB pa3JIMYHbIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHUI- OpOMHUI-, HOAMI-, KapOoHaT-, ¢ocdar-, cunukar-, cynpgar-,
TUAPOKCH/I-MOHBI, KATUOHbI aMMOHHUS M HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MPUMEHSATH OCHOBHBIE OIE€PALlMU MBICIUTEIBHOU JAESITEIIbHOCTA — aHAJIU3 U CHUHTE3, CPAaBHEHUE,
00o011eHne, CUCTEMaTU3alllIo, BBISIBJICHNE NMPUUYMHHO-CIIECTBEHHBIX CBSI3eH — Ul M3y4YeHUs CBOWCTB
BEILIECTB U XMMUYECKUX PEaKINi; eCTECTBEHHO-HAyYHbIEMETO bl I03HAHUS — HAOJII0IeHne, H3MEPEHHE,
MO/IEIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHBINM MBICIIEHHBIH).
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TEMATHUYECKOE INTAHUPOBAHUNE

TemaTnueckoe IUIAHUPOBAHHE M KOJIMYECTBO YAcOB, OTBOJAMMBIX HAa OCBOCHHME KaXIOW TeMbl yueOHOro mpenmera «Xumus» [Ipumepnoii
aZlaTUPOBAHHOM OCHOBHOI 00pa30BaTEeNIbHOM IMPOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHMs 00y4arOIIUXCs € 3aJIePKKOM IICUXUYECKOro pa3BUTHUs, B
IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM paszenoM I[IpumepHoii paboueill mporpaMmsl yd4eOHOro mpeaMeTa «XHUMUs» OCHOBHOH 00pa3oBaTenbHOM
IIPOrpaMMbl OCHOBHOT'0O 001ero oopasosanus. [Ipu 3tom OpranuzanusBipaBe camMma BHOCUTh U3MEHEHMs B COJIEpKaHME M paclpeseeHue y4eOHOoro
MaTepuaja Mo rojaM oOydeHHs, B IIOCIECJOBAaTEIbHOCTh M3YYEHHMS TEM M KOJHMYECTBO 4YacOB HA OCBOEHHE KaXKIOH TEMBbI, OIpPEAEICHUE
OpraHu3aloHHbIX (opM 00ydeHus u T.m. OGOCHOBAHHOCTb JAHHBIX MU3MEHEHUH olpenensercss BhIOpaHHBIM 00pa3oBaTenbHOI oprannzanueit YMK,
WH/IMBUIYAIBHBIMUA TICUXO(PU3NIECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOydatomuxcsi ¢ 3[IP, crTemeHpl0 OCBOGHHOCTH HMMH YYEOHBIX TeM,
PEKOMEHAALUAMU 110 OTOOPY U aJlanTaluu y4eOHOro MaTepHaia 1o XMMHUHM, IpeAcTaBleHHbIMU B [losicHUTEIbHONW3ATUCKE.

[Ipennaraem 2 BapraHTa NPUMEPHOTO TEMATHUECKOTO IUIAaHUPOBaHUs At oOydaromuiics ¢ 3I1P: nepBelii npeanonaraeT 0CBOEHUE MPOTrPAMMBbI
B MHKJIIO3MBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacCe.

1-i BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsI

8 KJIACC
(2 4 B Hezemnto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsl)

HpI/IMeprIe TEMbI, OcHoBHOE coacpikanue OcHOBHBIE BU/bI
PacKpbIBalOIHe AeATEeJbHOCTH
JAHHBIA pa3aelt 00y4arouuxcs

NPOrpamMmbl,

H KOJIHIECTBO
yacoB, 0TBOAUMOC

HA X U3yYeHHUe
Pa3nen 1.IlepBoHayasibHble XMMHUYecKue MOHATHSA(Z20 1)
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Tema 1. Xumusa —
Ba:kKHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NPaKTHYEeCKOMI

AeATeTIbLHOCTH YeJI0BeKa
(5

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

Tena u Bemectsa. Pu3nueckre CBOMUCTBA BEILIECTB.
ArperaTtHoe COCTOsIHUE BelecTB. YnCThIe BelecTBa

u cmecu. CriocoObl pa3JiesieHHs CMECEH.

duznyueckue ¥ XUMUYECKHE SIBICHUSI.
IIpu3Haku U ycIoBHUS IPOTEKAHUSA XUMHIECKHAX
pCaKIIHid.

3HAKOMCTBO C MpaBHJIaMH 0€30MMaCHOCTH U
npuémamu paboThl BXUMHYECKOH JIAO0OPaTOpHUH.

JdeMoHcTpannn

1. JJaGopaTopHoe o0opynoBaHueE.

2. Pa3nnuHblie BUABI XUMHUYECKOHN MTOCY/IbI.

3. O0pa31bl BEIIeCTB.

4. CniocoOwI pazneneHus cmecelt (pubTpoBanue,
BEITIAPUBAHUE, TUCTHIUISIIIHS, XpoMaTorpadus).
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopamopHvie onvimul:

Onucanrie (U3NIECKUX CBOWCTB

BemiecTB. Pa3neneHue cmecu ¢

MTOMOIIIBIO MarHmra.

Ipakxmuueckue pabomol:

Ne 1. JlaGopaTopHoe 000pyIOBaHHE U MPHEMBI
pabotel ¢ HuM. [IpaBuna Ge3zomacHoi pabOTHI B
XUMHUYECKOH JTabopaTOpuH.

Ne 2. Ouncrka 3arpsiI3HEHHOHW TOBAPEHHOM COITN
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PackppiBaTh CMBICIT M3y4aeMBbIX IIOHATUN C TIOMOLIBIO IIEAATOra.

PackpeiBaTh poiib XUMUU B IPUPOJE U KU3HU YEIOBEKA, €€
CBSI3b C APYTMMHU HayKaMHu.

Pa3nuyars 4nCTHIE BEIIECTBA U CMECH; OJTHOPOJIHBIC U

HEOJHOPOAHbIe cMecH; Pa3nnyars pusnveckrue 1 XUMUYECKHE

ABJICHUS C OIIOPOH Ha onpezeneHus. Onpenenars Npu3HaKu

XUMHUYECKUX PEAKIMN U YCIOBHSI UX MPOTEKAHUS.

CnenoBate npaBuiaM MoJIb30BaHMS XUMUYECKOU MOCY 10 U

1a00pPaTOPHBIM
000py/JI0BaHUEM, a TaKXKe [IPaBUIaM OOpaIeHus C
XUMHYECKUMHU BELIE-CTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU
10 BBINOJIHEHHIO MPAKTUYECKUX PabOT IO/ KOHTPOJIEM
nejarora.

[InanupoBaTh U IPOBOAUTH XUMHUYECKUI IKCIIEPUMEHT I10

U3Y4YEHUIO U
OTIHCaHMIO (PU3MYECKUX CBOMCTB BEILIECTB, CIIOCOOOB
paszeneHns CMecel BEIECTB 101 PYKOBOJICTBOM IeJiarora
¢ 00CyXJIeHHEeM I1aHa paboThI.

Hcnonb30BaTh NpH BHINOIHEHUH YU€OHbBIX 33aJJaHUN U B TIpoliecce
HCCIIEA0BATENBCKOM IEATEIbHOCTH HAYYHO-TIOYJISIPHYIO
JIUTEpPATypy
XUMHYECKOTO COJEPKAHUS, CIIPAaBOUYHBIE MAaTEPHAIbl, PECYPCHI
HHTepHeTa o1 pyKOBOJACTBOM I1€1arora.

BricTpanBath pa3BEpPHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOPMAIHIO U3 YI€OHUKA U CTIPaBOYHBIX
MaTepUajIoB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN MOHATUIHBIN aapaT Kypca XUMUU



Tema 2. BemmecTBa
H XUMHYECKHE PeaKIuu
(15 q)

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

[TpocTsie U ClI0KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

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

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

Puznyeckue U XMMUYECKHE SBJICHUS.
Xumunueckas peakuus. [ IpusHaku u ycinoBus
IIPOTEKAaHUs XMMHUECKUX PEaKLIHM.
XHUMHUYECKUE YPABHECHHUS.

Turbel XUMHYECKUX peakLui (COeMHEeHus,
pa3noKeHus, 3aMeIIeHHs, 0OMEeHa).

3aK0H COXpaHEHUSI MacChl BEIIIECTB.

M. B. Jlomonoco8 — yuéHbul-9HYUKIONEOUCH.

JleMoHCTpanun

®uznyeckue sIBIEeHU (pacTUpaHUe caxapa B CTYIIKE,

KUTIEHHE Y KOHJIEHCALlUs BOJBI U T. ]1.).
XuMuyeckue siBlIeHus (TOpeHrue CBeUH,
pa3oXKeHUe caxapa, B3aUMOACHCTBHE CEPHOM
KHUCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(Il), B3anmoeiicTBre xenesa ¢
CEpoM, B3aUMOJICICTBHUE XKelle3a C paCTBOPOM
comu Meau(Il)). OnbIT, HILTIOCTPUPYIOLIHIA 3aKOH
COXpAHEHHUs MACCHI.

JlaGopaTopHble U MPpaKTH4YeCKHe PadOThI
JlabopamopHvle onvimul:

[Tpumeps! puznuecKux sSBICHUH (TUTaBICHUE
BOCKa, TassHUE JIb]IA).

IIpuMepsl XUMUYECKUX SIBICHUN

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

HaOJI0/IeHUE, MOACTUPOBAaHNE, SKCIIEPUMEHT) U OCHOBHBIE
olepalyy MbICIUTEIbHON NEATENILHOCTH (CPaBHEHUE,
KJIacCU(pUKaIs) ISl U3YUEHUS BEIIECTB U XUMUYECKIX
peakLuil C OIIOPOM Ha AIITOPUTM MIIU CXEMY.

PackppIBaTh CMBICT U3y4aeMbIX TOHATHI U 3aKOHOB U
MPUMEHSTH 3TH OHATHUS IIPU OTIMCAHUHN CBOMCTB BEIIECTB U UX
IpEeBpaIIeHHI ¢ OTIOPOM Ha IJIaH U KJIFOYEBbIE CIIOBA.

Paznuyate pusnveckue U XMMUYECKHUE SIBICHHS, OOBSCHATH UX
CYLIHOCTb C TOUKH 3pE€HUSI aTOMHO-MOJIEKYJIIPHOTO YUEHUS C
OTIOPOM Ha OTPEENICHUS U CXEMBI.

Onpenensts NpU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX

MPOTEKAHUS.

OOBACHATH CyITHOCTD (PU3MUECKUX M XUMHUECKUX SBICHUN
C TOYKH 3PEHMSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI C
WCII0JIb30BAHUEM BU3YaJIbHOMN OIOPBI.

KnaccudunupoBats XuMuyeckue peakiiuu (1o YUCIy U COCTaBy
pearupyromux 1 o0pa3yoImxcs BEMeCTB) ¢ ONOPOi Ha
CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIIECTB MO BAJICHTHOCTH
U OIPEeNATh BAIEHTHOCTD 10 (hopMysaM BELIECTB €
OTOPOI Ha alITOPUTM Y4EOHBIX JEHCTBUH.

PaccraBisith k09D PHUIMEHTHI B YpaBHEHUSIX XUMHUYECKUX
peakuuii ¢ oropoil HaaNropUTM yU4eOHBIX 1EHCTBUH.

CnenoBaTh NpaBuiIaM NOJIb30BaHMSI XUMUUECKOM MOCYA0N U
1a60paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE TIPABUIIaM
oOpallieHHs C BEIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSIMHU 110
BBITNOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MOJT
KOHTPOJIEM IIEAarora.

Hcrnonb30Bath Mpu BHIOJHEHUN YI€OHBIX 3aIaHUI
U B IIPOLIECCE UCCIIEA0BATENBCKON EATEIBHOCTH
HAyYHO-TIOMYJIIPHYIO JINTEPaTypy XUMHUECKOT0 CO/IepKaHus,
CIpaBOYHBIE MAaTEpUAIbI, pecypchl IHTEpHETa 1107



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

Mozenu aToMOB ¥ MOJIEKYJT BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE

OTBETHI C OIIOPOi HanH(OPMALIKIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTE€PUAIIOB, IPAMOTHO

UCIIOJIb30BaTh U3yYEHHBIN MOHITUIHHBIN anmapar Kypca XUMHH

[Tpaktrueckas padora Ne3 ITpuznaku

MPOTEKAHUS XUMUYECKUX PEAKIIHIA

Botuucnenus

— OTHOCHUTEIHHOM MOJIEKYJISIPHOW MacChl BEIIECTBR;
— MAacCCOBOH JIOJIU XHUMHYECKOI'0 3JIEMCHTA

1o popmyre coequHEeHHUSL.

Paznen 2. BaxkuHelinme npeacraBuTe/ M Heoprannyeckux semects (30 u)
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Tema 3. Bo3ayx.
Kucaopona.

IlousiTue 06 oxcuaax
(5

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopox — aneMeHT

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

Haxoxnenue Kucinoposa B npupoae, Gusndeckue u
XUMHUYECKHE CBOMCTBA (pEaKIuy OKUCIICHUS,
ropeHue). Y cioBus

BO3HHUKHOBEHUS M MTPEKPAIICHUS TOPEHHSL.
[TonsiTre 06 okcumax.

Cnocobbl nonyuenus Kuciopooa 6 1abopamopuu u
npomviuiienHocmu. IlpuMeHeHne Kuciopoia.
KpyrosopoTtkuciaopona B mpupoe.

Tennogoii a¢ghpexm xumuyeckoil peakyuu, noHAMUE O
MePMOXUMULECKOM YPAGHEHUU, K30~ U
HHJIOTEPMHUUYECKUX PEAKIIHAX.

Tonnueo (Heghmo, yeonv u meman).

3aepasnenue 6030yxa, cnocobwi e2o
npedomspaujerus. Ycunenue napHUKo8020
apghexma, paspyuieHue 030H08020 CLOS.

JleMoHCTpanun

Bzaumogpeiictsue docdopa, cepsl u xenesa ¢
KHUCIJIOPOJIOM (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOOIIBITOB).

Omnpenenenue coepkaHus KHUCI0poia B
Bo3ayXxe. ONbITHI, IEMOHCTPUPYIOIIUE
YCIIOBUST BOSHUKHOBEHUS U ITPEKPALICHHS
TrOpeHMUs.

JlabopaTopHble n NpakTHYecKue padoTbl
Jlabopamopmuwiii onvim:

O3HakoMIIeHHE ¢ 00pa3aMHu OKCHJIOB.
Ipaxmuueckas paboma:

No 4. TTonmydyeHue kucaopoaa, U3yuyeHue ero
CBOJWCTB.
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PaCKpBIBaTB CMBICJI U3Yy4aCMbIX MMOHATHH B MPUMCHATD OTU
IMOHATHA IIPpU

OIMCaHHWH CBOWCTB BEIIECTB U UX MPEBPAICHHIA C
WCTOJIH30BAHNEM OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu30BaTh (OMHCHIBATE)C ONOPOU HA NIAH, CXEM),

KpPamKyro 3anucs
COCTaB BO3lyXa, (DU3MUYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €T0 MOTyYSHHsI, IPUMEHEHUE
3HAYCHUE B MPUPOJIC M KU3HH YETIOBEKA.

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

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

Pacrnio3HaBaTh OMBITHBIM ITyTEM KHUCIIOPO/I IO KOHTPOJIEM

ne/iarora.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JUISL COCTABJICHUS
(opMyI1 BeLIeCTB, MOJIEKYJISIPHBIX YPABHEHUH XUMHUECKUX
pEaKUUil C y4aCTUEM KHCIOPO/Ia.

OOBACHATH CYIIHOCTb SKOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX
C 3arpsiI3HEHHEM BO3/TyXa.

CnenoBatb npaBuiiaM 0e30mMacHoi paboThI B J1aOOpaTOpUH MpU
WCTIOJIb30BaHIN XMMUYECKOH MOCYIBI U 000PYIOBAHUS IO/
KOHTpPOJIEM TIeJIarora, a Takxe MpaBuiIaM oOpaIleHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUYECKHE

IKCTIEPUMEHTHI,

MIPOBOJIUTH HAOIIOCHHUS, JIENIaTh BHIBOJIBI IO pe3yJbTaTaM
HKCIEPUMEHTA IO PyKOBOJICTBOM TI€/Iarora.

Y4acTBOBaTh B COBMECTHOM padoTe B rpymIie.

Hcnonp30BaTh pH BHITIOJTHEHUN YI€OHBIX 3aJJaHUN U B
nporecce
HCCIIEIOBATEILCKOW ACATEIBHOCTH HAYIHO-TIOMYIISIPHYIO

JUTEPATYPY

XUMHUYECKOT0 COJEPKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, PECYpPCHI



Buviuucnenusn

— MOJIEKYJISIPHOIM MacChl KHCIOpO/a M 030HA
Ha OCHOBaHHMH aTOMHOHM MAaCChl XUMHYCCKOI'O

JJICMCHTAa
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NuTepHera noapykoBOACTBOM Iearora.

BricTpanBats pa3BEpHYThIC MMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha H(pOPMAIIHIO U3 YUeOHHUKA U CIIPABOUHBIX
MaTepHUaJIOB C OIOPOM Ha IUIaH, [PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIN MOHSATUHHBIN armnapaTr Kypca XUMHUH



Tema 4. Bogopon.
ITousiTHe 0 KUCJIOTAX U

coJIAX
(54)

Bonopoa — 351eMeHT U IpOCTOE BELIECTBO.
Haxoxpaenwue B npupoae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aUMOJICUCTBUS C HEMETAUIAMH M OKCHIaMH
METaJIJIOB), IPUMEHEHUE, CNOCOObI NONYYeHUs.
[ToHsATHE O KHCIIOTAX U COJIAX.
JleMoOHCTpaL U

[Tomyuenue, cobupanue U pacrio3HaBaHUE
Bojiopoja. ['openue Bogopoa.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTopHble U MpaKTHYEeCKHEe PA0OTHI

Jlabopamopmwiil onvim:
BzaumopeiicTBie KUCIOT ¢ METaJlIIaMH.

Ilpaxmuyeckas paboma:

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

Botuucnenus

— MOJIEKYJISIPHOM MaccChl BEIlleCTBA HA
OCHOBaHHMH aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
MIOHATHS TP OITMCAHUN CBOWCTB BEIIECTB U MX
MIPEBpAILCHU.

XapakTepu3oBaTh (OMUCHIBaTh) (PU3NUECKHE U XUMUYECKUE
CBOICTBa BOJOPO/Ia, CIOCOOBI €T0 MOJIy4YeHHUs, IPUMEHEHHUE C
OTIOPO# Ha IJIaH, KPATKYIO 3aIHCh,

CXemy.

Cobupats npubop AJis MOTyYeHHUsT BOAOPO/Ia C UCIIOJIb30BAHUEM
BU3YaJIbHON ONIOPBI

Hcrionp30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS
(hopMyI1 BenecTB, MOJICKYISIPHBIX YPABHEHHH XUMHUYECKHUX
peaKuuii C yyacTUEM BOAOPOJA C OTIOPOW HA AIITOPUTM.

CrnenoBath mpaBuiIaM 0€301acHON PadOTHI B TaOOPATOPHH MTPH
UCIOJIb30BAaHUU XUMHUECKOH TOCY IbI U 000PYAOBAHUS O]
KOHTPOJIEM IIEarora., a TakXKe MpaBmuiiaM o00paIeHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY

[TmaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOTIOACHNS, JIENaTh BHIBOJIBI 1O
pe3yibTaTaM SKCIEPUMEHTA MO/ PYKOBOJICTBOM II€/1arora ¢

00CY)XJIeHEeM TuIaHa PaboThl, C UCIIOJIb30BAHUEM KIIUIIIE.
VYyacTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.

HHaHI/IPOBaTB " OCYIICCTBJIATH HA MPAKTUKE XUMHUYCCKHUC
OKCIICPUMECHTEI, IIPOBOANTH Ha6J'IIOHeHI/I$I, J€JIaTh BBIBOAbBI ITO

€3yJbTaTaM 3KCIIEPUMEHTA.
JacTBOBAaTh B COBMECTHOM padoOTe B IpyIIie



Tema 5.
KoanuecTBeHHBIE
OTHOLIICHUSA B

XUMHH
(4 1)

KosmmuectBo BemectBa. Moiib. MossipHas macca.
3aKoH

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

JdemoHcTpauus
OO0pa31ibl BEHIeCTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BEMa, KOJIMYECTBA BEIECTBA r'a3a I10 €ro
M3BECTHOMY KOJINYECTBY BEIIECTBA UITU
00BEMY;

— 00BEMOB ra3oB 10 YPAaBHEHUIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHEBIX OTHOIIIEHHH ra30B
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PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U TPUMEHSATH 3TH
MOHSATUS, @ TAKYKE U3yYEHHBIE 3aKOHBI U TEOPUU IS
pelIeHns pacu€THBIX 3a7a4 C IOMOIIBIO [1€arora.

BbIuucisaTe MOJIIPHYIO Maccy BELIECTB; KOJUYECTBO
BelecTBa, 00bEM Ta3a, Maccy BEIIECTBA C OMOPOH Ha
obpasetr, Ha HOPMYJIBI;

IIpoBOAUTE pacy€ThI 10 YPABHEHUAM XUMHUYECKUX PEAKIUM C

OIOpOH HA
oOpas3elr, aIrTOpUTM Y4EOHBIX ACHUCTBUMN: KOJMYECTBA, 00bEMa,
Macchl BEIIECTBA IO U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce
peareHTOB WJIA MPOJAYKTOB PEAKIIHH.

BricTpanBaTh pa3BEpHYThIE MIMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpOH Ha WH- (POPMAIIHIO U3 YICOHUKA U CIIPABOYHBIX
MaTepUasIoB, TPaMOTHO UCIIOIb30BaTh U3YUEHHBIM OHATUNHBII
anmnapar Kypca XMMHH € IOMOIIBIO Me/larora.



Tema 6. Bonaa.
PacTBOpbI.

IHousitue 00
OCHOBaHMAX (54)

Boz[a, €€ COCTaB, CTPOCHUE, MOJICKYIJIBI. dusndeckue PaCKpBIBaTB CMBICJI U3YYAaCMBIX MMOHATUH U IMPUMCHATD OTU

CBOMCTBa BOJEI. Ananuz u cunmes — memoowi

U3Y4UeHus COcmaea 800bl.
XUMHYECKHE CBOUCTBA BOAEI

(paznosxeHue, peakiuu ¢ HaTPUEM, OKCHIOM

KaJIbLIMs, OKcHoM cepsl [V .
CocraB ocHoBanuii. [lonsTue 06 HHAMKATOpPAX.

Booa kax pacmeopumens. PacTBOPBHL.
Pacmeopumocms eewgecma g 6ooe.
Hacwviwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BELIECTBa B pacTBOpE.

Ponv pacmeopos 6 npupooe u 6 sxcuznu uenosexa.

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

¥ OYUCTKA MPUPOTHBIX BOJI.

JleMoOHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOJIBL;
B3auMo/ieiicTBre Bo bl ¢ MeTautamu (Na, Ca)

(BO3MOYKHO HCITOJIb30BaHUE
BHJIEOMATEPHAIIOB).

PacTBopeHnue BemecTB ¢ pa3andHoit
pPacTBOPUMOCTEIO.

UccnenoBanue pacCTBOPOB KUCIIOT U IETOYEH
C IOMOLUIBIO UHANKATOPOB.

JlaGopaTopHble U NPpaKTH4YeCKHe PadOThI
IIpakxmuueckas paboma:

Ne 6. [IpurorosieHnne pacTBOpOB ¢
onpeaes€HHON MacCOBOM J0JIE pacTBOPEHHOTO
BELIECTBA.

Buotuucnenus

— C UCIOJIb30BaHNUEM TOHATHUS «MaccoBas A0
BEILIECTBA BPACTBOPE»

34

TIOHATHUA ITPHU OTTMCAHHU U CBOMCTB BCIICCTB U UX
IPEBPALLCHUH C TOMOLIBIO [T€Aarora.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA BOBI,
e€ poJIb KaKk paCTBOPUTEIIS B IPUPOAHBIX IpoOLIeccax ¢ OIOPOi
Ha IIJIaH U CXeMY.

CocraBisTh YPaBHCHUA XUMHUYCCKUX peaKHI/Iﬁ C Yy4aCTUCM BOIbI
C OIIOPOM HacCXeMy.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX NTPOOJIEM, CBA3AHHBIX C
3arpA3HCHUEM IPUPOJHBIX BO/, CIIOCOOBI OYMCTKHU BOJBI OT
pUMecei, Mephl 0 OXpaHe BOJ OT 3arpsi3HeHUs ocIIe
HNpEeABAPUTEIBLHOIO CTPYKTYPUPOBAaHUS MaTepHaa.

HJIaHI/IpOBaTI) 1 OCYHICCTBJIATH HA IPAKTUKEC XUMHNYCCKHEC
9KCHEPUMEHTBI, IPOBOANUTH HAOIIIOICHHS], AEIaTh Bbl-

BOJIbI 110 pe3yibTaTaM HKCIIEPUMEHTA 01 KOHTPOJIEM Me/larora,
CHUCIIOJIB30BAaHUEM KIIMILE.

CnenoBath npaBuiiaM 0€30MacHON pabOThI B 1TaOOpaTOPHH PU
UCIIOJIb30BAaHUHM XUMUYECKOM MOCY bl U 000PYAOBaHUS 1O
KOHTPOJIEM I€/1arora.

ITpoBOANTH BBIYMCIEHUS C IPUMEHEHUEM MTOHATHS «MacCcOBast
JI0J1s1 BELIECTBA BPACTBOPE» C ONOPON Ha (YOPMYJIBL.

Vcronb30BaTh Ipy BINOJHEHUH YUEOHBIX 3aJJaHUI U B Ipoliecce
HCCIIEIOBATENbCKOM AESITEIbHOCTH HayUYHO-TIONYJISPHYIO
JUTEPATYPy XMMHUECKOTO COEP>KAHHUS, CIIPaBOYHBIE
Marepuaisl, pecypcbl IHTepHeTanoa pykoBoJICTBOM
nejarora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit HaMH(OPMAIUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmnapaT Kypca
XMMHUU TOCJIE TPEIBAPUTEIILHOTO CTPYKTYPUPOBAHNUS
Martepuaia



Tema 7. OcHOBHBIE
KJIACChI

HECOPraHu4e€CKHUuX

coeIMHEeHU
(11 9)

Knaccudukanmst HeOpraHm4eCKuxX COeTMHEHUH.
Okcuapl: cocTaB, Kiaccudukanys (OCHOBHBIE,
KHCIIOTHBIC, aMpomepHbvie, Heconeoopasyrujue Ha
npumepe oxcuda yenepooall u okcuoa azoma I,
HOMEHKJaTypa. [lonyuenue OKCUA0B
(B3amMoOIeHiCTBHE C BOJOM, KUCIIOTAMH,
IeJI0YaMHu).

OcHOBaHHUS: COCTaB, KJIACCH(PUKAIIHS

(1Ie7109M ¥ HEPaCTBOPUMBIC

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, knaccuduxaiius, HOMEHKIATypa,
bu3nYecKrue n XUMUYECKHE CBOMCTBRA
(B3aMMOJIEHCTBHE C OCHOBHBIMHU

OKCHJIaMU COJISIMU HA MPUMEPE COJISTHOU M CEPHOM
KHCJIOT),

cnocobwvl noayuenus. P akTHBHOCTA METaJUIOB.
Conu (cpeaHue): HOMEHKIIATypa, cnocoowbl
noJyYyenus,

B3aMMO/JICUCTBUE COJIEH ¢ MeTallaMU, KUCIIOTaMHu,
IeJI0YaMH U COJISIMU.

['eneTnueckas CBA3b MEXY KjaccaMu
HEOPTraHUYECKHUX

coenuneHuil. ['enernueckue psinpl. [lonsTue 06
aM(OTEepHBIX THAPOKCHUIAX HA IPUMEPE IUHKA U
aIIOMUHUS. XMMHYECKHE CBOMCTBA -
B3aMMO/JICUCTBHE C KUCIIOTAMH U IIEJI0YaMHU.
Pa3znosxenue npu HarpeBaHuUU.

JleMoHCTpanun

O0pa31bl HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB. B3anMoencTere pacTBopa CepHOi
KHUCIIOTHI ¢ okcusioM meau(1l).

Peakuus HedTpanu3anuu.

BrITecHeHne oIHOTO MeTajuIa APYTUM U3 pacTBOpa
COJIN.

w
ul

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COCTUHEHHM
110 MIa0JIOHY.

CocraBiieHHE CXeM CTPOCHHSI OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN HAOCHOBE OIIPEICIICHUS.
CocraBnenue GpopMyI1 OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIMHEHUH U Ha3bIBAHUE MX 110 MEXKIYHAPOJHON U TPUBUAJIBHOU

HOMCHKIJIaTyp€ C HCII0JIb30BaAHUEM
OIIPCACIICHUA U Ta6J'II/II_IBI paCcTBOPUMOCTH.

KrnaccudunupoBanue n3ydaeMbIX BEIIECTB MO COCTaBY U
ceoticmeam ¢ OTIOPON HaOMPeIeTICHHsI, CXEMbI U TaOJIHIly
PacTBOPUMOCTH.

CoctaBrienue TaOIUIbI TEHETUYECKUX PSAAO0B U CXEMBI
«["eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUI» M0/ PyKOBOACTBOM II€arora.
[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XMMHUYECKUX CBOWCTB M3yYEHHBIX KJIACCOB, TPYIII BEIIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUCM CXCMbI
«I'eHeTnYeCKast B3aMMOCBS3b OCHOBHBIX KJIACCOB

HEOPraHUYECKUX
COEMHEHUI» MOJ] PYKOBOACTBOM I€/1arora.

CocTaBiieHrEe MOJIEKYISPHBIX YPaBHEHUN pEeaKIHid,
WJUTIOCTPUPYIOIIMX XUMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB U
€nocobvl noy4enus BEIeCTB U3yYeHHbIX KJIacCoB, IPYIIIL, a
TaK)Ke MOJTBEPKIAIOUINX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY
HUMH, C OOPOH Ha BepOAIbHYIO CXeMY B KaUeCTBE 3pUTEIbHOMN
OIIOPBI.

CocraBiieHrE MOJIEKYJIIPHBIX YPaBHEHHUH peakuil 10 CXeMaM ¢
MpeIBapUTENbHBIM 00CYXI€HUEM BbIOOpa pearupyronmux
BEIIECTB.

Bbluncnenne 1o ypaBHEHMSM  XHMHUYECKHX  PEAKLUI
KoJIn4ecTBa, 00BEMA, Macchl BEIIECTBA IO KOJUYECTBY,
00BbEMyY, Macce peareHTOB WM TPOAYKTOB PEAKIMU TI0
AITOPUTMY.

IInannpoBaHue U OCYLIECTBICHUE HA TPAKTUKE XUMUUYECKOTO
HKCIEPUMEHTA UHAOIIOACHUS MO PYKOBOJICTBOM YUMTEISL.



JlaGopaTopHble U MPpaKTHYEeCKHE PA0OTHI
Jlabopamopnvie onvimui:

BzauMopaeiicTBre KHUCIOT C

Merauiamu. [lonydenue

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmopeiictBre HEpaCTBOPUMBIX OCHOBAaHUH C
kuciotamu. Paznoxenune runpoxcuaa meau(1l)

MIpU HarpEeBaHUH.

Ilpakxmuueckas paboma:

Ne 7. Pemienue sxkcriepuMeHTaIbHBIX 33]1a4 [0 TEME

«OCHOBHBIE KJ1aCChI HCOPTaHUYCCKHUX COCJIMHECHUI.

Buviuucnenusn
— [0 YPAaBHEHHSIM XUMHUYECKHUX PEAKITUI

®opMmyIpoBaHUE BHIBOJOB IO Pe3yJbTaTaM dKCIIEPUMEHTA C
MCIOJIb30BaHHUEM OTIOPHBIX CJIOB.

DopMyIMpPOBAaHUE C IOMOUIBIO II€1arora U BBINOJIHEHUE IIPABUI
6e3omacHoil paboThl Bi1abopaTOpUu MpU UCTIOIH30BAHUU
XMUMUYECKOH MOCYAbI 1 000pyIOBaHUSI.

Vcrionb30BaHue MU BHIMOJTHEHUN YIEOHBIX 3aJaHH U B
mporecce

HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHOM
JTUTEPATypPhl XUMHUUECKOTO COJIEPKaHuUs, CIIPABOYHbBIC MaTEPHUATIBL,
pecypcel HTEpHETA, OCYIIeCTBIEHHE BEIOOPATIO ] PYKOBOICTBOM
nejarora.

BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB

C oropoi Ha uH(popMaIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepuajIoB, TPaMOTHOE UCII0JIb30BAHUE U3YUEHHOTO
MOHATUIHOTO anmnapaTa Kypca XUMHUHU € UCTIOIb30BaHHEM

IUIaHA, OTIOPHBIX CJIOB, AITOPUTMA.

Pa3nen 3. [lepuoauueckuii 3axon u [lepuoanyeckasi cucreMa XUMHYECKHX
semenToB J[. . MenpeneeBa.

Crtpoenue aTomoB. XuMnyeckasi CB3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE

peaxuun (15 q)
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Tema 8.
I[Mepuoguyeckuii 3aK0H
ullepuoanyeckas
CHCTEeMa XUMHMYECKUX
3JIEMEHTOB

Jl. 1. Menpaese-eBa.
Crpoenunearoma (7 1)

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

ITonsarue o rpymmnax CXOAHBIX 3JICMCHTOB

(1IenovyHbIC U
HIEJIOYHO3EMENTbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
rasbl).

Dnemenmul, Komopbwvle

obpaszyrom amgomephovie

OKCUOBL U 2UOPOKCUOBL.

[lepunonnueckuii 3akoH u [lepuoau-ueckas cucrema
xumuueckux asemenToB 1. . Meneneena.
Ilepuoapl, rpynnbl, nOArpynIbsl. PU3HYECKUN
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MEpUOJA U TPYIIIHL.

Crpoenue atomoB. CocTaB aTOMHBIX sJIEP.
H3omoneol.

OnekTpoHbl. CTpoeHHe NIEKTPOHHBIX 000JI0UeK
aTOMOB TIepBbIX 20 XUMUYIECKUX JIIEMEHTOB
Ileproanueckoi CucTeMsl

J. . Menneneena.

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

3axonomepHocmu UsMeHeHUs C80UCME
9NEeMEHMO8 MANbIX NEPUOOO8 U 2TNABHBIX
HOO2PYNN 8 3A8UCUMOCTNU OM AMOMHO20
(nops0x06020) HOMepa.

3uauenue Ilepuoouueckoeo 3akoHa u
Tlepuoouueckotl cucmembl XUMUYECKUX DTIEMEHNO8
071 pa36UMUsL HAYKU U NPAKMUKLL.

. U. Menoenees — yuénulil, nedazoe u epaxcoaHuH.

JleMoOHCTpanuu
Kopotkonepuonnas u
JUIMHHOIIEpHUOU THAS bopmbl
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PaCKpBIBaTB CMBICII IEPHUOANYCCKOI'O 3aKOHA IO PYKOBOACTBOM
rneaarora.

[ToHuMaTh CyiiecTBOBaHUE NEPUOINIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJNYCOB
aTOMOB U 3JIEKTPOOTPULIATEIIbHOCTH ) U MX COEAMHEHUHN OT
IIOJIOYKEHHUS B IIEPUOJUYECKOM CUCTEME U CTPOCHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TaOJIHII.

YcraHaBIMBaTh CBA3b MEXKY I10JIOKEHUEM JJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOSHHEM ero aToMa (CocTaB U
3apsj sizipa, 001ee YUCIIO JIEKTPOHOB U
pacrpeienieHue Ux 1o IEKTPOHHBIM CIIOSIM) TI0 00pas3Ily.

[Iporuo3upoBath XapakTep U3MEHEHHUS CBOWCTB 3JIEMEHTOB U UX
COEIMHEHMH norpymnmam u rnepuoaam [lepuoanueckoi
CUCTEMBI C IOMOIIBIO MTeJarora.

XapakTepru30BaTh XUMHUUECKHUE AJIEMEHTHI IIEPBBIX TPEX
NEPUOAOB, KU, KATIBIHS 10 UX IOJIO0XKEHHUIO B
[Tepuonuueckont cucreme 1. 1. Menaeneena.

CnenoBath npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCIOJIb30BAaHNU XUMUUECKOHN TIOCYIbl U 000PYAOBAHHUS 1101
KOHTPOJIEM IIEAArora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HaMH(OPMALUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
WCIIO0Ib30BATh U3yYEHHBIN MOHATHIHBIN armapaT Kypca
XUMHHU 110CJIE CTPYKTYPUPOBaHUS MaTepraila ¢
HCIIOJIb30BAHUEM KIIMIIIE.

Hcnonb30BaTh MpH BHITOJHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHHUKa Iociie CTPYKTYpUpPOBaHUs MaTepuraa, ClipaBOYHbIE
Mmatepuaisl (Ilepuoanueckyro
cucteMy xuMuueckux semeHToB Jl. 1. Menneneena, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
AJIEKTPOXUMHYUCCKHUH PsIJT HATIPSKEHUH METaJIOB).

Hcnonb30BaTh Ipy BHIMOIHEHUH YUeOHBIX 33JaHUN U B Mpoliecce
HCCIIEI0BATENbCKOMN 1E€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO



[lepuoanueckoit cUCTEMbl XUMHUYECKHX JIUTEepaTypy

anementoB 1. . Menneneena. XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYpPCHI
OsznakomnieHne ¢ oOpa3mamMu  MeTalioB W VIHTepHeTa moJpyKOBOACTBOM I€Aarora

HEMETAJJIOB.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI
Jlabopamopnuwiti onvim:

B3aumopeiictBue  ruApokcuaa  UUMHKA  C
pacTBOpaMM KHUCJIOT U IIEJIOYEN
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Tema 9.
XumMunueckas CBA3b.

OKHCIuTEILHO-
BOCCTAHOBHUTEJIbHBIE
eaKIUHU

8 u)

9 KJIACC

Qﬂekmpoompuuameﬂbﬂocmb aTOMOB
XUMHYECKHUX AJIEMEHTOB. XUMHUYECKasl CBSI3b
(I/IOHHaSI, KOBAJICHTHAs IIOJIAPHAA U KOBAJICHTHAsA

HETOJISIpHAS ).
CreneHb OKUCIICHHS.

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcakuuun

(OBP). ITpouecchl OKMCICHUS U BOCCTAHOBJICHUS.

OKHUCITUTEN U BOCCTAHOBUTEIH.

JleMoOHCTpaLuu
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
pEaKLMU: TOPEHUE, pEaKIUH Pa3JI0KEHHs,
COCIUHCHU A

(2 4 B Hezemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

PackpbIBaTh CMBICIT U3y4aeMBbIX TOHSTHIA 0] PyKOBOJICTBOM
negarora. OnpeaensTs BUJ XUMUYECKOU CBS3H B COCTUHEHUH C
UCTIOJIb30BAHUEM CXEM.

OmnpenensTh CTeNeHb OKUCICHUS! XUMHYECKOTO JIIEMEHTA 110
(dhopmyIie ero coeIMHEHUS C UCIIOIh30BAHUEM AJITOPUTMA.

Onpenensarts 37eMEHT (BEIIECTBO) — OKHUCIUTEINb U AJIEMEHT
(BemecTBO) — BOCCTAaHOBUTENb.

OOBSACHATH CYITHOCTH MTPOIIECCOB OKUCIICHHS U BOCCTAHOBJICHHUS.

CocTaBnATh MEKTPOHHBIN OamaHC ¢ yu€TOM YHuCIia
OTJIAaHHBIX ¥ MPUHSATHIX JJIEKTPOHOB.

CocTaBiIATh ypaBHEHNUE OKUCIIUTEIHHO-
BOCCTAaHOBUTEJIBHON PEaKIIMH 10 AJITOPUTMY pa3dopa
OKHCITUTEIIbHO-BOCCTAHOBUTEILHON PEaKIUH.

Hcnonb30BaTh NpH BEITIOJTHCHAH YISOHBIX 3a1aHUN TEKCTHI

yueOHUKa N0CIIe CTPYKTYPUPOBAHUS MaTepuasa, ClipaBOYHbIe
MaTepuaibl (IEPpUOIUIECKYIO

cucTeMy XuMudeckux aaemenToB . 1. MenneneeBa, Tabnuity
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM U COJIEH B BOJIE,

AIIEKTPOXUMHUYECKUH Pl HAPSKEHUN METaIOB).

IIpumepHbIE TEMBI,
pacKpbIBaoLIye
JAHHBIA pa3aen

NporpamMmel,
U KOJIMYeCTBO 4aCOB,
OTBOAUMOEHA X
U3y4eHue

OcHoBHOE
coJep:KaHue

OcCHOBHBIE BHIBI
AeATEJIbHOCTH
o0yuarwumuxcst

Pasznea 1. BemrecTtBo U XMMHYEeCKHE
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peakuuu (17 u)
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IloBTOpEHUE M
yriyoJenue 3HAHU
OCHOBHBIX pa3/1eJi0B

Kypca 8 kiacca
(59)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema

xuMudeckux ayemMenToB 1. . Meneneena.

Ctpoennie aToMOB. 3aKOHOMEPHOCTH B U3BMEHECHHUH

CBOMCTB XMMUYECKUX AIEMEHTOB IIEPBBIX TPEX

MEPUOJIOB, KM, KaJIbLIUS U UX

COEJIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM

3JIEMEHTOB BIIEPUOJIMUECKON CUCTEME U

CTPOCHUEM MX aTOMOB.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX

BELIECTB (MEXyHa-pOAHAs U TPUBHAIIbHAS).

XUMUYECKHE CBOMCTBA

BEILIECTB, OTHOCSAIIUXCS K PA3JIMYHBIM KJ1accam

HEOPraHWYECKUX COEMHECHUH, NX T€HETUYECKas CBSI3b

HEOPraHUYECKHUX BEIIECTB.

CrpoeHnue BeniecTBa: BUJIbl XUMHUECKOU CBSI3U U TUIIBI

KPUCTAJUTMYECKUX PEHIETOK. 3a8UCUMOCTb C8OUCE

sewiecme Om ux cmpoeHus.

JdemMoHcTpanuu

1. Moenu KpUCTAIUIMYECKUX PEIIETOK
HEOPTraHUYECKHUX BEIECTB.

2. Kopotkonepuognas u

JUIMHHONIEpUOAHAs (POPMBI

[lepuoanueckoil CUCTEMbI XUMUYECKUX

anemenToB 1. . Menaeneena

XapakTepru30BaTh XUMUYECKUE JIEMEHTHI MEPBBIX TPEX
MIEPUOJIOB, KAJIMS U KAJIBLIHS 110 UX TOJIOKEHUIO B
[Tepuoanueckoii cucreme /. 1. MenaeneeBa conopoi Ha
QITOPUTM.

KnaccuduimpoBaTs 1 Ha3bIBaTh HCOPTAHMYECKUE BEIICCTBA
W3YYCHHBIX KJIACCOB C ONIOPOI Ha CXEMY, TaOJIUIly
pPacTBOPUMOCTH.

OmnuceIiBaTh 00IIHME XUMHYECKHE CBOICTBA BEICCTB
Pa3IMYHBIX KJIACCOB, TOATBEPKIATh CBOMCTBA
MIpUMEpaMu MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakimii c OIopoM Ha CXEMY.

Ornpenenars BUJ XUMUYECKON CBSI3U U TUIT
KPUCTAJUIMYECKON PEIIETKH BEIIECTBA C OMOPOM Ha
CXEMYy.

[Iporuo3upoBath CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHMUSI TOCTIE TIPEABAPUTEIILHOTO pa3dopa.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOPMAIIHIO U3 YIeOHUKA U CTIPABOYHBIX
MaTepHuanoB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN NOHATUIHBIN anmapar Kypca

XHUMUH.

Hcnonbs30Bath Mpu BHIMOJHEHUN YI€OHBIX 3a1aHUH U B

npoiiecce
MCCJIEI0BATEbCKOM IEATETFHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPaATypy XUMHUUYECKOTO COACPKAHNUS, CIPAaBOYHbIE

MaTepuasl, pecypcsl MHTepHeTa
I10J1 PYKOBOJICTBOM II€JIarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxumii (4 4)

Knaccuukanus XuMu4eckux peakiui no
pa3IUYHbIM NIPU3HAKaM (110 YKCIY U COCTaBY
YUYacCTBYIOIIMX B PEAKIMH BELLIECTB, 1O

menio8omy 3¢ghexmy, no usmenenuio cmeneneu
OKUCTICHUAXUMUYECKUX IeMEHMOB, NO
obpamumocmu, no yuacmuio Kamanuzamopa,).
OK30- u dHOOMepMuYecKue peakyuu,
mepmoxumMudecKue ypasHeHusl. Ilonsamue o CKopocnmu
Xumuueckou peaxyuu. Ilonamue o 20M02eHHbIX U
ecemepocenuvix peakyusx. Ilowsmue 06 oopamumvix
u HeoOpamumuvlx xumudeckux peaxyusx. Ilonamue
O XUMUHECKOM PABHOBECUU. @aKﬂ’ZOpbl, ejiauAarouwue
HA CKOPOCMb XUMUYECKOU Peakyuu U NOJ0JICeHUe
XUMUHECKO20 paBHOBECUAL.
OKHCINTENTEHO-BOCCTAHOBUTEIbHBIE PEAKIINU
(271eKTPOHHBIH OalaHC OKUCIIUTENIBHO-
BOCCTAaHOBUTEJILHON PEAKIINHN).

JdemMoHcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMUYECKOU PEAKIIUU OT

Pa3IMYHbIX PaKTOPOB.

2. BoznelicTBue kaTanm3aTropa Ha CKOPOCThb
XUMHUYECKOHN PEaKIUu.

3. [Ipumepsl HeoOpaTUMBIX U OOpPaTUMBIX PEAKIIHIL.

4. CMellleHnEe paBHOBECUSI XUMUUYECKOM pEaKInu.

Buiuucnenus
— KOJINYECTBA BEIIECTBA, 00bEMA U MAaCChl peareHTOB
WJTU ITPOJIYKTOB MO YPAaBHEHUSIM XUMHUECKUX PEAKIINI

PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUN U IPUMEHSATH 3TH
MOHATUS [IPU OITUCAHUU CBOMCTB BEILECTB U UX
IIPEBPALLCHU.

KnaccudunupoBars XUMUYECKUE PEAKLIUU IO PA3IUYHBIM

MPU3HAKAM.

VYcraHaBiuBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKON peaKLuu
OT Pa3IMYHBIX (DAKTOPOB TOJT PYKOBOJICTBOM YUHUTEIIS.

[Iporuo3upoBarb BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHHUI BPa3TUYHBIX YCIOBHUSAX MOCIIE
MpeIBapUTENbHOI pabOTHI.

Ornpenenarb OKUCIUTENb U

BocctaHoBuTenb B OBP. CocraBnsath

3JICKTPOHHBINA OaTaHC peaKIiu.

[Ipon3BOAUTE BBIYKMCIICHUS 10 XUMHUYECKUM YPABHEHHSM 110

AITOPUTMY.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOPMAIIHIO U3 YIeOHUKA U CTIPABOYHBIX
MaTepHuanoB, FPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MTOHATHIHBIN anmapar Kypca
XUMUU TIOCIIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS

Mmarepuara.
Hcrionp30BatTh MpH BHITOJTHEHNH YY€OHBIX 3aIlaHUN U B
mporecce

HCCIIeA0BATEIbCKOM IeATEIbHOCTH HAaYyYHO-IIOIMYJIAPHYIO
JIATCPATYPY XUMHUYCCKOI'0 COACPKaHUsA, CIIPABOYHBIC
MaTepurajibl, pECypChl I/IHTCpHeTaHOCHC KOHCYJIbTAllUU C
ncaaroroMm.
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Tema 2.
DJIeKTPOJMTHYeCKAsI
JUCCOLMAIUSA.
XuMH4YecKue peakunu
B pacTBopax

(8w

Teopus  ANEKTPOJUTHYECKONM  JTUCCOLMALIUAU.
ONEeKTPOIUTHl U  HEBIEKTPOIuThl. Kartnonsl,
aHWOHBL. Mexanusm oOuccoyuayuu eeujecms c
DA3IUYHBIMU — UOAMU  XUMUYECKOU  CEA3U.
Cmenenv Ouccoyuayuu. CunbHble H cradble
AJIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa, yCI0BUS UX
nporekanus. IoHHbIE ypaBHEHUS pEaKLUN.
XHUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBaHUM U
CoJIel B CBETE MPEJICTaBICHUI 00
ANEKTPOIUTHYECKON auccounanuu. Cpena
pactBopa. [loHaTHE O TUAPOIIU3E COJIEH.
KauecTBeHHbIe peaklini Ha KATHOHBI

Y aHUOHBI | XJIOPU-, OPOMHI, HO3U-, CYIb(aT-,
KapOoHaT-,

cunukatr-hocdar- aHMOHBI, THAPOKCUT-HUOHBI
KaTMOHbl aMMOHWUS1, MATHUS, KAJIbLIUSI, aJTFOMUHMS,
Keiesa 2+, 3+ , IIMHKa,

MIPUCYTCTBYIOIIHNE B BOJIHBIX PACTBOPAX..

JdemoHcTpanuu

OnexTpuuecKas IpOBOAUMOCTb PACTBOPOB
BELIECTB; IBUYKEHUE NOHOB B AJIEKTPUUYECKOM I10JIE.
OMBITHL, MIUTFOCTPUPYIOLIME TPU3HAKU
MPOTEKaHMs PeaKIUi HOHHOTO OOMeHa.

OnBITHI 110 ONPENIETICHHUIO CPE/IBI B paCTBOpaXxX coJiel

(xopuaaHaTpusi, kKapOoOHaTa HaTPHs, XJIOPHIA
LIUHKA).

JlabopaTopHbie

NpPaKTHYeCKue padoThl

Jlabopamopnulii onvim:

Ne8Peakiiun HOHHOTO OOMEHa B pacTBOpax
AIEKTPOJUTOB: cynbdara meau(Il)

1 N0y, KapOoHaTa HATPHUS U COJISTHOM KHCIIOTBI,

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATUH, @ TAK)KE CMBICI
TEOPUH NIEKTPOIUTUYECKON TUCCOLUALIMU C OIIOPOH Ha

CXEMBI.
OOBSCHATH IPUYUHBI AIEKTPOTIPOBOJI-
HOCTHU BOJIHBIX PACTBOPOB C IIOMOILIBIO II€1arora.

CocTaBiiTh ypaBHEHUs JUCCOLMALIMKI KUCIIOT, Leouei u
CoJIeH, OJHbIE U COKPAIIEHHBIE HIOHHBIE YPAaBHEHUS
XMMUYECKUX peaK1ii HOHHOTO
oOMeHa.

[1nanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUUECKUE
AKCIIEPUMEHTBI, IPOBOUTH HAOIIOAEHMUSI, JIENIaTh BBIBOIbI
0 pe3ysbTaTaM KCHEPUMEHTA 10CIIe PeABAPUTEIBHOM
paboTHI.

CnenoBath npaBuiiam 0e3onacHoi paboThI B 1JaOOpaTopuu Ipu
MCTIOJIb30BAaHUN XUMHUECKOW OCY/IBI U 000PYIOBAHUS
I10J1 KOHTPOJIEM IIEJIAarora.

[Ipon3BOANTE BEIUUCIIEHUS IO XMMUUYECKUM YPaBHEHUSM.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE
OTBETHI C ONIOPOI HauH(pOpMaILHIO U3 ydeOHUKA U
CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
WCIIOJIB30BaTh N3yYEHHBIN MOHATHIHBIN arapar Kypca
XUMUH T1OCJIE TPEABAPUTENBHOTIO CTPYKTYPUPOBAHUS
MaTepuana.

Hcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJJaHUN U B

mpouecce
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATypy XUMUYECKOTO COJIEPKaHNUs, CIIPABOYHbIE
MaTepuaibl, pecypcsl MHTepHeTanocne KOHCYIbTaluu ¢
Iearorom.
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peakuus

HEUTpaNU3alnuy MEXAY TUAPOKCHUIOM KaJlusl U COISTHOMN
KHUCJIOTOM.

No9. KauecTBeHHbIEC pE€aKIIMd Ha HOHBI B PACTBOPE.
IIpaxmuueckas paboma:

Ne 1. Pemienue 3kcriepuMeHTaNIbHBIX 3a/1a4 110 TEME.

Buiuucnenus
—II10 ypaBHeHI/IﬂM XUMHNYCCKHUX peaKHI/II/I

Paszgen 2. Hemera/ibl M MX cOeJUHEHUS
4 )
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Tema 3. O0was
XapaKTepHUCTHKA
XMMHYECKHX )JIEMEHTOB

VIIA-rpynnbl.
I'anorenn:

(4 1)

OO0r11as XapaKTepUCTHKA raJIOTeHOB.
OCo0EHHOCTH CTPOCHHS ATOMOB 3TUX

3JIEMEHTOB, XapaKTEPHbIE I HUX CTEIEHU
okucnenus. CTpoeHue u Gpu3n4ecKkue CBONCTBA
IIPOCTBIX

BELIECTB — raJIOr€HOB. XMMHUYECKHE CBONCTBA Ha
npuMepe xJiopa(B3auMoICHCTBUE C METAJUIAMU,
HeMeTallIaMH (BOJAOPOJOM U KHCIOPOJIOM),
wenouamu). Xinopooaopona. CosstHasi KUCIIOTAa,
XUMHUYECKHE CBOICTBA, no/iyuenue, IpUMEHEHUE.
KauecTBeHHbIE

peaxkiuy Ha raloreHu ]1-uoHkI. /Jeticmaue xnopa u
X710p08000p00a Ha Op2anu3m denogexka. Baxueiine
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

JdemoHcTpanuu
Buneomarepuansl: TaloreHsl U UX
coequHeHus. O0pasiibl XJI0PHUI0B.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
Jlabopamopnuwiii onvim:

Pacno3znaBanue XJ0pua-HOHOB.

IIpakmuueckasn paboma:

Ne 2. Tlony4yenne COMSTHON KUCIOTHI, U3y4eHHE €€
CBOMCTB.

Buviuucnenus
10 ypaBHeHI/ISIM XUMHNYCCKUX peaKHI/Iﬁ.

OOBscHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
HEMETAJUIOB U UX COEIMHEHUH B IIPEIeNIax MaJlbIX IIEPHUO/IOB
U TnaBHBIX noarpymnmn [leproanyeckoit cuctemMbl
XUMHUYECKHX 3JIEMEHTOB C YUETOM CTPOEHUS UX aTOMOB C
UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh (PU3UUECKUE U XUMHUUECKUE CBOICTBA
MIPOCTHIX BEIIECTBTAIOICHOB (Ha MPUMEpe XJIopa) U
CJIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA, XJIOPHIA HATPUS),
CrocoObl UX MOJIy4YeHHUs, IPUMEHEHNE U 3HAUCeHUE B
IPUPOJIE U J)KU3HU YEJIOBEKA MOCIIE CTPYKTYPUPOBAHUS
MaTepuana.

OnpenensiTb raJloreHuI-MOHbI B paCTBOPE C
MCIOJIb30BaHUEM TaOIuIlbl " XapakTepHble peakiui Ha
aQHUOHBI'".

[InaHMpOBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOJUTH HAOIIOAEHUS, IENIaTh BHIBOIBI
10 pe3ysbTaTaM dKCIEPUMEHTATIOCIIE IPEIBAPUTEIBHON
paboTHI.

Tema 4. O0mas
XapaKTepUCTHKA
XHMHYECKHUX 3J1€MEHTOB
VIA-rpynnsl. Cepa u eé
coeqnHenus (5 9)

OO11as XapakTepucTUKa 3J1eMeHTOB VIA-Tpymnmbl.
OcobenHoctu

CTPOEHHUSI ATOMOB ATUX JIEMEHTOB, XapaKTEPHbIE AJIs
HUX cTeneHu okucienus. CtpoeHue u pu3nuecKue
CBOMCTBA MPOCTHIX

BEIIIECTB — KHUCJIOPO/a U CEPHI.

AnnoTporHbie MOAM(PUKALINN KHCIOPOa U CEPHI.
XuMmudeckue

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
anemMeHTOB VIA-rpynmnsl ¥ uX COeIUHEHUN
¢ y4€TOM CTPOEHHUs UX aTOMOB C OIIOPOM Ha CXEMY
"N3meneHne paanycoB BHoarpynmnax".

XapakTepu3oBaTh (pU3HUECKHE
Y XMMHUYECKHE CBOMCTBA IIPOCTOTO BEIECTBA CEPHI U €€
COEIMHEHU I
(cepoBO10pOJ1a, OKCHIOB CEPbI, CEPHON KHUCIIOTBHI,
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CBOICTBa cephl. B3aumoseiicTBrue ¢ HeMeTayuiamMu - cynb(haToB), CIOCOOBI NX
BOJIOPOJIOM U KHCIIOPOAOM, METAJUIAMH,

KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoit Kucioramu. CepoBOAOPO, CTPOCHHE,
dbuznveckue
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U XUMHUYECKHE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHBIE). OKCU/IBI CEPBI KaK
MIPEICTaBUTENH KUCIOTHBIX OKCUI0B. CepHas
KHCII0Ta, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA
(obmmMe Kak mpeacTaBUTENs Klacca KUCIOT U
cneyughuueckue), npumerenne. CepHucras
KHCIIOTA.

Xumuueckue peaxyuu, aedxcawjue 8 0OCHOGe
NPOMBIUUIIEHHO20 CNOCOOANONLYYEeHUSL CEPHOT
Kuciomol. Annapamsi u npomexarowue 8 Hux
npoyeccwol (Ha npumepe npou3800Cmed CepHoll
KUCI0Mb).

Conu cepHOM KUCIIOTHI, KAYECTBEHHASI PEaKius Ha
CyIb(haT-uoH.

Haxoxnenue cepbl ¥ €€ COeIMHEHN B IPUPOJIE.
Xumuueckoe

3aeps3HeHUe OKpyscarouell cpedsbl COeOUHeHUIMU
cepbl (KUCI0mHble 0024COU, 3acps3HeHUe 8030yXa U
8000€M08), CnOCOObL €20 NPedom8pPaAueHUS.

JdemoHcTpanuu

Konnexuu (BuzeoMarepuansl): cepa U €€ COeJUHEHNUS.
OO0yrnuBaHue caxapa o AecTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
Jlabopamophuie onvimuol:

OO6HapyxeHue cynb(haT-HOHOB.

B3aumoeiicTBre paz0aBieHHON CEPHON KUCTOTHI C

LIAHKOM.
Buviuucnenusn

110 YpaBHCHHUAM XUMHUYCCKHUX peaKHI/Iﬁ

MOJy4YEHUS, TPUMEHEHUE U 3HAYEHUE B PUPOJIE U
JKU3HU YEJIOBEKA COMOpPON HA CXeMY U IUIaH.

Onpenenarh HaTM4YUE Cyab(aT-nHOHOB B PacTBOpE.
OOBSCHATH CYITHOCTH YKOJIOTHYECKUX TPOOIIEM, CBSI3aHHBIX C
nepepadoTKON COSAMHEHUH CEPBI TIOCIIe CTPYKTYPHPOBAHUS

Marepuana.

[InanupoBaTh U OCYIIECTBIIATH HA TPAKTUKE XUMHUUECKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOFOICHUS, JACTIaTh BHIBOBI 110
pe3yJsibTaTaM 3KCIIEpUMEHTA.

CnenoBath npaBuiiamM 0e3onacHoi paboThI B 1JaOOpaToOpuu IpU
MCIOJIb30BAaHUU XUMUYECKOM MOCYABI M1 000PYIOBaHHUS MO
PYKOBOJICTBOM I1€/1arora.

[Ipon3BOANTE BBIYKMCIICHUS 110 XUMHUYECKUM YPAaBHEHUSIM 110

anroputmy. IcTioap30BaTh Mpy BBHITOJIHEHUH YY€OHBIX

3a/laHui TEKCThl y4eOHHKa,
cnpaBouHble Matepuainsl ([lepuoanueckyro cucremy
xumuueckux snementoB J[. . MenaeneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCIOT,
OCHOBAaHMH U COJIEN B BOJE, DIEKTPOXUMUUECKUN P
HaNpPsUKEHU N METaIIJIOB).

Hcnonb30Bath MpH BHIMOTHEHUH YU€OHBIX 3aJaHUI U B
MPOIIECCE UCCIIENOBATENHCKON e TEIIbHOCTH HAYIHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUUYECKOTO COICPIKAHMS,
CIIPaBOYHBIEC MaTepUabl, pecypchl IHTEepHETaTIOCE
KOHCYJIbTAIIMH C M€JaroromMm
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Tema 5. O0man
XapaKTepUCTHKA
XHMHUYECKUXJIEeMEHTOB
VA-rpynnsl. A30T,
(ocdop 1 nx
coeUHEeHHUs

(7 9)

OO0m1ast XxapaKTepUCTUKA IJIEMEHTOB V A-TpyIInbl.
OcoGennoctu

CTPOCHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENICHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B IPUPOAE, HU3NUECKUE U
XMMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMMuak, ero punyeckue U XMMHUECKHUEe CBOICTBA,
nojrydaeHue unpumenenue. Coam aMMOHUS, X
(busznyecKkrue U XUMUYECKUe

CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas1 KUCIIOTA, €€ (hU3MIecKue u
XUMHUYECKHE CBOMCTBA (001IMe KaK MPEeICTaBUTENS
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kkucroma. Mcnonv3osanue Humpamos u coJeti
AMMOHUSA 8 Kayecmee MUHEPATbHBIX YOOOPeHU.
XUMUYeCcKOe 3arps3HEHUE OKPYKAIOIICH CPeIbI
COCTMHEHUSMU a30Ta (KHCIOTHBIE JTOXK/IH,
3arpsi3HEHUE BO3/1yXa, TOUBHI U

BOJIOEMOB).

docdop, artomponusie moouguxkayuu ghocgopa,
(bu3nuecKkrue uXUMHUECKHEe CBOICTBA.

Oxcun pochopa(V) u pochopnas kucnora,
(du3nyecKkre U XUMUYECKUE CBOWCTBA,

noayuenue. Kauecmeennas peaxyus na gpocgpam-
UOHDL.

Hcnonvzosanue pocpamos 6 kauecmee munepanbHulx
yOobpenuil.

3arpsi3sHEHHE TPUPOIHBIX BOIOEMOB (ocaTamu.

JdemMoHcTpanuu

Komnexmuu: pocdop u ux coeuHeHHUS.
B3anMozeincTBre KOHLIEHTPUPOBAaHHOM a30THOU
KHUCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
JIEMEHTOB VA- Ipynmbl U HMX COEAMHEHUH € Y4YETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKHME U XUMHUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U (ochopa U HUX COCTUHEHUH
(aMMuaka, cosieil aMMOHHS, a30THOM KHUCIIOTbI, HUTPATOB,
okcuaa pocdopa(V) u bochopHoit KUCTOTHI,
docdaroB), crmocoObl WX TMOJYYCHHUS, NPUMCHECHUE H
3HAYEHUE B IPUPOJIE U JKU3HH YEJIOBEKA C UCIIOJIb30BAHUEM
CXEMBI.

OmnpenensTb HOHBI AMMOHHUSA U (pocdhaT-uOHBI B pacTBOPE C
MCII0JIb30BaHNEM Ta0JnIbl " XapaKTepHble Peakuy Ha
KaTHOHBI U aHUOHBI".

OOBSCHATH CYIIHOCTH 3KOJIOTMUYECKHUX IPOOJIEM, CBI3aHHBIX
C HaxOX/IEHUEM COeIMHEHHH a30Ta u docopa B
OKpYXarolleu cpee.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHHUS, A€TIaTh BBIBOBI 10
pe3yJibTaTaM dKCIEpU-MEHTA.

CnenoBath npaBuiam 6e30nacHoOi paboThI B 1abopaTtopuu
IPU UCHOIB30BAHUN XUMHUECKON MOCY bl U 000PYA0BaHMUSL.

[Ipon3BOINTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh Ipyu BHITOTHEHUN YYEOHBIX 3a/1aHUM
TEKCThI yueOHHUKa, CIIPaBOYHbIE MaTepUaIbl
(mepruoINYECKYI0 CUCTEMY XMMUYECKHUX 3J1EMEHTOB /.

1. Menneneea, TabIUIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHUH U COJIEH B BOJE, JIEKTPOXUMHYECKUH PsIL
HaNpPsKEHUN METAIITIOB).

Wcnonb30BaTh py BHIIOTHEHUH YY€OHBIX 3aJaHUN U B

nporuecce

HCCIIEIOBATEIBbCKON AEATEIbHOCTY HAyYHO-IOIYISPHYIO

JUTEPATYpPy XMMHUYECKOIO COEP/KaHUs, CIIPaBOYHBIC

MaTepuaisbl, pecypcel IHTEepHETanmocne KOHCYIbTalluu C
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Jlabopamopnvie onvimoi:

1. BzaumopeicTBue colieii aMMOHUS € WETOYBIO.

2. O3HaKkOMJIeHHE C 00pa3liaMu a30THBIX U (hochopHBIX
yInoOpeHuit.

Ipakxmuueckasn paboma:

Ne 10. ITonyuenne ammuaka, U3y4eHHE €ro CBOMCTB.

Buiuucnenus
M0 YPaBHEHUSM XUMHUYECKUX peakluit

neaarorom

Tema 6. O0man
XapaKTepuc- THKA
XHMHYECKHX
3jeMeHToB IVA-

VYriepoa, alutoTponHble MoAM(UKAIIH
rpadut, anmas. Bsaumoneiicraue ¢

MeTalljlaMH, HeMeTallJlaMH,
KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOM

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
a5eMeHTOB IVA-Tpynnsl ¥ UX COEAUHEHUN € yUETOM

CTPOEHHS UX aTOMOB.
Xapaktepru3oBaTh GU3MYECKUE U XUMHYECKUE CBOMCTBA
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rpynnsl.
rJ1epoj U KpeMHUI 1
X

KHCJIOTaMH, PaCIPOCTPaHEHUE B IPUPO/IE,
¢buznveckne 1 XUMHUYECKHE

MIPOCTBIX BEUIECTB YIIEPOaa U KPEMHHUS U UX COCIMHEHUN
(OKCHAOB yIiIepo/ia, yroJbHOM
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coeTHMHEHHUs
(8w

cBoiicTBa. Ancopomus. Kpyrosopot yrieposa B
MIPUPOJIE.

Oxkcuppl yriaepona, ux Gpusnveckre U XuMHYECKHe
CBOWCTBA, UX JICHCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4eHUE U PUMEHEHHE.

Dkonozuyeckue npodiembvl, c6a3aHHbIE C OKCUOOM
yenepooa(lV), eunomesa enobanvHo2o nomenieHus
KAUMAma, napHuxoswviil 3¢ghgexm.

YronbpHas KUCIIOTa U €€ conu, ux pusndeckue u
XUMHYCCKHE

CBOWCTBA, TIOJy4YeHUE U IPUMCHCHHE.
KauecTBenHas peakuus HaKapOOHAT-HOHBI.
Ilepsonauanvhvie nonsamus 00 opeaHuyecKux
gewecmaax KaKk 0 COeOUHeHUsX y2nepooa:
0COOEHHOCMU COCMABA U CIPOEHUSL.

Ionsamue o 6uono2UYECKU BANCHBIX BEULECTNBAX.:
arcupax, benkax, yenesooax. Mamepuanvroe
€OUHCNBO OP2AHUYECKUX U

HeOpeaHuyeckux coeOuHeHul.

Kpemnuii, eco  gusuueckue u  xumuuecxue
ceoticmea (ha npumepe 83aUMOOEUCMBUS  C
Memaniamu U HeMemauilamu), NojiyyeHue U
npuMeneHue 8 INeKMpOHUKe.

Coeounenus kpemuus 6 npupode. Obwue
npeocmasnenus 06 okcuoe kpemuus(lV) u
Kkpemuuesot kuciome. Curukamol, ux UCHOIb308AHUE
8 Ovbimy, MeouyuHe, npomviuLienHocmu. Basxcnetiuue
CmpoumenbHble Mamepuabl. Kepamuxa, cmexio,
yemenm, bemoH, dHcenezobemon.

IIpobnemul 6e30nacHo20 UCNOIbL306AHUSA
CMpPOUMENbHLIX MAMEPUanos 8

NOBCEOHEBHOU HCUSHUL.

JdemoHcTpaumnu
Monenu KpucTaNTIM4ecKiX pemeToK anmasa,

KHCJIOTHI, Kap6OHaTOB, OKCHaa KpEMHU, erMHHeBOﬁ
KHCJIOTHI,

CHUJIMKATOB), CIIOCOOBI X TIOJIYYCHHS, IPUMECHEHHE U
3HAUYEHUE B MPUPOJIEC U KU3HU YETIOBEKA.

Onpenenarp kapOoHaT- U
CHJIMKAT- UOHBI B
pacTBope.

OOBACHATH CYIIHOCTh SKOJOTUYECKHUX MTPOOJIEM, CBA3AHHBIX
C HaXOKJEHUEM YTJIEKUCIIOrO ra3a B OKpYyKarollei cpene.

NnnroctpupoBath B3aMMOCBSI3b HEOPTaHUUECKUX
COCIMHEHUH YIJIepo/a U OPraHMYECKUX BEIIECTB MO
PYKOBOJICTBOM YUHTEJI.
[InanupoBaTh ¥ OCYIIECTBIISATh HA MPAKTHKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOJIO/ICHUS, JeJIaTh BBIBOJIBI
M0 pe3yibTaTaM SKCIIEPUMEHTA IMOCJe MPeIBAPUTEIBLHON
paboTHI.

CrnenoBath mpaBuiiaM 0€30MacHOI paboThI B
n1abopaTopuu MPH UCTIOIH30BAHUH XUMHUYECKON
MOCY/IbI B 000pYOBaHMUS.

Hcnonb30Bath mpu BHIMOTHEHUH YI€OHBIX 3aaHHMA
TEKCTHI YU€OHUKA, CTPABOYHBIE MaTEPHAIIBI
(ITepuonuyeckyro cucTeMy XUMHUYECKHX JI€MEHTOB /.
N. MenpneneeBa, TaOIHIly pacCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, DIEKTPOXUMUUYECKUN P
HaIPsHKEHUH METAJIOB) MOCIIE KOHCYIBTAIIUU C
IeJaroroM.

Hcnonws30BaTh Mpu BEIOJHEHUN YI€OHBIX 3a1aHUH U B

rpoiiecce
MCCJIEI0OBATENbCKOM IEATETHHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPaATypy XUMHUUYECKOTO COACPKAHNUS, CIPAaBOYHbIE
Marepualibl, pecypcbl MHTepHETaIOCIE KOHCYIBTALMK C
IeAaroroM.
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rpaduTa, MOJIEKYIbI PysiepeHa.
AncopOuust pacTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM yriéMm. [Ipotusoras.
Buneomarepuaisl: cuinvkaTHas
IIPOMBILIIEHHOCTh. MO1€711 MOJIEKY I
OpPraHUYECKUX BEILECTB.

JlaGopaTopHble U NPAKTHYECKHE PAGOTHI
Jlabopamopmuwiil onvim:

KauecTBenHas peakius Ha KapOOHAT-HOH.
Ipakmuueckue pabomei:

No 11. [Tonydenue yriiekucaoro ra3a u u3yueHue
ero cBoiicTB. KauecTBeHHas peakuus Ha
KapOOHAaT-HOH.

No 12. Pemienne skcriepiMeHTaIbHBIX 33/1a4 110 TEMe
«Hemerannsi».

Buviuucnenusa

M0 YPaBHEHHUSIM XUMUYECKUX PEaAKIUil, €CITH ONH
W3 peareHTOB IaH B BUJIE BOJHOTO PacTBOpa ¢
H3BECTHOM MacCOBOU JTOJIEH.

Pa3nen 3. Metanibl p)l ux coeaunenus (20
q
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Tema 7. O01mue

CBOMiCTBaMeTALJIOB
(4 4)

O61ua;1 XapaKTCPUCTHKA XUMHUYCCKUX JJICMCHTOB —
MCETAaJIJIOB Ha

OCHOBaHMH X MojokeHus B [lepuogunieckoit
cucteMe xuMuueckux anemenToB /1. 1. Menaeneera u
cTpoeHust aToMoB. CTpOCHHE METAILIOB.
MerTannndeckast CBSI3b U METAJUTMYECKas
KPUCTAJUTMYECKas PeméTKa. DICKTPOXUMUUYCCKUM P
HanpspKEeHUH MeTaiuioB. GU3nyeckue u

XUMHUYECKHUE CBOKMCTBA METAIIIOB. OOwjue cnocobul
nonyuenus memannos. llousmue o koppo3zuu
Memaiios u OCHOBHblEe CNOCOObL 3auUmMbl OM
koppo3suu. Cniagwvl (cmanv, wy2yH, OI0paAIOMUHULL
bpoH3a), ux npumeHrenue 8 6bimy u

NPOMBIULIEHHOCTU.

JdemMoHcTpanuu

O3zHakomIIeHHE C 00pa3laMy METaJIOB U
CIJIAaBOB, UX (PU3HMUECKUMH CBOMCTBaMHU.
Mopenu KpUCTAIIMYECKUX PEMETOK
MeTaJuloB. Buseomarepuanist:

KOPPO3Hs METAJLIOB.

JlabopaTopHble U NpaKTHYeCKHe PadoThl
Jlabopamopnvie onvimuol:

O3nakomiieHHe ¢ 00pa3laMu CIJIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIMH METAJIIa C KUCIOTON
OT IPUPOJIbI METAILIA.

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

PackpbIBaTh CMBICT N3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
MOHATHS ITPU ONTMCAHUYU CBOKCTB BEILLIECTB U UX
MpEBPAILICHUH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIOB U UX COEIMHEHHI C
y4E€TOM CTPOCHHMS UX aTOMOB.

XapakTepru30oBaTh CTPOSCHUE METAJIOB, O0IIHE PU3NICCKUE U
XUMHUYECKHE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00111E CITOCOOBI TOTYyYEHUSI METAIIIOB
IIOCJIE CTPYKTYPUPOBAaHUsI MaTeprala.

CrnenoBath mpaBuiiaM 6€30MacHOI paOboOTHI B
1a00paToOpUU MPU UCIIOIb30BAHUHM XUMUYECKON
MoCyAbl U1 000y IOBaHHSI.

[Ipon3BOaANTE BEIYHUCIECHHUS 110 XUMUUECKUM YPaBHEHHUSIM.

Hcnonb30Bath MpH BHINOJHEHUH YU€OHBIX 3aJJaHUM
TEKCThI Y4eOHHUKa, CIIPAaBOYHBIE MaTEpUaIbI
(ITepumonnyeckyro cucTeMy XUMHUYECKUX 3J1€MEHTOB /.
U. MenneneeBa, TabIUIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, DIEKTPOXUMUUYECKUN P
HaIpsKEHUN METAIIJIOB).

Hcnonb30BaTh py BHINOTHEHUH YY€OHBIX 3aJaHUN U B

npolecce
HCCIIEIOBATENILCKON EATENBHOCTH HAYYHO-TIONYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COAEPIKAHUSI, CIIPABOYHBIE
Marepuaiibl, pecypcsl MHTEpHETATIOCIIE TPEABAPUTEIIBHOM
KOHCYJIBTAIIMH C M1€1aroroM
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Tema 8. Baxxnelmme
MEeTAJLJIbI M UX

COCANHCHUA
(16 )

Illenounsie METaJlIbI. ITonoxenue B
[Tepuoanueckoit CHCTEME XUMHYECKUX 3JIEMEHTOB
A. W. MenneneeBa, CTpOEHHE  aTOMOB.
Haxoxnenue B mpupoze.

dusnyeckue 1 XUMHUECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKkcuasl u
TUIPOKCUIBI HAaTpud U Kanud. [Ipumenenue
IIEJIOYHBIX METAJIJIOB Ml UX COCIUHCHUM.
Illenoyno3eMenbHbIE  METajlbl MarHud H®
KaJIbIIMi, CTpoeHue artomoB. llomokeHue B

[Tepuoamueckoii cUcTeMe XUMHUYECKHUX
anemenToB JI. M. MenneneeBa. HaxoxaeHnue B
MIPUPOJIE.

Pusnyeckue U XMMHYECKHE CBOMCTBA. Baxnenmme
COEAMHEHUS KaJbLUs (OKCHUJI, TUAPOKCHI, COJIN).
Kécmxkocmov 60061 u cnocobvr eéycmparnenus.
Anromunuii. [lonoxenue B [lepnonnyeckoii cucreme
xumuueckux 3nemeHToB . 1. Menneneesa, ctpoeHne
atoMa. Haxoxxnenue B npupone. dusznueckue u
XUMHUYECKHE cBOicTBa. AM(poTEpHbIE

CBOMCTBA OKCUJA U THIPOKCHUA.

Keneso: coctas, CBOMCTBA U NIOJIYYECHHUE.
ITonoxenue Bllepuoguyeckont cucreme
XUMHYECKHUX 3JIEMEHTOB

. 1. Menneneesa, ctpoenue aroma. Haxoxxaenue B
npupoje. Pu3nyeckre 1 XUMUYECKHE CBOMCTBA.
Oxkcuapl, rusipokcubl U conu xenesa(ll)

u xene3a(Ill).

JdemMoHcTpauuu
B3anmoaeiicTBre HaTpUs ¢ BOJOM.
OxpammBaHue IUIaMEHH HOHaMU
HaTpus U Kanus. OKkpalinBaHue
IUIAMEHU HOHAMU KaJIbLIUSI.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB- METAJJIOB B IPYIIIAX U UX
COEIMHEHUH C yUETOM CTPOEHUS UX ATOMOB.

XapaxkTepu30BaTh (PU3NYECKHUE U XMMUYECKHE CBOICTBA
MIPOCTHIX BEILIECTB METAIOB U UX COEIUHEHUI (OKCH/IOB,
THJIPOKCHJIOB, COJICH) C OTIOPOIi Ha CXEMY, CITIOCOOBI X
MOJy4YeHUS, IPUMEHEHUE U 3HAUCHUE B IPUPOJIE U )KU3HH
YeJI0BeKa.

Pacnio3naBate ¢ MOMOIIBIO KAU€CTBEHHBIX PEaKIUil MOHBI
METaJUIOB (MarHus, KaJlbLiusl, aJIFOMUHUS, IUHKA, JKeJie3a
(2+), xxenesa (3+), meau (2+) ¢ UCIONB30BaHUEM TaOIHIIBI
"XapakTepHble peaKMi Ha KaTHOHBI".

[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECCKHE
OKCIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS, IEJIaTh BBIBOJIBI 10
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBatb npaBuiaM 0e30macHoi paboThI B 1a00paTOpuu Mpu
UCIIOJIb30BaHUH XUMHUYECKOH MOCY1bl U 000py10BaHHUS.

[Ipon3BOINTE BBIYUCIIEHUS IO XMMUYECKUM YPaBHEHUSIM.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOpPMAIIHIO U3 YIeOHUKA U CTIPABOYHBIX

MaTepHuasoB, IPAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN NOHATUIHBIN anmapar Kypca
XUMUMU.
Mcronb30BaTh NpH BBHIIOIHEHUH YU€OHBIX 3aJJaHU U B
rporiecce
HCCIIE0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy XUMHUYECKOTIO COACPIKAHNUs, CIIPABOYHbIE
Martepuansl, pecypcsl IHTEpHETa IOCIIE TPEIBAPUTEIBHON

KOHCYJIbTAallUU C II€Aarorom
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BsauMmoericTBue okcuna Kajablus ¢ BOJOU.
Buneomarepuansl: ropeHue xee3a B KUCIOPOAe U
XJIope.

JlaGopaTopHble ¥ IPaKTHYEeCKHE PadoThI
Jlabopamopnvie onvimul:

O3HakoMJIeHHE ¢ 00pa3aMu allfOMUHUS U
ero criaBoB. AMQoTepHbIe CBOMCTBA
THJIPOKCH/IA ATFOMUHHUSL.

KadecTtBeHHbIC peakiiny Ha MOHBI JKeje3a.
IIpaxmuueckue pabomoi:

Ne 13. PemnieHue sKCriepuMEHTAIBHBIX 33]1a4 110 TEME
«MeTtaibl.

Buiuucnenus
110 YPaBHEHUSAM XUMUUYECKHUX PEAKIIUMN.

Pa3znen 4. Xumus ?301§pymammaﬂ cpena
q

Tema 9. Hoesvie mamepuanvt u mexnonoeuu. Bewecmsa u XapakTepru30BaTh POJb XUMUU B PA3INYHBIX cepax
BemecrBa u Mamepuansl 8 NOBCEOHEBHOU HCUZHU YenoseKka. Xumusa | NeSTeTbHOCTH JIF0AEH, OCHOBHBIEC BEIIECTBA U MaTEepHAJIbl,
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MaTepualibl B

KHU3HHU
4Y€JI0BCKa

u 30oposve. bezonacnoe
%cnwzwoeanue seuiecms U XUMU4ecKux peakyuii 8
bIMmy.

IMPUMEHACMBIC B )KU3HU COBPEMEHHOTI'O
YCJIOBCKa.
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(3w Ilpupoonsie ucmounuxu yeneeo0opooos (y2oib, OOBACHATD yCIIOBUS 0€3011aCHOTO UCITOJIH30BAaHUS BEIIECTB U

NPUPOOHDLIL 2a3, Heghmv), NPOOYKMbL UX XUMHYECKHUX PEAKIUi B OBITY.

nepepaGomxu, ux poib 8 Guimy u AHaIM3UPOBATh U KPUTUYECKU OLIEHUBATH HHPOPMAIIUIO O
NPOMBIULIEHHOCTU. BJIMSHUN .

OCHOGbI IKOTO2UHECKOTL 2PAMOMHOCTIL. IPOMBIIIJICHHOCTH, CEITLCKOTO X03SHCTBA, TPAHCIOPTA U
Xumuueckoe 3azpsszHenue okpydcaioueli cpeosl Ap. Ha COCTOAHME OKPYKAIOLIEH CPEIBL.

(npedenvio OONYCMUMAs KOHYEHMPayus 6euecme YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb IIPU XUMHUECKUX 03KOTax
— IIK). U OTPaBIICHUSIX.

[IpuauMaTh yuactre B 00CYXIEHUH MTPOOJIEM XUMHUECKOU U
HKOJIOTMYECKOI HAIIPaBICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 IpobIeMe U MpeiaraTh
BO3MOJKHBIE ITyTH €€ pEeIIeHHs C OTIOpol Ha MH(OPMALIUIO

us3
yyeOHHKAa U CIIPaBOYHbBIE MaTepUaJIbl, pecypchl MHTepHETA.

Ponv xumuu 6 pelleHUU IKoI02UUYEeCKUX np05ﬂ€M.

[Ipn pa3paborke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIOJIb30BAaHUS AJIEKTPOHHBIX
(unpoBbIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMIMXCA Y4eOHO-METOANYECKUMH MaTepuaiaMu (MyJIbTUMEIUIHBIE TPOrPaMMBbl, 3JEKTPOHHBIE YUYEOHUKH U
3a/IaUHUKM, DJIEKTPOHHBIE OMOIMOTEKH, BUPTYyaJbHbIE JIaOOPAaTOPHH, UIPOBBIE MPOrPaMMBbI, KOJJIEKUIUU LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCMOJb3yeMbIMU 11 OOyYeHHUs M BOCHHUTAHMS PA3IMYHBIX TPYNN TMOJb30BaTeNed, MPEACTAaBICHHBIMU B 3JEKTPOHHOM (LIU(GPOBOM) BUAE HU
peannzyronmmu auaaktudeckue BosmoxkHoctu UKT, conepikanue KOTOPbIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

2-ii BApHAHT
TEMATHUYECKOE INTAHUPOBAHUE

Bropoii BapraHT MPUMEPHOTO TEMAaTHYECKOTO INIAHUPOBAHUS UCTIONB3YyeTCs, ecii ooydatontecs ¢ 3I1P momydator oOpa3oBaHue B OTACITHHOM
Kiacce. B maHHOM BapuaHTe MpeiaraeTcs:

- U3y4YeHHe MaTepuasa KpynHbIMU OJIOKaMU;

- omepexkaroriee 00yJeHue;

= BO3MOXXHOCTBb IIPUMECHCHUA 3HAHUI B PA3TUYHBIX YCIIOBUAX (nepeHoc 3HAHWUI 10 aHAJIOTUU OT O6I].[I/IX CBOICTB PA3ITMYHBIXKJIACCOB BEIIECCTB K
OGH.[I/IM )41 CHGLII/I(I)I/I‘-IGCKI/IM CBOMCTBaM KOHKPCTHBIX BGIJ_IGCTB), YTO YBCIMYUBACT JOJIIO CAMOCTOATCIIbHOCTU 06yqafonmxcs1 IIpU U3YyYCHUU HOBBIX TCM.

CoOmromaercst TIOTUKA U3yYCHHS BEIIECTB — CBOIMCTBA BEIIECTB ONPENENSIOTCS CTPOCHUEM aTOMOB, DJIEKTPOOTPHIIATEIIEHOCTHIO, XUMHYECKON
CBSI3bI0 M CTPYKTYpPOW BEIIECTBA, B YACTHOCTH, THIIOM KpUCTAIUTMYECKHX pemieTok. (TeMbl: cTpoeHne aToma, CTpOEHHUE BEIIeCTBA, Ba)KHEHIIIHE

IpEACTAaBUTEIN ITPOCTHIX U CIIOXKHBIX BECIICCTB, XUMHUYCCKHUC pCaKI_[I/II/I).
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H3menenue IIJIAaHUPOBAaHUA 110 pasgciiaM U TEMaM COCTOUT B CIICAYIOIICM:

- M3Yy4eHHUE OCHOBHBIX BOIIPOCOB HEOPTaHWYECKON XMMHH OCYIIECTBISIETCA B 8 Kilacce, 00JIbIle BpEeMEHH BbIICNIAETCS Ha IPUMEHEHNE 3HAaHUN B
9 xnacce. M3 9 kmacca B 8-if mepeHocATcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMMUECKHUX peakuuil", "OJeKTpoJuTHYecKas AUCCOLUALIMSL.
XUMUYECKHUE PEaKIuu B pacTBopax";
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- mepecTaHoBKa TeM, 9 kiacc: TeMa «Metamibl» nepen «Hemeramnamuy», T.K. oOydaromuecs ¢ 3[IP Gonbliie 3HaKOMbI ¢ METaJIaMH U JIETYe
XapaKTEepU3yIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;
- IepepacnpeesIeHue COAEpKaHusl OJJHUX TEM B Apyrue (pacKkpblBaeTcs Ha KOHKPETHBIX IIpuMepax Apyrux tem). Tema "Xumus u okpykaromas
cpena" packpbIBaeTCs Ha KOHKPETHBIX MpUMepax B pazjenax "Metamwibl u ux coequnenus’, "HemeramislIV-VII rpynn u ux coenunenns";

- o0beMHEeHNe TeM (JaeT 00JIble BO3MOXKHOCTEH /1715 HCII0JIb30BaHUs CPaBHEHHSI — CXOJCTBA U 0TiIn4ni; Tema «Kucnopoa»u tema «Bogopon»);
- BegesieHue otaenbHbIX TeM (Tema «llepBoHauanbHbIe MOHATHS 00 OPTaHUYECKUX BEIIECTBAX»). BriaeneHune B OTACIbHYIOTEMY, B KauecTBE
"OykBapsi 10 OpraHUYECKOW XUMHUH', JaeT BO3MOXKHOCTH YIIIYOJSATh MOHATHUS: ONpEIeNeHHs, KilacCu(UKAIUs, OCHOBAHUS Ui KiacCU(UKAIUH,
HOMEHKJIaTypa, oOII1e CBOMCTBA BEILECTB, CTPYKTYpa BEIECTBA, COCTaBIeHHE (OpMYII MO 00Iel GpopmMylie 1 110 Ha3BaHUIO, Ha3bIBAaHHUE BEIIECTBA 110
dopmyne. B 3ToM ciydae mporpaMMHBIH MaTtepuai U3 XapaKTepuCcTUKUIVA moarpymnmnsl MOKHO JAOHECTH HE (PparMeHTOM KapTHHBI «OPTaHUYECKHE
BEIIECTBA», a KaK 4acThb 1es10r0. MoxeT ObITh BblJeneHa TeMa «[IpakTHKyM» B KOHIIE IEPBOI'O U BTOPOTO roJJ0B 00yUeHHUS.

TemaTH4ecKkoe MUIAHNPOBaHUES

OTHOIIICHUA BXUMHHU

KJIACC Bcero: 136 gac (2 w/Hen, 2 roga o0ydeHMs)
Tem KonuuectBo B Tom Haszpanus
Bl 4acoB qucie pabot
Ha Ha
KOHTPOJIbHBI MIPaKTUYECKU
e e
paboThI paboThI
Pasznen «llepBoHadabHBIE XUMUYECKHAE
MOHSATHSY, 144
1. Xumus — BaxHas 4 1 2 [TpakTuueckas pabota Nel « JlaboparopHoe o6opyaoBaHHe
o0nacTb Y TIPUEMBI 00paIIEHNsI C HUM)
eCTECTBO3HAHUS H [Tpaktuyeckas padora Ne2 «OuncTka 3arps3HEHHON
N IOBapeHHoi conn"
MPaKTUYECKON
JESITEIbHOCTH YEJIOBEKA.
2. BemecTBa u XuMnyeckue 7 - 1 ITpakTnueckas padota Ne3 «IIpusnaku nporekanus
peaxiuu. XUMHUYECKHUX peaKIHi»
3. KomnnuectBeHHbIE 3 1 )

Konrponsnas padora Nel «IlepBoHauanbHble XUMUYECKHE
MOHSTHSL, XUMUYECKHE HOPMYIIbI U YPaBHEHUSD 3aTPA3HEHHOMN
MIOBapEHHOM COIN»

Pasznen «Ilepuognueckuil 3aKOH

U nepuoanvcCcKast

cucrema xumuueckux daeMeHToB J[.1. MenzaeneeBa. CtpoeHue atoma. XUMHU4YECKas CBA3b.

OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE PEaKIIMNy, 159
7

4. CtpoeHue aToma

1

KonTponbnas pabota Ne2 «Ilepunoauueckas cucrema
XMMHUECKHX 3JIEMEHTOB
JI.N. MenneneeBa. CTpoeHHE aTOMAa)
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Ilepuonnueckun 3akoH U
[IepUOANYECKas CUCTEMA
XUMUYECKUX JIEMEHTOB
JI.1. Menpeneena

5.CtpoeHue BEIIeCTB.

XUMHYECKaA CBA3b.
OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJILHBIE PEAKITNU

KonTposbhas padora Ne3 «Xumunueckas CBA3b»

Paznen «Baxueniue MNPpCACTABUTCIIN HCOPIraHNMYCCKHUX BCIICCTBY, 354

6. Kucnopon. Bogopox. 411 [TpakTuueckas pabota Ne4 «Ilomyuenue kucnopoza u
u3ydeHue ero cBorictByIpaktuueckas padora Ne5
«[lonyueHue BoJOpoaa U U3y4€HHUE €T0 CBOMCTBY
Konrponsnas padora Ne4 «Kucnopon. Bomopoa»
7. Bona. PactBopsL. S - [TpakTuueckas pabota Ne6 « [IpurotoBneHue pacTBOpoB ¢
ONPEAECIEHHON MACCOBOM J10JIE PACTBOPEHHOTO BEILIECTBAY»
8. Teopust 31EKTPOIUTUYECKON ) -
JMCCOLIMAIIUU
9. Baxwneiimne % 1 Konrtponsnas pabora Ne5 «OcHOBHBIE KIacChl
KJIaCChI HeopraHuyeckux coenunenuin [Ipakruueckas padora No7
HEOPTraHUYECKUX «Pemienne 3ckcnepruMeEHTaNbHBIX 33124 110 TEME
COeTMHEHNH «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COETUHEHHI»
Pasznen «BemecTBo 1 XUMHUYECKHAE PEaKIIUNy, 44
10. OcHoBHBIE -
3aKOHOMEPHOCTH
XUMUYECKHUX PEAKIUI
9 KJIACC
Tem KonmuectBo B Tom HaszBanus
Bl 4acoB qucie pabort
Ha Ha
KOHTPOJIbHBI MPAKTUYECKHU
e e
pabOThI pPaboOThI

Paznen «lloBTOpeHue n yriyOiieHre 3HaHUU OCHOBHBIX pa3IeiioB Kypca 8 Kiacca
«BelilecTBo 1 XxuMHuYeckue peakuumy, 10y
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[ToBTOpEHME N 10 1
yrayOJaeHue 3HAaHUHA
OCHOBHBIX Pa3/I€JI0B Kypca

[Ipaktrueckas padbota Ne 8 «Peakiiuu HOHHOTO OOMEHa»
[IpakTrueckas padota Ne9 «KayecTBeHHbIE

peakuuu B pactBope» Konrponpnas padora Ne 6
«DIIEKTPOIUTHICCKAS TUCCOIHAIIHS

8 kiacca

Pazngen «Metanibl ¥ uX coequHeHus», 204

1. OOwue cBorcTBa 4 -

METaJJIOB

2.Mertanibl U ux 16 1 [IpakTuueckas padora Nel3 «Pemienue skcriepuMeHTaIbHbIX
COCIMHEHMS 3a/1a4 10 TeMe

«MeTaibl 1 MX COETUHEHUIN)
KonTrpoasHasg pabora Ne8 «MeTajiby

Pasnen «Hemeramel IV-VII Tpynn v UX COEIUHEHUA», 244
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3.00mas 4 - -
XapaKTepUCTUKA
XUMHAYECKHUX
aneMmenToB VIla
rpynnsl. I'aJloreHsl.

4.00mmas 5 - -
XapaKTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
Vla rpynmsl. Cepa u ee
COCTMHEHHUSL.

5.00611as XapaKTepUCTUKA 7 - 1 [Ipaktuueckas padora Nel0 «Ilonyuenune ammuaka u usyueHue

€r0 CBOMCTB»
XUMHUYECKUX DIIEMEHTOB

Va

rpynisl. A30T,

dbocdop u ux

COEJIMHEHMUS.

6.00mas 8 1 2 [Ipaktuyeckas padora Nell «Ilomyuenue yriekuciaoro raza u
XapaKTEPUCTUKA n3zydeHnue ero cBoiictBy [Ipaktuueckas pabora Nel2 «Pemienue
XUMHYECKHUX 3JIEMEHTOB 9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME

IVa rpymmsr. Yruepon, «Hemeramnel IV-VII rpynm u ux

coeTMHeHU»» KOHTpoIbHAsK

KPEMHUH U UX pabora Ne7 «HemeTamisn

COCIMHCHNA.

Pasnen «llepBoHadYaIbHBIE XUMHUECKHUE ITOHATHS 00 OpTaHUYECKHX BellecTBax», 104

7. IlepBoHauanabHbIE 10 } -
XUMHUYECKHETOHATHUS 00

OpraHNU4YeCKHUX
BEILIECTBAX

Paznen «O000mEeHne MaTepuana no Kypey «Heopranmyeckas Xumusi», 44

13. Xumus u okpykaroias 1 - -
cpena.

14. O6o01IeHNEe 3 1 - KonTponbnas padora Ne9 «torosast padbota 3a Kypc
Marepuaa 1o Kypcy HEOPTaHUYECKOW XUMUN»

«Heoprannueckast
XAMUSD)

Bcero 136 y

8 KJIACC
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(2 4 B HEmeMI0, BCEro 68 u)

IIpumepHbIe TEMBI,
packpbIBaloIye
JAHHBIN pa3aen

NPorpamMmblI,
H KOJIHYECTBO
YacoB, 0TBOAHUMOE
HA UX U3yYeHHne

OcHoOBHOE coiep:KaHue

OcCHOBHBIE BH/BI
IeATeIbHOCTH
00y4arouuxcs

Pa3nen 1.IlepBonavajibHble XMMUYeCKHe MOHATHUSA(14 1)
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Tema 1. Xumus —
Ba:KHasl 00J1aCTh
€CTeCTBO3HAHUS U
NMPaKTHYECKOM

JACATCIBHOCTH Y€JI0BCKA
(4 9)

Xumus 6 cucmeme Hayk. Ponb xumuu 6 sxcuznu
Tema wu BemiecTsa.
CBOIICTBA BEIIECTB.

yenoeeKkd. dusndeckue

[IpaBuna Ge3omacHOTO
oOpareHusi ¢ BEIIECTBAMH M JIa0OPAaTOPHBIM
obopynoBanueM. UUCThIC BEUIECTBA M CMECH.
CniocoObl pasnmenenus cmeceit. [lowsamue o

MemoOax nO3HAHUSL 8 XUMUUL.
JdeMoHcTpamun

1. JJaGopaTopHoe o0opynoBaHue.

2. PazninuHbie BUABI XUMHUYECKON MOCYABI.
3. OOpa31ibl BEIIEeCTB.

4. CniocoOslI pa3zieneHus cmecei
(¢punbTpoBaHuE, BHIIApUBAHUE,
JUCTUIUISALMS, XpoMaTorpagus).
JlaGopaTopHble M PAKTHYECKHUE

padoThI
Jlabopamopnule onvimbi:

Omnucanne (GU3HUYECKUX CBOMCTB

BemiecTB. Pasznenenne cMecH ¢

IIOMOUIBIO MarHuTa.
IIpakxmuueckue pabomoi:

Ne 1. JIabopaTopHOe 000pyI0BaHNHE U TIPUEMBI
oOparieHus ¢ HUM

Ne 2. Ouncrka 3arpsi3HEHHON TTOBapPEHHOW COJH

PackpsIBaTh CMBICIT U3y4aeMbIX IIOHATHM C TOMOILBIO [1€1arora.
PackpeiBaTh poJsib XMMHH B IIPUPOJE U )KU3HU YEJIOBEKA, €€ CBA3b C
JpYIMMM HayKaMu. Pa3nuyarh 4uCThIE BEILIECTBA U CMECH;

OJIHOPOJHBIE U HEOJHOPOAHbIE cMecH; Pa3nuyate Gpuzndeckue u

XUMHUYECKUE SIBJICHUS C OIIOPON Ha OIPENIEICHHUS.

Omnpenenars Npu3HaKd XUMUYECKUX PEaKLIUN U YCIIOBUSA UX IPOTEKAHUS.

CrnemoBath mpaBUIIaM IMOJIb30BAHUS XUMHUYECKON IMTOCYA0H H JJa0OPaTOPHBIM
000py/JI0BaHUEM, aTAK)KE IPaBUIIaM OOpaIEHUs C XUMUYECKUMHU
BEIIIE-CTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBIIOJIHEHHIO MPAKTUYECKUX pabOT 1101 KOHTPOJIEM
neiarora.

IInanupoBaTh ¥ IPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT 110 U3YYEHUIO U
OTMCaHMIO (PU3UYECKHX CBOWCTB BEIIECTB, CIIOCOOOB pa3AeieHus cMecen
BELIECTB 10J] PYKOBOACTBOM II€AArora c
oOcyXJIeHHeM IJ1aHa paboThl.

Vcrionb30BaTh MpH BHIMOJIHEHUH Y4e0-HbIX 3a/laHUi U B Iporecce

HCCIIEI0BATEIBCKON
NeSTeIbHOCTH Hay4YHO-TIONYJISIPHYIO JTUTEPATyPy XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEpUasl, pecypcsl IHTepHETa 1TOA
PYKOBOJICTBOM I€arora.

BricTpauBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha

MH(pOpMaLUIO U3
y4eOHHUKa U CIIPABOYHBIX MaT€pPHaJIOB, TPAMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBINA annapar Kypca XUMUHU
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Tema 2. BemecrBa
H XUMHUYECKHe PeaKkun

(79)

ATOMEI H© MOJIEKYJIBI. Xumudeckue
3HaKd (CHMBOJIBI) XHWMHYECKHUX

sneMeHTOB. OTHOCHUTENIbHAS aToMHas Macca.

OJICMCHTBI.

IIpocTeie U cioXHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEHUE.

Xumudeckas bopmyna. BanentHocth
aTOMOB  XUMHUYECKUX  JJIEMEHTOB.  3aKOH
NOCMOAHCMEA cocmasa sewecms.
OTtHocuTeNnbHas MOJIEKYJISIpHAs Mmacca.

MaccoBass 7071 XHUMHUYECKOTO »JJIEMEHTa B
COCIMHCHHUMN.

dusznueckue u XHUMHNYCCKHEC SIBJICHHUA.

XyuMH4YecKass peakuus M €€  NPU3HAKHU.

VYpaBuenus 3akoH

COXpPAHCHUA
XUMHNYECKUX

pasioxeHue, 3aMelleHne, OOMeH).

M. B. Jlomonocos — yuéHwiii-aHYyuKioneoucm.
JdemoHcTpanuu

dusnueckue sBiIeHUs (pacTUpaHUe

caxapa B CTYIIKe, KHTICHUE W KOH/ICHCAIIHS
BOJIBI U T. 1I.).

XuMudeckue siBieHus (ropeHue cBeuu,
pasioxeHue

caxapa, B3auMOJIECTBUE CEPHON KUCIIOTHI C
XJIOpUAOM Oapusi,

paznoxenue rugpoxkcuga meau(Il),
B3aNMOJICHCTBHE

XUMHWYCCKUX
MAacCChbI
peakuui

peaKkuum.
BEIIECTB
(coenuHeHue,

Twumrsl

[TpuMeHsITh eCTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS (B TOM YHUCIIC
HaOJII0IeHNE,
MOJICTTUPOBaHUE, SKCIIEPUMEHT) U OCHOBHBIC OIIEPAIMH MBICIIUTEIHHON
JEATEIEHOCTH

(cpaBHeHue, kiaccuuKanus) Ui U3y4eHHs! BELIECTB M XMMUYECKHX
peaKIuil C OIIOPOM HA AJITOPUTM WA CXEMBI.

PackppiBaTh CMBICII U3y4aeMbIX OHITUN U 3aKOHOB U IIPUMEHSATh 3TH
MIOHATHSI ITPU ONIMCAHUM CBOWCTB BELIECTB U UX MPEBPALLEHUN C ONIOPO Ha
IUIaH U KJIK0YEBBIE CIIOBA.

Paznnyate pusnveckue U XMMUYECKUE SIBICHHS, OOBSICHATD UX
CYUIHOCTb C TOUYKH 3pE€HHSI aTOMHO-MOJIEKYJIIPHOIO YYEHHS € OIIOPOH
Ha OIPECIICHNS U CXEMBI.

Onpenenars Npu3HaKd XUMUYECKUX PEaKLUH, YCIOBUS UX IPOTEKAHNUS.

OOBACHATH CYHIHOCTb (PU3MUECKUX U XUMHUECKUX SBJICHUIN C TOUKU
3pEHMSI AaTOMHO- MOJIEKYJIIPHOTO YYEHHUs C HCIIOIb30BAHUEM
BU3YaJIbHOM OIIOPBI.

KnaccugpunupoBaTe XuMHUYeCKUE peakliu (10 YUCIY U COCTaBy
pearupyonmx 1o0pa3youXcs BEIECTB) C OIOPOIl Ha CXEMBI.

CoctaBnath (HopMysbl OMHAPHBIX BEIIECTB MO BAJIEGHTHOCTU U
OTIpeIeNIATh BAJIGHTHOCTb 110 JOPMYJIaM BEILECTB C ONOPOi Ha
QITOPUTM Y4EOHBIX JEHCTBUIA.

PacctaBisaTh KO3 QUIHMEHTH B ypaBHEHHSIX XUMHUUECKUX PEAKIUN C OTOPOit
Ha aJITOPUTM Y4eOHBIX JeHCTBUIA.

CnenoBarh npaBHiiaM MOJIb30BAHHUS XMMUYECKOH MOCYI0M U 1aOOpaTOPHBIM
000pyA0OBaHKEM, a TAKXKe ITPaBUIIaM OOPAILEHU C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIHUSIMH 10 BHITOJIHEHHIO JAOOPATOPHBIX
XUMHYECKHX OIBITOB O] KOHTPOJIEM IeJarora.

Hcnonb30Bath Ipy BHITOJHEHUN YYeOHBIX 3a/IlaHUM U B poliecce
HCCIEA0BATENBCKON IEATENbHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATYPy
XMMHUYECKOTO COIEPKaHus, CIIPa-BOY-HbIE
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JKeJie3a ¢ Cepou, B3aMMO/JICHCTBUE KeTe3a C
pactBopom conu meau(1l)).

OnbIT, WJUTIOCTPUPYIOLIUNA 3aKOH COXpaHEHUs
MaccChl.

JlaGopaTopHble U NPpaKTH4YeCKHe PA0OThI
Jlabopamopnvie onvimul:

[Tpumeps! pu3nvecKux SBICHUIA
(TutaBiieHHE BOCKA, TASTHUE JIB/IA).

IIpuMepbl XUMUYECKHUX SIBIICHUA
(mpokaiuBaHUE MEIHOU MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJa C KUCIOTOM).
Mopenu aToMOB ¥ MOJIEKYII.

[IpakTuueckas pabota Ne3. [Tpusnaku
MPOTEKAHUS XUMUYECKUX PEAKIIUM.

Botuucnenusn

— OTHOCUTENBHON MOJIEKYIISIPHOU MaCChl
BCIIECTB;

— MacCOBOH 01 XUMHUYSCKOTO dJIEMEHTA

110 (opMyIIe COCTMHEHUSI

Marepuaisl, pecypcebl IHTEep-HeTa o pyKoBOJACTBOM Ilefarora.
BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nHpopManuo u3

y4eOHHKa U CIIPAaBOYHBIX MAaTE€PUaAIOB, IPAMOTHO UCIOIb30BATh U3yUEHHBIN

MIOHSATUHHBIN alapaT Kypca XuMuu

Tema 3.
KosmnyecTBeHHbIe
OTHOLLICHHS B
xumuu (34)

KonuyectBo BemectBa. Monbs. MonsipHas
Macca. 3akoH ABorazpo. MomspHbil 00BEM
razoB. Pacuersl mo xumudeckou Qopmyre.
PacueTsl MmaccoBOM 10JIM XUMUYECKOTO 3JIEMEHTA
B  COCIMHEHUH,
MOJISIPHOM Macchl. Pacd€rel Mo XUMHUUYECKUM
YpaBHEHUSIM.

JeMmoHcTpanms:

- 00pa3IIbl BEMIECTB KOJIMYECTBOM

OJIMH MOJIb Beruncnenus:

-pacueTt 1o Gpopmysie 1 0 XUMUYECKOMY
YPaBHEHUIO

KOJIN4YECTBA BCIICCTBA,

PackppiBaTh CMBICT N3y4aeMbIX MTOHSATUN U IPUMEHSITH ITH TIOHSTHS, a
TaK)K€ U3yYEHHBIE 3aKOHBI U TEOPHH JIJISl PEILICHUs PACUETHBIX 3314 C
TTOMOIIIBIO TIeAarora.

BbraucnsTe MOJISIPHYIO Maccy BEIECTB; KOJIMYECTBO BEUIECTBA, 00BEM
rasa, Maccy BeIIeCTBa C ONOpoi Ha oOpasell, Ha (OPMYIIBI;

IIpoBOAUTH pacu€Thl IO YpaBHEHUAM XUMHUUYECKUX PEAKIIMI C ONIOPOM HA
oOpaserr, anropuT™M y9eOHBIX JIEUCTBHI: KOJIMIECTBa, 00bEMa, MacChl

BELIECTBA [10 U3BECTHOMY KOJINYECTBY,
00BEMY, Macce peareHTOB WM IPOAYKTOB PEAKIINH.

BelcTpanBath pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOU Ha
HHGOpPMALMIO M3 Yy4eOHMKAa U CHPAaBOYHBIX MATEpUAlIOB, TPAMOTHO
HCIIOJIb30BATh M3YYEHHBIM IOHATUMHBIA amnmapar Kypca XUMHH C
ITOMOIIBIO IIEArora.
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Paznen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucreMa XuMHYECKHX

jiemeHTOB JI. 1. MenaesneeBa. CTpoeHue aToMOB. XMMUYECKAsl CBSA3b.

OKHMCIUTEILHO-BOCCTAHOBUTEIbHBIE peaknuu (15 u)

Tema 4. CTpoeHue
aroma.
Iepuoauveckuii
3aKOH H
IMepuoanueckas
cucTeMa
XHMHYECKHX
ajgemenToB /. U.
MenpeneeBa. (7 1)

[TepBbie MOTBITKH KJ1accupuKaluu
XUMHUYECKUX dyieMeHToB. [loHstue o rpymmax
CXOJIHBIX JJIEMEHTOB (menounbIe u
IIEIOYHO3EMENbHBIE ~ METAJIbl,  TaJIOTEHBI,
WHEPTHBIE  Ta3bl). JlemeHmvl, KOmopble
obpa3zyom amgomepmule OKCUObL u
2UOPOKCUODL.

Ilepnonnueckuit  3akoH. Ilepmonnueckas
CHUCTEMa XUMUYECKUX snemeHToB/l.

N. MengeneeBa. KoporkonepuonHas u

ONuHHONEepuoOHas HopMbl

PackpbIBaTh CMBICIT IEPUOIUYECKOTO 3aKOHA MOJI PYKOBOJICTBOM II€[arora.

[ToHnMaTh CylIeCTBOBAaHHE TIEPUOTUICCKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB (M3MEHEHHE PAINYCOB aTOMOB U
AJIEKTPOOTPHUIIATEIIBHOCTH) M UX COCMHEHUI OT
TIOJIOXKECHHUS B IEPUOAMYCCKON CHCTEME U CTPOSHHSI aTOMA C

UCTIOJIb30BAHUEM CXEM M TaOJIHII.

YcTaHaBIMBATh CBA3h MEXKIY MOJIOKEHUEM dJIEMEHTA B IEPUOANYECKOM
CHCTEME U CTPOSHUEM €T0 aToMa (COCTaB | 3apsi sapa, 00IIee YHCII0
AJIEKTPOHOB U pacHpeAeieHHe UX M0
ANEKTPOHHBIM CIJIOSIM) 10 00pasiy.

[TporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB AJICMEHTOB M UX
coeMHEHMH 1o rpynmnam unepuoaam llepuoanueckoit cucteMs ¢
MTOMOIIIBIO TIE/Iarora.
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[Tepuonnueckon
. U. Menneneesa. Ilepuonst u
rpynmbl. Du3znyeckuii CMbICT MOPSAKOBOTO
HOMeEpa,
3JIEMEHTA.
Crpoenue aromoB. CocTaB aTOMHBIX sIJ€p.
Hzomonwl.
ANEKTPOHHBIX 000J0ueKk aToMoB mepBbix 20
[Tepuoanueckoit
cuctemsl [[. 1. MenneneeBa. XapakTepucTHUKa
XUMHUYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHUIO B
IIepunonnueckoii cucreme /. 1. Menneneesa.

CHUCTCMbI XUMHUYCCKHUX

3JIEMEHTOB
HOMEpOB

epuosa W TPYMIL

DJNEeKTPOHBI. CrpoeHnue

XUMHNYCCKHUX 9JICMCHTOB

3axkonomepnocmu  usmenenus  paouyca
amomo8 XUMU4eCKux 9NeMeHMOos,
MemaniuyeckKux

U HEMEeMAIAUYeCKUX CEOUCME No

epynnam u nepuooam. 3nauenue

Ilepuoouuecxkoeo 3axona u Ilepuoouyeckoii
cucmemul
paszsumus Hayku u npaxmuxu. /[. U. Menoenees

— YUEHDIU U 2PANCOAHUH.
JdemMoHcTpauuu

Kopotkonepuoanas u
JUTMHHOTIEpUOIHask (hOPMBI
[Teproandeckoil CHCTEMbI XUMHUYECKUX
anemenToB J[. . Menneneena.
O3zHakoMJIeHHE ¢ 00pa3IlaMi METAIIJIOB U
HEMETaJIOB.

JlabopaTopHble U NPpaKTH4YeCKHe PA0OThI
Jlabopamopnbiil onvim:

XUMUYECKUX J1eMEeHMOo6 onst

XapakTepru30BaTh XMMUYECKHUE 3JIEMEHTHI IEPBBIX TPEX MEPUOOB,
KaJIns, KaJIbLIMS 110 ux nosioxkeHuto B [lepuognueckoit cucreme /1. 1.
Meneneesa.

CnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpUU MpU
WCIOJIb30BAaHUN XUMHUYECKOM TOCYIBI B 000PYIOBAHHUS IO KOHTPOJIEM
nejarora.

BricTpanBath pa3BEpHyThIC MUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM HA

nHpopManuo u3
y4eOHHKA U CTIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO UCTIOIb30BATh U3yUEHHBIN
MOHSATUWHBIN anmapat Kypca XUMHUH TOCIe CTPYKTYPHUPOBAaHUS MaTepuaa ¢
UCIIOJIb30BAaHUEM KJIULIE.

Hcrnonb30Bath MpH BHIMOJHEHNWN YU€OHBIX 3aIaHUM TEKCThI yueOHUKA MOCTIe
CTPYKTYPUPOBaHUS MaTepHalia, CIPaBOYHbIC MaTEpUaIbI
(ITepuonnueckyro cucreMy xumuueckux anemeHToB Jl. . Menneneena,
TaOIIUIly PAaCTBOPUMOCTH KHUCIIOT, OCHOBAHUI M COJIeH B BOJIE,
ANEKTPOXUMHUYECKUHN PsiJT HAPSXKEHUI METAJIOB).

Hcnonws30Bath npu BHITIOJIHEHUH YYEOHBIX 3aJJaHUN U B MIPOIIECCE
HCCIIEA0BATENIbCKON IEITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPyY
XUMHUYECKOTO CO/IEpKAHUs, CIIPAaBOYHbIE MATEPUATIBI, PECYPCHI
HuTtepHera 1moa pyKoOBOJICTBOM I€/1arora
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BzaumoneiicTBue
pacTBOpaMH KUCIIOT M IIeouei

THAPOKCHIA IIMHKAa C

Tema 5. CTpoeHue
BelIleCTB.
XuMH4ecKas CBA3b.
OKHuCANTENBLHO-
BOCCTAHOBHTEJ/IbHbIE
peaxuum (8 u)

Xumuyeckas cBs3b. KoBaneHnTHast (momsipHas
Y HETIOJIIpHAs ) CBSI3b.
DnexmpoompuyameibHOCMb amomMo8
xXumuyeckuxanemenmos. onHnas cBsa3n. Tunwi
Kpucmanaudeckux peutemox. CTeneHb
OKHCJICHHS.
OKHCIUTEIBHO-
BOCCTAaHOBUTENBbHBIE peakiuu. [Ipoiecch
OKHCJICHUS U

BoccTaHOBJICHHA. OKHUCINTEIN U

PackpbIBaTh CMBICI U3y4aeMbIX MMOHSATHI MO PYKOBOJCTBOM
negarora. OnpenensaTs BUJ XUMHUYECKOW CBS3H B COCTMHEHUU
C HCTIOJIb30BAHUEM CXEM.
OmnpenensiT CTeTeHb OKUCICHUSI XUMHUECKOTO dIIEMEHTa 110 (popMyIie ero
COETMHEHUS CUCIIOJIb30BaHHUEM alITOPUTMA.
Onpenensarts 27IeMEHT (BEIIECTBO) — OKUCIUTENh U AJIEMEHT (BEIIeCTBO) —
BOCCTaHOBUTENb. OOBSICHITH CYIIIHOCTH MPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHUSI.
CocTaBisTh AJIEKTPOHHBIN OaJlaHC ¢ YIETOM YKCIIa OTIAHHBIX U IPUHSITHIX
DIIEKTPOHOB.
CocTaBiIdTh YpaBHCHHC OKHCJIHUTENbHO-BOCCTAHOBUTEIBHOMU pCaknumn
10 AJITOPUTMY pa300pa OKUCINUTEIbHO-BOCCTAHOBUTEIBHOM
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BOCCTAaHOBUTEIIH. peaxkuuu.
Hcnonp30BaTh MU BHITOJHEHUH YU€OHBIX 3aJaHUI TEKCThI ydeOHUKa Mociie
JdemoHcTpauuu
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peaKuu: TOpeHue, peakliuy pa3ioKeHHs,
COEMHEHHS PacTBOPUMOCTHU KUCIIOT, OCHOBAHHM U COJIeH B BOJIE, DIIEKTPOXUMUYECKHI

CTPYKTYpPUPOBaHUS MaTepuaia, ClipaBOYHbIC MaTepraIbl (IEPHUOIUIECKYIO
cucreMy xumudeckux 3nemenToB Jl. 1. Menneneesa, Tabnuiy

PSAAHANPSHKEHUI METAIIJIOB)
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Pa3nen 2. BaxkHeiiniue npeacTraBuTe I HEOPraHUYECKUX
Bemiects (35 1)

Tema 6. Kucaopoa.
Boaopon.
(144)

Bo3nyx — cmech razoB. CocraB BO3ayxa.
Kucnopon — 31eMeHT U MpocToe BEIIECTBO.
O30H. HaxoxnaeHue kuciopoia B MpUPOJE,
(dbu3nUecKkre U XMMHUYECKHEe CBOICTBA. Peakiumn
TOPEHHUs] TPOCTBIX M CIOXKHBIX BEIIECTB.
Tennosou appexm xumuueckou peaxyuu.
DK30- U YHIOTEPMUYECKUE peaxuuu,

mepmoxumuiecKue

ypasnenusi. Tlonstue 006 oxcumax. CrocoOb
MOJIy4YeHUsl KHUCIopoAa B Jnaboparopuu U
MPOMBIIIJICHHOCTH. TPUMEHEHHE KHCIOPO/Ia.
KpYTrOBOpPOT KHCIIOpOoJa B mpupoze. TomimBo:
Yrodb W METaH. 3arpsi3HEHHE BO3/yXa,
yCHJIeHHE apHUKOBOro 3 dexTa, pazpylieHue
030HOBOTO CJIO4.

Bomopon — aneMeHT U pocToe BEIIECTBO.
Haxoxnaenne Bogoposa B mpupojie, husnueckue
U XUMUYECKHE CBOWCTBA (HA TIpUMEpE
B3aUMOJICHCTBUS C HEMETAUIaMUA M OKCHIaMH
METAJJIOB), TPUMEHEHUE, CHOCOObL NOJIYYEHUSL.
[Tonsitue o xucinorax Kuciotsl u conu.

JdemMoHcTpanuu

B3aumogeiicteue dhocdopa, ceprl u xemnesa ¢
KHCIIOPOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHJICOOTIBITOB).

Onpenenenue coaep:kaHus KUCI0poa B
Bo3ayxe. ONbITHL, AEMOHCTPUPYIOIIHE

PackppiBaTh CMBICI U3y4aeMbIX NOHITUN U IPUMEHSTH 3TU IIOHATUS IPU
OINMCAaHNUU CBOMCTB BEIIECTB U X IIPEBPALLIEHUN C UCIIOIb30BAHUEM
OIIOPHBIX CJIOB U KJIMILIE.

XapakTepu30BaTh (ONUCHIBATH)C ONOPOU HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO31yXa, (PU3MUYECKHE U XU-MHUYECKHE CBOMCTBA KUCIOPO/a,
CIOCOOBI €ro MoJIy4yeHHs], IPUMEHEHUE U 3HAUE€HUE B IPUPOJIE U KU3HU
YeJloBeKa.

CpaBHUBATh peaKkLIMK TOPEHUS U MEIJIEHHOT'O OKHCIIEHUS C
HpeaBapUTENbHbIM 00CYKICHUEM TAPAMETPOB CPAaBHEHHUS.

Cobupats mpuOOPHI )15 MOTYYEHUSI KUCIOPO/ia (BEITECHEHUEM

BOJIbI U BO3/1yXa). Pacrio3HaBaTh ONBITHBIM MYTEM KUCIOPO MO/

KOHTpOJIEM IeJarora.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIMKY JIJISl COCTaBICHUS POPMYJT
BEIIECTB, MOJIEKYJISIPHBIX YPAaBHEHUI XUMUYECKUX PEAKIUI C yuacTHEM
KHACIIOpOJa.

OOBACHATDH CYLIHOCTh FKOJIOITMUYECKUX MPOOJIEM, CBA3aHHBIX C 3arpsA3HEHHEM

BO3/yXa.

CnenoBath npaBuiiaM 0e30MacHON paboThI B 1a00paTOpUU IpU
UCTIONIb30BaHUH XUMHUUECKON ITOCY bl U 000PYI0BaHUS MO KOHTPOJIEM
rejarora, a Takye npaBujiaM oOpalieHus ¢ TOPIOYMMH BELIECTBAMH B
OBITY.

IInannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTBI,

MIPOBOAUTH
HaAOJIOCHNS, JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM 3KCIIePH-MEHTa MO

PYKOBOJICTBOM Il€/1arora. ¥ 4acTBOBaTh B COBMECTHOI paboTe B TpyIIIe.
Hcnonp30Bath Ipu BHITOJHEHUN YYeOHBIX 3a/laHUM U B poliecce
HCCIIEIOBATENbCKON AESITENbHOCTH HayYHO-TIONYJISPHYIO JIUTEPATypy
XUMHYECKOI0 COJIEPKaHUs, CIIPABOYHbIE MATEPUAJIbI, PECYPCHI
WHTepHeTa noJ pyKoBOACTBOM I€Aarora.

BeicTpauBars pa3BEPHYTHIE MMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha HHPOPMAIMIO 13 y4eOHUKA U CIIPABOYHBIX MaTe-
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YCIIOBUSI BOBHUKHOBEHUS U [TPEKPAILICHUS
TOPEHHUS.
JlaGopaTopHble M NpaKTHYECKHE PA0OThI
Jlabopamopmuwiii onvim:
O3HakoMJICHHE ¢ 00pa3I[aMHi OKCUIOB.
INZpaKmuqecmﬂ paboma.

o

4. [TomyueHue KUCIOpoaa, U3y4eHHE €ro
CBOMCTB.

[IpakTuueckas padora Ne5. [Tomyuenue

BOAOPOda U UBYYCHHUECTO CBOMCTB.

Buviuucnenusn
— MOJIEKYJISIPHOM Macchl KUCIOPOa U 030HA
Ha

OCHOBAaHWH aTOMHOM MacChl XMMHYSCKOT'O
9JICMCHTAa

pHAaJIOB C ONOPOH Ha IJIaH, TPAMOTHO HUCIOIb30BaTh U3YUEHHBIN
HOHSATHIHBIN anmapar KypcaXuMuu

Tema 7. Boaa.
PacTBopsbI.
IlonsiTue 00
OCHOBAHHAX

Bona. Ee cocras. Ctpoenne. Monexyibl.
Dusuyeckue ceolicmea 600wvl. Booa kax

pacmeopumens. PacTBOpEI.

PackpbiBaTh CMBICT N3y4aeMbIX TOHSITUN U IPUMEHSTH 3TU TOHATUS TIPU
OTIMCAaHUU CBOMCTBBEIIECTB U UX MPEBPAIICHUN C TTOMOIIBIO TIeAarora.
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(59)

Ilonsamue o pacmeopumocmu eewjecms 8 8ooe.
Ilonsamue o HacvlWeHHbIX U HEeHACLIUWEHHBIX
pacmeopax. MaccoBasg 107 BElLIECTBA B
pactBope. Pacuer maccoBoii nonu BelecTBa B
pacTtBope (IPOLICHTHAsT KOHIIEHTpAIHs).

Xumuueckue ceoticmea 800bl (paznoxcenue,
peakyuu ¢ Hampuem, OKCUOOM Kalblyus,
oxcuoom cepollV I[lonamue 06 ocHo8anusx.
Ponv  pacmeopoeé 6 npupooe u 6 orcusnu
yenosexa. Kpyzoeopom 600v1 6 npupooe.
3arpsizHeHue NpUpoAHbIX BoAd. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOI.

JdemMoHcTpanuu

DEeKTPOIN3 BOJbI; CHHTE3 BOBI;
B3auMoieiicTBue BoAbI c MeTauiamu (Na, Ca)
(BO3MOXXHO UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

PacTBOpeHue BelecTB ¢ pa3IMyHON
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIET04eH
C IOMOIIBIO MHAUKATOPOB.

JlabopaTropHble U NPpaKTH4YeCKHEe PA0OThI
Ipakxmuueckas paboma:

No 6. [TpurotoBieHue pacTBOPOB €
OnpeAeIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOWCTBA BOJBI, €€ POJIb
KaK paCTBOPUTEIIS BIIPUPOJHBIX IPOLECCAX C ONIOPOM Ha IUUIaH U CXEMY.

CocTaBiATh ypaBHEHUS XUMUUYECKUX PEAKLUI C y4acTHEM BOJIBI C OIIOPOM Ha

CXEMy.

OOBSACHATH CYIIHOCTD SKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX C 3arpsi3HEHUEM
IPUPOIHBIX BOJ, CIIOCOOBI OYMCTKU BOJIbI OT IIPUMECEH, MEpBI IO OXpaHe
BOJ| OT 3arpsA3HEHMS 10CIIE IPEABAPUTEIBHOIO CTPYKTYPUPOBAHUS
MaTepuania.

IInanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI,
POBOJUTH HAOJIIOJCHUS, 1€1aTh BbI-

BOJIbI 110 pe3yJbTaTaM 3KCIIEPUMEHTA 1101 KOHTPOJIEM IIefjarora, ¢

MCII0JIb30BAaHNEM KIIMILIE.

CrnenoBath npaBuiiaM 06e30macHoil paboThl B 1abopaTopuu mpu
UCIIOJIb30BAaHUHM XMMHUYECKON ITOCY 1Bl U 000PY0BaHUS 11O KOHTPOJIEM
neaarora.

ITpoBOANTH BHIYMCIIEHUS C IPUMEHEHUEM NOHSTHS «MAacCcOBask A0S
BELIECTBA B PaCTBOPE» COMOPON Ha POPMYJIBL.

Vcronb30BaTh NpyU BHINMOJHEHUH YU4EOHBIX 3aJJaHUi U B Ipoliecce

HCCIIE0BATEIBCKON
JEATEIBHOCTH HAYYHO-TIONYJIIPHYIO JINTEPATYPy XUMUYECKOTO
coJiepKaHus, CIIPaBOYHBIE MaTEpHaIIbl, pecypchl IHTepHETa 11011
PYKOBOJCTBOM II€Jlarora.

BricTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOopMaIHIo U3 yueOHUKA U CIIPABOYHBIX MAaTEpUAIOB, IPAMOTHO
HCIIOJB30BATh U3yYEHHBIN MOHATUIHBIN aNlnapar Kypca XUMHH I10CTIE
MIPEIBAPUTEIILHOTO CTPYKTYPUPOBaHUS MaTepraa.
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Tema 8.
DJIeKTPOIUTHYECKAS
JAUCCOLMAIUS.
XuMHYeCKHe peakunu

B pacTBopax
GRSy

Teopus JJEKTPOJIUTUYECKON
JUCCOLUALNY.
ONEKTPOIUTHYECKAS JUCCOLAALUS.

DNEKTPONUTHL U HEIIEKTPOJUThl. KaTuoHsl,
aHUOHBL. Mexanuzm ouccoyuayuu eeuecme c
PA3IUYHbIMU  UOAMU  XUMUYECKOU  CBA3U.
Tonsmue ocmenenu ouccoyuayuu. CUIbHBIC H
ca0bIe JIEKTPOITUTHI.

Peaknmn  moHHOrOo  oOMeHa.  YCIOBHS
MPOTEKAaHUs pPEakIMi HOHHOrO0 OOMeHa [0
koHia. [lomHble W COKpamEHHBIE HOHHBIE
YpaBHEHUS peaKUUi. XUMHYECKHE CBOMCTBA
OCHOBaHMH MW cojel B

KHCJIOT, CBCTC

MIPEACTABICHUI 00 AIEKTPOIUTHIECKON
aucconuanuu. KayecTBeHHbIE peEakIUM Ha
KAaTHOHBI U AaHUOHBI: HOHBI XJIOpUA-, OpOMHUI-,
uonua-, cynbdar-,

(I)OC(l)aT' AHHUOHBI; THAPOKCUIA-UOHBI; KaTUOHBbI

Kap6OHaT', CHJIMKAT-,

aMMOHUS, Mar"us, KajabIlus, aJIOMUHUS,

xeneza (2+) m (3+), memum (2+), uMHKa,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpax.

PackpbIBaTh CMBICI H3y4aeMbIX TTOHSTHH, a TAKIKE CMBICIT TCOPUHU
IEKTPOJIMTUICCKOM TUCCOIMALIMN C OITOPOM HAa CXEMBI.

OOBSCHATH IPHUUHBI AJICKTPOIPOBOJI-

HOCTH BOJIHBIX PACTBOPOB C IIOMOIIIBIO ITEIarora.

CocTaBiaTh ypaBHEHUS JUCCOIUAIIMN KUCIIOT, IIEI04YeH U COJIeH,
MIOJIHBIC U COKPAIIEHHBIC MIOHHBIC YPABHCHHS XUMUYCCKUX PEAKIIU
HOHHOT'O OOMEHa.

[TnaHupoBaTh U OCYIIECTBIIATh HA MPAKTHKE XMMUYCCKHE IKCTICPUMEHTHI,

IPOBOTUTH
HaOJIFO/ICHUS, JICNIaTh BBIBOJIBI 110 PE3YJIbTaTaM SKCIIEPUMEHTA MOCTIe
IpPeIBAPUTEIILHOM PabOTHI.

CrnenoBath npaBuiIaM 06e30macHoil paboTsl B 1abopaTopuu mpu
UCIIOJIb30BaHUHM XMMHUYECKOU ITOCY Il U 000PYI0BaHUS MO KOHTPOJIEM
nejarora.

[Tpou3BOANTH BHIYHUCIICHHUS 10 XUMHUCCKUM YPABHCHHSIM.

BeicTpanBath pa3BEépHYThIC MMCbMEHHBIE M YCTHBIEC OTBETHI C OMTOPO Ha

UHpOPMALIUIO U3
y4eOHHKA U CIIPABOYHBIX MATEPUAIIOB, IPAMOTHO UCIIOIb30BaTh U3yUCHHBIH
TIOHSTHUIHBIN anmapar Kypca XMMHUH TI0CIIe TPEABAPUTEIHLHOTO
CTPYKTYPHUPOBAHUS MaTepHaa.

Mcronp30BatTh MpH BBITIOJTHEHUU YY€OHBIX 33JJaHUN M B TIPOIIECCE

HCCIEA0BATEILCKOMN
JeSITeIIbHOCTH HAYYHO-TIOMYJIIPHYIO JINTEPATYPY XUMUYECKOTO
COJICp KaHUsA, CITPABOYHBIE
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JdemMoHcTpanuu

DnexTpuueckas IpoBOAUMOCTb
PacTBOPOB BEIIECTB; IBUKEHIE HOHOB B
IEKTPUUYECKOM II0JIE.

OnbIThI, WJUTIOCTPUPYIOLINE TPU3HAKU
MIPOTEKaHUs peakluii HOHHOTO OOMEHa.
JlabopaTopHbie u

NpaKkTHYeCKHe padoThl
Jlabopamopnuwiil onvim:

Peakuuu noHHoro oOMeHa B pacTBOpax
ANIeKTpoIHTOB: cynbdara menu(Il) u
ménour, kapboHaTa HaTpPHs U

COJISTHOM KHCIIOTBI, peaKIIUs
HEUTpaIu3aluu MKy THIPOKCUIOM
KaJIusl U COJNISTHOM KUCJIOTOM.
Buviuucnenusn

— I10 YPaBHEHUSIM XUMHUUECKUX PEaKINi

Marepuaibl, pecypcsl UHTepHEeTa mociie KOHCYJIbTAIUU C I1e1aroroM
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Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYeCKHX

coeInHEeHu
(11 4q9)

Kinaccudukanmsi HEOpraHm4eCKuX COeTMHEHHH.
Oxkcuapl: cocTaB, Kiaaccudukanus (ocHosHble,
KUC1ommubie, ampomepHule,

Heconeobpasyouue Ha npumepe OKcuod
yenepooa |l u oxcuoa azoma Il), HoMeHKIaTypa
Ilonyuenue u

XUMHYECKUE CBOMCTBA OKCHUIIOB
(B3amMoOJIeHiCTBHE CBOJIOM, KHCIIOTAMH,

esI049aMu).
OcHoBaHusI: cocTaB, KiaccupuKaiys (1enodn
u

HEPaCcTBOPHMBIC OCHOBAHMS ), HOMEHKJIATYpa,
(hbU3UYECKHE U XUMUYECKHUE CBOWCTBA
(B3auMOJIeHiCTBHE C OKCHIAMHU

HEMETAJIOB, KUCIIOTAMHU, COJISIMH ), CHOCOObL
noayuenus. KHCIOTHI: cOCTaB,
KinaccuduKalus, HOMEHKIATypa, PU3nIecKue
1 XMMHUYECKUE CBONCTBA (B3aUMOJIEHCTBUE C
MeTaJTaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHHSIMHU,

COJISIMU Ha TMPUMEPE COJISTHOM U CEpPHOM
KHCIIOT), cnocobwl nonyuenus. Psn
AKTHBHOCTH METAJIJIOB.

Conu (cpemHue): HOMEHKIATypa, CIIOCOObI
MOJTyYEHU S, B3AUMOICMCTBUE COJIEN C
MeTaJTaMH, KUCIIOTaMH,

IEI0YaMHU U COJISIMH.

I'enetrnyeckas CBSI3b MEXKAY KIaCCaAMH
HEOPTaHWYECKHUX COCTUHCHUH.

I'enetnueckue psaabl. [lonamue 06

amghomeptulx eudpokcuoax (Ha npumepe AHKA
u

amoxwuﬂu}z): Xumuyeckue ceolcmaed
g3aumooeticmeue ¢ KUCIomamu u wenovamu,
PAasnooiceHue npu Hacpesanuu.
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPraHWYECKUX COSTUHEHUM 110 MIa0JIoHY.
CocraBiieHHE CXEM CTPOEHHUS OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH Ha OCHOBEOIIPEACICHUS.

CocraBinenue (opMya OCHOBHBIX  KJIACCOB  HEOPraHMYECKUX
COCIMHEHUN M Ha3bIBAHME MX I10 MEXIYHAPOJHOW U TPUBUAIBHOU
HOMEHKJIAType C HCIOJb30BAHUEM OIpENeNeHUss U TaOJIMLbI
PacTBOPUMOCTH.

KnaccugunupoBanue n3y4aeMbIX BEILECTB 10 COCTABY U C8OUCHMEAM C
OIIOPOH Ha ONPEJIeNICHHS, CXEMbI U TaOJIHUILY PACTBOPUMOCTH.

CocraBieHune Tabaulbl TeHETUYECKHUX PAIOB U cXeMbl «I eHeTnueckas
B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCAUHEHUI O
PYKOBOJCTBOM II€Aarora.

[IporHo3upoBaHue CBONCTB BELIECTB HA OCHOBE OOLIMX XMMHUECKHUX CBOMICTB
M3YYEHHBIX KJIACCOB, IPYII BEILECTB, K KOTOPBIM OHU OTHOCSTCS €
HCIIOJIB30BaHUEM CXEMBI «I'eHeTHhYecKas B3aMMOCB3bOCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAUHEHUI» MO PYKOBOJCTBOM II€1arora.

CocraBiieHrEe MOJEKYJISPHBIX YPaBHEHUN peaKlMii, WITIOCTPUPYIOIINX
XMMUYECKHE CBOMCTBAN3YUEHHBIX KJIACCOB U CHOCOObL NOYYUeHUs BEIECTB
M3YYEHHBIX KJIACCOB, TPYIIII, a TAKKE

MOATBEPKIAIOIINUX T€HETUYECKYIO B3aUMOCBS3b MEXy HUMU, C OIIOPOU Ha
BepOAJIbHYIO CXEMY BKAUECTBE 3PUTEIBLHON OMOPBHI.

CocraBiieHHnE MOJIEKYJIAPHBIX YPAaBHEHUH peaKkuil 10 CXeMaM ¢
IIpe/IBapUTENbHBIM 00CYK/IeHUEM BBIOOpa pearupyroinX BELUIECTB.
Beruucnenue no ypaBHeHUsIM XUMHUYECKUX PEAKLIUi KOJIMYECTBA, 00bEMa,
Macchl BELIECTBA 10 KOJIMYECTBY, 00bEMY, Macce PeareHTOB Ui IPOAYKTOB
pEaKuy 10 aIrOpUTMYy.

[InanupoBaHuE U OCYIIECTBIICHNE HA PAKTUKE XUMUYECKOT O IKCIIEPUMEHTA
Y HaOJI0JICHUS TIOJIPYKOBOICTBOM YUHUTEIIS.

@opMyIHpPOBaHHE BBIBOJOB 110 pe3yibTaTaM IKCIIEPUMEHTA C
UCIIOJIb30BAaHUEM OIIOPHBIX CJIOB. POPMYJIMPOBAHUE C TIOMOLIBIO II€1arora u
BBITIOJTHEHHE MTPpaBHJI 6€301acHOM paboThI B J1aOOPaTOPUU IIPU HCTIOIb30BAHUH
XMUMUYECKOH MOCybl 1 000pyI0BaHUS.

Vcrionb30BaHue MU BHIMOJHEHUH Y4eOHBIX 3aJaHH U B TIpoliecce
HCCIJIEI0BATENBCKOM 1€ATENbHOCTH HAYYHO-TIOMYJISIPHOM JIMTEPaTyphl




JleMOHCTpaLHH XUMHUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl HTepHeTa,
OG6pas3Iibl HEOPrAHMYECKHX BEIIECTB Pa3IMuHbIX| OCYLICCTBICHIE BEIOOPA 110/ PYKOBO/ICTBOM HACTAaBHHUKA.

KjaccoB. B3anmoieiicTBre pacTBopa CEpHOi
KHUCJIOTHI ¢ okcusioM meau(1l).

Peakuus neltpanuzamuu.
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BrITecHeHHE OJTHOTO METaJlIa APYTUM U3
pacTBopa COJH.

JlabopaTopHble U NpaKkTHYecKue padoThl
Jlabopamopnule onbimbi:

BsauMoaelicTBUE KUCIIOT C
Mertayutamu. [lonydenue
HEpacTBOPUMBIX OCHOBaHUH.
B3anmMozencTere HepaCTBOPUMBIX
OCHOBAHUM CKHUCIIOTAMHU.

Pasnoxxenue rugpokcuga meau(1l) mpu

HarpeBaHuu.
?akmuqecmﬂ paboma:

o 7. Pemienune 3KCrepuMEeHTaIbHBIX 3a/1a4 110
TeMe

«OCHOBHBIE KJIaCChl HECOPTraHUYECKUX
COCTUHCHHID.

Botuucnenusn

— [0 YPaBHEHUSIM XUMUYECKHUX PEaKINil

BricTpanBanue pa3BEPHYTHIX MUCEMEHHBIX U YCTHBIX OTBETOB C OTIOPOH Ha
uHpopManrIo u3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHATIOB, TPAMOTHOE
UCIIOJIb30BaHUE N3yYEHHOT0 MOHATUIHOTOanapaTa Kypca XUMHUH €
UCTIOJIB30BAaHUEM IUIaHA, OTIOPHBIX CIIOB, AJITOPUTMA.

Pa3nen 3. BeniecTBo M XUMHYeCKHE peaKnnu, 44
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Tema 10. Xumnueckue
peakuun. OCHOBHBIE
3aKOHOMEPHOCTH
XHMHUYECKHX peakuuii
(49)

llonamue o  cxkopocmu  Xumuueckou
peaxkyuu. axmopuwl, srusawwUe Ha CKOPOCHb
XUMUYECKOU Ppeaxkyuu. Tousmue 0
2OMOCEHHBIX U 2eMepPO2eHHbIX PeaKyusx.

Iousamue 06 obpamumvix u HeOOPAMUMBIX

XUMUYECKUX peaxkyusix. Tonamue o
XUMUHECKOM pasHoeecul. Cmeu;eﬂue
XUMUYECKoco PABHOBECUAL. @aKWlOpbl,

GIUAIOUUE HA CKOPOCTb XUMUYECKOU peaKyuu
U NoONoJCEeHUe XUMUYEeCKO20 pPABHOBECUSL.
Knaccugpuxkayus  xumuyeckux peakyuil no
PA3HBLIM OCHOBAHUSIM.

PaCKpBIBaTB CMBICJI U3y4aCMbIX MMOHATHI B IMPUMCHATDH 3TU IMOHATHA IIPU

OIMCAHUU CBOMCTB BELIECTB UUX IIPEBPALICHUMN.
KnaccupunupoBaTs XUMHUUECKHE pEaKIMK 10 Pa3IMYHBIM IPU3HAKAM.

Y cranaBinuBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakiuu OT
pa3nuYHbIX (PaKTOPOB MOIPYKOBOACTBOM yUUTEIIA.

[[porHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPAILICHU B
Pa3IUYHBIX YCIOBUIX MOCENPEABAPUTEIHLHON PabOTHI.

OnpenensiTe OKUCIUTENb U BOCCTAHOBUTEID B

OBP.CocraBisTh 31€KTPOHHBIHM OanaHc

pEeaKIuu.

[Ipou3BOINTE BBIYMCICHUS IO XUMUYECKUM YPABHEHUSM T10 allTOPUTMY.

BoicTpanBaTh pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha

UHPOPMAIIMI0O W3 Yy4YeOHHWKA H CIPABOYHBIX MAaTepUAIIOB, TPAMOTHO

UCIIONIb30BaTh M3YYCHHBIH TMOHATUNHBIA ammapar Kypca XHMHH IOCIe

MIPEBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30Bath mpu BHIMOTHEHUH YUeOHBIX 3a/IaHUH U B TIPOIIECCe

HCCIIE0BATENIbCKOM IeATeTbHOCTH HAYUYHO-TIOMYJISIPHYIO JINTEPATYPY

XUMHUYECKOTO COJIEpKaHUs, CIIpaBOYHbIE MaTepHalbl, pecypchl IHTepHeTa

MocJie KOHCY/IbTAIMU C TIE1arOTOM.

PackpsiBaTh CMBICT H3y4aeMbIX MIOHSTHI, a TAK)KE CMBICII TEOPUU

SHCKTPOHHTH‘ICCKOﬁ Juccomuanummn COHOpOﬁ Ha CXEMBI.
OOBICHATH MMPUYUHBI 3JICKTPOIIPOBOAHOCTHU BOJAHBIX PACTBOPOB C MIOMOIIBIO
[caarora.

CocTaBnsaTh ypaBHEHUS JUCCOIMAIIUU KUCTIOT, IIEJIOYEH U COJIEH, TTOJTHBIC U
COKpaIIEHHbIE HOHHBIC YPABHEHHSI XUMUYECKHUX PEaKIHii HOHHOTO OOMEHa.
HHaHI/IPOBaTB N OCYHICCTBJIATH HA MMPAKTUKC XUMHUYCCKUEC SKCIICPUMCHTHI,
MIPOBOJNTH HAOIIOICHUS, IeTIaTh BBIBOBI IO Pe3yabTaTaM dKCIIEPUMEHTA
TOCJIe MPeABAPUTENHHOM PaOOTHI.

CriegoBath mpaBuiiaM 6e301acHoi paboThI B IaOOPaTOPHUH MPH UCIIOJIb30BAHUN

XUMHYECKOH MOCY/IbI K000PYIOBaHUS 0T KOHTPOJIEM ITe/arora.
[IpoM3BOIUTE BBIYMCICHUS IO XUMUYECKUM YPAaBHEHHSIM.

BreicTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC U YCTHBIE OTBETHI C ONIOPOI Ha
pHpOpMALIHIO M3 YICOHUKA U
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CIIPaBOYHBIX MAaTEPHUAIIOB, IPAMOTHO MCIOJIb30BaTh U3yYCHHBIN
MOHATUHHBIN annapar Kypca XUMHHIIOCIIE IPEIBAPUTEILHOTO
CTPYKTYpUPOBaHHUs MaTepHaa.

Hcnonp30BaTh MpH BHIOIHEHUH YUEOHBIX 33/1aHUI U B ITpoIiecce
UCCIIEJOBATEIBCKOM NEATEIBHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATypy
XUMHUYECKOIO COIEpKaHNUs, CIIPaBOYHbIC MaTepHalbl, pecypcsl MHTepHeTa
110CJIE€ KOHCYJIBTALUHU C IIEaroroM

9 KJIACC

(2 g4 B HEmEMIO, BCETO 68 u)

IIpumepHbIe TeMbI,
packpsbIBaoIHe
JAAHHBIN pa3aena

NPOrpamMmbli,
M KOJIMYECTBO YacCoB,
OTBOAMMOEHA UX
U3yuyeHHne

OcHoBHOE codepiKaHue

OcCHOBHBIE BHIBI
IeATEJIbHOCTH
00y4arouuxcs

Pa3nes 1. BemecTBo n xumuveckue peakuuu (104)
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IloBTOpEHUE M
yriyoJenue 3HAHU
OCHOBHBIX pa3/1e/10B
Kypca 8 kiacca

(10 u)

[Tepuonuueckuii 3akoH. [lepuoandeckas
cucTtemMa XumMudeckuxsyaemeHTon /1. W.
MenaeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KU, KAJIBLIUS U X
COCJIUHEHHI B COOTBETCTBHH C IOJ0KEHUEM
3JIEMEHTOB BIEPUOIUYCCKON CUCTEME U
CTPOCHUEM HUX aTOMOB.

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKHUX BEUIECTB(MEKITYyHAPOIHAS U
TpUBHAJIbHAS ). XUMHUUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JTMUHBIM
KJIaccaM HEOPraHWYECKUX COCAMHEHUM.
['eneTnyeckast CBsI3b HEOPTaHUUECKUX
BEIIIECTB.

CtpoeHue BeliecTBa: BUIbI XUMHYECKOM
CBSA3U U TUIBI KPUCTAIIMYECKUX PEIIETOK.
3asucumocmo ceoticme ewiecmes om ux
CMPOEHUs.

XUMHYECKHUE PEaKIINH. Kiaccuuranus
XUMHUYECKUX PEAKIUI IO Pa3InYHbIM
OCHOBAHHSIM.

Teopust PIEKTPOTUTHUECKON TUCCOITUAITNN
JdemMoHcTpauuu

1. Monenu KpuCcTasIMyeCcKUX peléToK
HEOPTraHUYECKHX BEIIECTB.

2. Koporkonepuoanas n
JUTMHHOTIEpUOAHAsT (hOPMBI
[Tepuonuueckoit CuCTEMBI

XAUMHUYECKUX dj1eMeHToB J[. 1.
MeHnaeneeBa

ITpakTuyeckas pabora Ne§ «Peakiiy HOHHOTO

XapakTepHu30BaTh XUMHUYECKHUE AIEMEHTHI IIEPBBIX TPEX MEPUOJIOB,

KaJus U KalbUud 10 UX 10J0KeHUI0 B [lepuoanueckoii cucreme /1. 1.
MenaeneeBa ¢ Ooopoi Ha aJrOPUTM.

KnaccuguupoBats 1 Ha3pIBaTh HEOPraHUYECKHUE BEIIECTBA U3YYEHHBIX
KJIACCOB C OMOPOM HacXeMy, TabJIUIly paCTBOPUMOCTH.

OnuceiBaTh 00IIME XUMHUUECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,

MOATBEPKIATh
CBOMCTBA IIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX PEAKIIMN C

OIIOPOH HA CXEMY.

Onpenensats BUJI XUMUYECKOHN CBSA3U U TUIl KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA C OMIOPOM HACXEMY.

[Iporuo3upoBath CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS TOCIIE
IIpeIBapUTEIBLHOT0 pa3dopa.

BricTpanBath pa3BEpHYThIE MIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOIl HA
UH(POPMALIMIO U3 YUeOHHMKA U CIIPAaBOYHBIX MaTepHaJIOB, TPAMOTHO
MCIIOJIb30BaTh U3yUEHHBIN MIOHATUIHBIN anmnapaT Kypca XUMHUH.

Mcnonb30BaTh MpH BHIMOJIHEHUH YU€OHbBIX 3aJJaHUI U B TIpoliecce

HCCIIEN0BATEIbCKON
JEATENIBHOCTH HayUYHO-TIONYJIAPHYIO JTUTEPATYPY XUMHUYECKOTO
coJiep’KaHusl, CIIpaBOYHbIE MaTepuabl, pecypcsl MHTepHETA 1101
PYKOBOZCTBOM II€AArora.

PackpeiBaTh CMBICT TEOPUH AIIEKTPOIMTHUECKON nucconanuy. OObACHATH

[IPUYHHBIYIEKTPOIIPOBOJHOCTH BOJIHBIX PACTBOPOB;

COCTaBJ’IHTB ypaBHeHI/ISI JUCcCOoUan KUCJIOT U I].[eJ'IO‘IefI, IIOJIHBIC U
COKpaI]_[eHHI)Ie XUMHNYCCKHUC ypaBHeHI/IH XUMHUYCCKUX peaKHI/Iﬁ MOHHOTO
obMeHa.
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obmenay [Ipakrrueckas padorta Ne 9
«KauecTBeHHbIE peakI[ii Ha HOHBIB

pactBope".

KonTponbhas padota Ne6 «DnexkTponurnyeckas
JUCCOLIUAITUS

Pasznea 3. HemeraJuibl

u ux coenqunenus (24 1)

Tema 3.

O6mas

XapakKTepucT

HKa

XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl.
I'ajgorennl

(49)

OO01mas xapaKTeprCTHUKA TaIOTeHOB.
OcobennocT

CTPOCHHS aTOMOB TUX JJIEMEHTOB,
XapaKTepPHBIC I HUX CTEIIEHU OKHCIICHUS.
CrtpoeHue u ¢pu3ndeckue CBOMCTBA MIPOCTHIX
BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA
HaTpuMepe XJopa (B3auMOJICHCTBHE ¢
MeTallJIaMH,

HEMETaIlJIaMH - BOJIOPOAOM U KUCIOPOAOM,

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB HEMETAJIIOB M UX
COEZMHEHMH BIpe/ieNnax MaJbIX NEPUOAOB U TTIaBHBIX MOATPYIIT
[Neproamyaeckoil CHCTEMBI XUMUYECKUX JIIEMEHTOB C YIETOM CTPOCHHUS MX
aTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu30BaTh GUINIECCKUE U XUMUIECKHIE CBOMCTBA MPOCTHIX
BELIECTB rajJlOr€HOB (HaIpUMEpPE XJI0pa) U CI0KHBIX BELLECTB
(x;mopoBOIOpOAQ, XJIOPHUAA HATPHUS ), CTOCOOBI MX MOTYYEHUS,
MIPUMEHEHHE U 3HaUCHHE B TIPUPOJIE U JKU3HU YeJIOBEKa 10CIie
CTPYKTYPHUPOBaHUS MaTepUaa.
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Lb;eﬂOUaMu).XHOpOBOI[OpOI[. Consanas OHpCI[eJ'IﬂTB raJIOr€HUA-UOHbI B paCTBOPE C UCIIOJIb30BAHUEM TaGJ’II/IHBI

KHUCJI0Ta, XUMUYECKHE CBOMCTBA, "XapakTepHble peaKui Ha aHUOHBI'".

noJydenue, IPUMEHEHHE. [TnanupoBaTh ¥ OCYIIECTBISATH HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBHI,
KauecTBeHHbIE peakIuy HA TaIOTeHU/I- IPOBOJUTH HAOMIOIEHUS, A€IaTh BBIBOIBI 10 PE3YyJIbTaTaM SKCIIEPUMEHTA
WOHBIL. [leticmsuexiopa u Xiopogooopooa Ha ocJIe IPeABapUTENBLHON

OpcaHu3mM 4enoeeKd.
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Baxneiiune XJ10puabl U UX HAXO0XKICHUE B
IIPUPOJE.

JdemoHcTpaumuu

BuneomMarepuansl: raJloreHsl U UX
coeauHenus. OOpasibl XJIOPUIOB.
JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamopnuwiii onvim:

PacrnioznaBanue Xja0pua-UOHOB.

paboTHL.

CnenoBarb npaBuiiam 0€301acHOi paboTHI B J1aOOpaTOpUH pU
MICTIOJIb30BaHIH XUMUYECKON OCYBI M 000pYIOBAaHHS IO PYKOBOJICTBOM
nejarora.

BeicTpanBate pa3BEpHyThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C OITOPOH Ha

nHpopManuo u3
y4eOHHKa U CHPAaBOYHBIX MAaTEPHAIOB, 'PAMOTHO UCIIOJIb30BATh U3YUCHHBIN
NOHATUMHBIN alllapaT Kypca XUMMHUU.

Hcnonp30BatTh MpH BHIIOJIHEHNH YYEOHBIX 33/IaHUI U B IIPOIIECcCe

HCCIIEN0BATEIBbCKON
JEATeIbHOCTH HAYYHO-TIONYIISPHYIO JIUTEPATYPy XUMUIECKOTO
CoJIepKaHusl, CIPAaBOYHbBIE MaTepHabl, pecypcbl MHTepHEeTa
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Tema 4.

Oomas
XapaKTepucT

HKa

XMMHYEeCKHX
3j1eMeHTOB VIA-
rpynnsl. Cepa u eé
coequHeHHd (5 u)

OO01mmas xapakTepucTuka 31eMeHToB VIA-
rpynnsl. OCOOEHHOCTU CTPOEHMSI ATOMOB 3TUX
AJIEMEHTOB, XapaKTEPHBIC I HUX CTCIICHH
okucienus. CtpoeHue u

(du3nvecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/A U CePHI.

AnnotpornHbie MOAH(HUKAIINN KUCIOPOJIA U
cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoziopoi, cTpoeHue, GU3NIECKHE U
XUMHAYECKHE CBOWCTBA (KHCIOTHBIE U
BOCCTAHOBUTENBbHBIC). OKCHIIBI CEPhI KaK
MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHast
KHCJI0Ta, (PU3NYEeCKHe

Y XUMHYECKHE CBOMCTBA (00MIHE KaKk
MPEICTaBUTEIIS KJIACCA KUCIIOT U
crenupuuecKue), IpuMeHEHue.

CepHucras KHCIOTA.

Xumuueckue peakyuu, rexcaujue 8 0OCHoO8e
NPOMBIULEHHO20 CHOCODA NOJYYEHUS. CEPHOU
kucaomsl. Colu cepHOM

KHCJIOTBI, KAUECTBEHHAS peaKIus Ha
cynbdar-uoH. Haxoxaenne cepsl u €
COEIMHEHUH B pUpO/IE.

Xumuueckoe 3aepsizHenue OKpysicarowell cpeovl
COeOUHeHUAMU cepbl (KUCTOMHbLE 00HCOU,
3aepsa3HeHUe 8030yXa U 6000EMOB),

Cnocoobl €20 NPedomsepauetus..

JdemMoHcTpanuu

Komnnekuuu (BuaeomaTepuansl): cepa u eé
COETUHEHUSI.

OOyrnuBaHue caxapa moj

JEHCTBUEM

KOHIIEHTPUPOBAHHOM CEpHOM

KHCJIOTBI.

OOBSACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUU CBOKCTB DJIEMEHTOB

VIA-rpynisl 4 UX COEqUHEHUM
C y4€TOM CTPOCHMs HX aTOMOB C ornopoi Ha cxemy "M3MeHeHue painycoB B

noarpymnmax".
XapaxkTepu3oBath (HU3HUECKUe

U XMMHYECKHUE CBOMCTBA MPOCTOrO BEUIECTBA CEPHI U €€ COEAMHEHUI
(cepoBoI0pO/Ia, OKCHUIOB CEPBI, CEPHOM KUCIIOTHI, CYIh(aTOB), CIIOCOOBI X
MOJTyYEHUs, TPUMEHEHUE U 3HaYCHUE

B IIPUPOJIE U KU3HU YEJIOBEKA C OMOPOM Ha

cxemy | miaH. OnpenensaTs Haauaue CyibQar-

HMOHOB B pacTBOPE.

OOBSACHATH CyNTHOCTh YKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C MePepadOTKON
COEIMHEHU cepblNociie CTPYKTYPUPOBaHUSI MaTepuaa.

[1nanrpoBaTh U OCYHIECTBIIATH HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IIPOBOIUTH HAOIIOICHUS, IeJIaTh BBIBOJIBI 11O
pe3ysabTaTaM dKCIEePUMEHTA.

CnenoBath npaBuiiamM 6e30macHoi paboThl B 1a00paTOPUU MpH
WCTIOIB30BAaHUM XUMUYECKOM IMOCY IbI M 000pYAOBaHUS 10T
PYKOBOJICTBOM I1€J1arora.

[Ipon3BOUTE BEIYUCIECHUS 110 XUMUYECKUM YPAaBHEHHSIM 110 alITOPUTMY.

Wcrnonb30Bath npu BHIIOJHEHUN YY€OHBIX 3aJaHUN TEKCTHI yU4eOHUKA,
cnpaBoyHble MaTepuansl (Ilepuonndyeckyro cucTeMy XUMHYECKUX
anemenToB /. 1. MenneneeBa, Tabauily pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, MIEKTPOXUMUUYECKUN DAL HATIPSHKECHU I
METaJIJIOB).

Vcrnonb30BaTh MpH BHIMIOJTHEHUH yueo-

HBIX 3aJ[aHAH U B TIPOIIECCE UCCIIEIOBATEIbCKON IEITETFHOCTH HAyqHO-

MOMYJISIPHYIO JINTEPATYPy XMMHUYECKOTO COAEPKaHUs, CTPAaBOYHbIE

MaTtepuaibl, pecypcbl MaTEpHETA

MOCJIe KOHCYJBTAIIUHU C MEeIarOrOM
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JlaGopaTopHble U MPAKTHYECKHE PAGOTHI
Jlabopamopnvie onvimul:

Oo6Hnapy:xenue cyab(haT-HOHOB.
B3anmogeiicTBue pazbaBieHHON CepHOU
KHUCJIOTBI CLIUHKOM. Botuucnenusn

10 YpaBHEHHSIM XUMHUYECKUX PEaKITHA;
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Tema 5.
Oo6mas
XapaKkTepucT
HKa
XHMHYECKHX
3J1eMeHTOB VA-
rpynmnsbl. A30T,
(ochop 1 nx

coeIHUHEeHUus
(79)

OO01mmas XxapakTeprCcTHKa SJICMCHTOB
VA-rpyniibl. OCOOEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE

JUTSL HUX CTETICHU OKHCIICHUSI.

A30T, pacrpocTpaHeHHUE B IPUPOJIE,
¢bu3nyecKkre U XUMUYECKUE CBOWMCTBA
(B3auMoJeliCTBHE C METAJJIAMH 1
HEMeTaIlJIaMH - KUCJIOPOJIOM U BOAOPOIOM).

Kpyrosopora3zora B mpupoe.
AMMuak, ero pusndeckue U XMMHUECKHe
CBOMCTBA

(okHCcNeHue, OCHOBHBIE CBOMCTBA BOJAHOTO
pactBopa), nonyuenue u npumeHenue. Conu
aMMOHUS, UX (PU3HUECKHUE U XUMUYECKUE
CBOICTBA (pa3ioKeHue, B3auMOIeHCTBIE

CO IIenouaMu), npuMeHenne. KauecTrBeHHas
peaxIvs HauOHBI AMMOHHUSI.

A30THas KuCoTa, €€ pru3nuecKue u
XUMHUYECKHUE CBOMCTBA (00IIHE KaK
MIpPEICTaBUTEINSI KJ1acca KUCIOT U
cnenuduueckre). A30THUCTas  KHUCIOTA.
Hcnonb30BaHUE HUTPATOB U COJIEH aMMOHHUS
B KaUeCTBE MUHEPATBHBIX yTOOPCHHIA.
Xumuueckoe 3azpsasHenue oKpysicarowel cpeovl
COCOUHEHUAMU A30ma (KUCTOMHble 00XHCOU,
3aepsAzHeHUe 8030YXd, NOY8bl U B000EMO8).
docdop, artomponusie mooupuxkayuu
gocgopa,

($u3HYecCKre U XUMUIECKUE CBOMCTBA
(B3auMoIeliCTBHE C METAJUIAMU, HEMETAJIAMH,
KOHYEHMPUPOBAHHOU A30MHOUU CEPHOU
KUCIOMAMUL).

Oxcun pochopa(V) u pochopnas kucnora,
¢bu3nyeckrue M XUMUYECKUE CBOMCTRA,
nosydeHue. KauecTBeHHas peakiys Ha

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB
VA-Tpynibl 1 UX COEIMHEHUH C YUETOM CTPOEHHUS UX aTOMOB.

XapakTepr30BaTh (PU3NIECCKUEC U XUMUIESCKUE CBOMCTBA MPOCTHIX BEIICCTB
azoTa u (hochopa MUX CoeTMHEHUN (aMMHUaKa, CoJieli aMMOHUS, a30THON

KHCJIOTBI, HUTPATOB, OKCHUId

docdopa(V) u pochoproii kuciaotel, hochaToB), CIIOCOOLI UX MOTYICHUS,
IPUMEHEHHE M 3HAYEHUE B MPUPO/IC U JKU3HH YETOBEKA C HCIIOIb30BaHUEM

CXEMEL.

Ornpenenatb HOHBI aMMOHHUS U (ocdaT-uOHBI B PACTBOPE C
UCTIOJIb30BaHUEM TaOIHIIbl "' XapaKTepHble pEaKIMi HAa KATHOHBI U
aHUOHBI".

OOBSACHATH CYNTHOCTh YKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
HaX0XJICHUEM COeIMHEeHUIi a30Ta U Gocdopa B OKpyxaroliei cpee.

[ImaHrpoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCTIICPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IEIaTh BBIBOIBI 11O
pe3yJibTaTaM 3KCIIEpU-MEHTa.

CrnenoBath npaBuiiamM 6e30macHo paboThl B 1a00paTOpUU MpU
WCTIOIB30BAaHUH XUMUYECKOMU IMMOCYIBI M 000pYIOBaHUS.

[Tpon3BOaUTE BEIYHMCICHUS 110 XUMUUECKUM YPaBHEHUSIM.

Hcrnonb30Bath npu BHIOJHEHUN YY€OHBIX 3aJaHUN TEKCTHI yU4eOHUKA,
CIPaBOYHbBIE MaTepUABI (TIEPUOTUIECKYIO CUCTEMY XUMHYECKHUX
anemenToB /. 1. Menneneea, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBaHMH U COJIEN B BOJE, DIEKTPOXUMUUYECKUIN DS HANIPSHKEHU N

METaJIJIOB).
Vcnons30BatTh pU BHITIOJTHEHUH YU€OHBIX 33JaHUN U B IPOIIecce
MCCIIETIOBATEIIHCKON

JEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIMTEPATypy XUMHUECKOTO
coJiepaKaHus, CIIpaBOYHbIE MaTepuaisl, pecypcsl IHTEpHETA ITOCIe
KOHCYJIbTAl[UU C IIEAAroroM
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dbochar-noHsI.

Hcnonp3oBanue pocdaToB B KauecTse
MUHEPaIbHBIX YI0OpeHUH. 3arpsa3HeHUE
MPUPOIHBIX BOJOEMOB

dhocdaramu.

JdemMoHcTpanuu

Komnexkunu: pochop u ux coequHeHwHs.
BiaumopeiicTBie KOHIIEHTPUPOBAHHON
A30THOM KHCJIOTBI C MEJIBIO.
JlaGopaTopHble M NpaKTHYECKHE PAOOTHI
Jlabopamopmvie onvimul:

1. BzaumogeiicTBue coneit aMMOHUS C MIENOYbIO.
2. O3HakomMJieHHE ¢ 00pa3LamMu a30THBIX U
bocopHbIX y1oOpeHHil.

Ipakmuueckas paboma:

Ne 10. IToryuenue ammmuaka, U3ydeHHe ero
CBOMCTB.
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Buiuucnenus
— II0 ypaBHeHI/ISIM XUMHUYCCKUX peaKLII/Iﬁ
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Tema 6. O61man
XapakTepuc- THKA
XHMHUYECKHX
3jemeHTOB[VA-
rpynmnsbl.

Yraepoa u
KPeMHHI U UX

coeIUHEeHUus
(8w)

Yrnepos, alutoTponHbIe MOIA(DUKAIHH
(rpadut, anmasz), pacpocTpaHEHHUE B
npupoje, Gu3nuecKrue U XUuMUYeCKue
cBoiicTBa. Ancopbuus. KpyroBoport yriepoaa
B IIPUPOJIE.

Oxcunel yriepona, ux Gpu3ndecKue u
XUMHUYCCKHUEC

CBOICTBA (B3aMMO/ICHCTBHE C METAJIaMH,
HEMETaJVIAMU, KOHYEHMPUPOBAHHOU A30MHOU U
CepHOll Kuciomamu), ux ACHUCTBUE Ha )KUBBIC
OpPTraHU3MBI, HOTYUeHUe

U IpUMEHEHUue. JKoioeudeckue npooieml,
cesazannvle c okcuoom yenepooa(lV),

2unomesa 2100a1bH020 NOMeENIeHUs

KAUMAma, napHuxoswviil 3¢gghexm.

YronbHasg KUCIIOTa U €€ COJH, UX

(du3nYecKre U XUMHYECKUE CBOMCTBA,
noJiy4enue u IpUMEHEHHE.

KauecTBeHHas peaknus Ha KapOoHaT-

HOHBI.

Hcnonvzosanue xkapoonamos 6 ovimy,
Meouyure, nPOMbIULIEHHOCU,

cenbcKoM xXo3aticmae.

Kpemuuii, ero pusndeckre u XuMHUECKHe
CBOICTBa (Ha MpUMeEpe B3aMMOJICHCTBHS C
MeTaJUIaMU U HEMETAIIIAMH ), N0y HeHue U
npuMeHeHue 8 dNeKMpOHUKe.

Coedunenus kpemuusi 6 npupode. Obwue
npeocmasienuss 00 okcuode xpemuua(lV) u

KpeMHUesouU Kuciome. Cunuxamui, ux
UCTIONIL308AHUE 8 ovImy, MeouyuHe,
NPOMBIUIEHHOCTIU.

Baowc-netiumue cmpoumeilibHble
mamepuaiol. Kepamuxka, CmeKio, yemenm,

bemoH, scenezobemoHn. [Ipobremoi
92

OOBSACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUU CBOKCTB DJIEMEHTOB
IVA-rpynnel v uX COEAUHEHUH € y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (pU3NUEeCKHe U XMMUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
yriepojia U KpEeMHHUS U UX COCIMHEHUN (OKCUIOB YTJIepo/ia, YTOIbHOMN
KHUCJIOTBI, KapOOHATOB, OKCHA KPEMHHUSI, KDEMHUEBOM KHUCIIOTHI,
CWJIMKATOB), CIIOCOOBI UX MMOTYYCHHUS, TPUMECHECHUE
Y 3HAYEHUE B IPUPOJIE U )KU3HU

yenoBeka. OnpenensaTb kKapOoHat- U

CUJIMKAT-

HOHBI B PaCTBOpE.

OOBACHATH CYLTHOCTH IKOJIOTUYECKUX MPOOIIEM, CBI3aHHBIX C HAXOXKICHHUEM
YTJIEKHMCIIOTO Ta3aB OKPYKaroLIEN cpelie.

[InaHupoBaTh U OCYHIECTBIATH HA IPAKTUKE XUMHUECKHE
sKcepuMeHThl, [IpoBoanTh HAOIIOIEHUS, [IEIaTh BBIBOIBI IO
pe3yibTaTaM SKCIEPUMEHTA TOCie IPeBAPUTEILHON pabOoThI.

CnenoBath npaBuiiamM 6e30macHoi paboThl B 1a00paTOpUU MpH
UCTIOJIb30BaHUU XUMUYECKOU TOCY Bl U 000PYIOBaHUS.

Hcrnonb30Bath npu BHIOJHEHUN YY€OHBIX 3aJaHUN TEKCTHI YU4eOHUKA,
cnpaBoyHble MaTepuansl (Ilepuonndyeckyro cucTeMy XUMHYECKUX
anemenToB /. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHMH U COJIEN B BOJAE, MIEKTPOXUMUUYECKUN P HANIPSIKEHUI

MCT&J’IJ’IOB) IIOCJIC KOHCYJIbTAallUM C II€Aarorom.
Hcmons30BaTh ITPpU BBITTIOJIHCHUU y‘le6HBIX 3aJIaHUM U B mponecce
HCCICI0BATCIBCKOU

JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy XUMHUECKOTO
coJiepKaHus, CIIpaBOYHbIE MaTepuaisl, pecypcsl IHTepHETA




0e30nacH020 UCNONb3068AHUS CMpoumeilbHblx
mamepuaiose NOBCEOHEBHOU HCUSHU.

JdemoHcTpaumuu

Mogenu KpUcTaNIM4ecKuX pemeToK aamasa,
rpaduTa, MOJICKYJIbI QyJIIepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIUIEM. [IpoTHBOTras.
Buneomarepuansl: cuinukaTHas
MPOMBIIIICHHOCTh. MO1eI MOJIEKYIT
OpPraHMYECKUX BEIIECTB.

JlaGopaTropHble H MPpaKTH4YeCKHe PadOThI
Jlabopamopmuwiii onvim:

KauecTBennas peakius Ha KapOOHAT-HOH.
Ipakxmuueckue pabomul:

Ne 11. Ilonmyuenue yriiekucioro rasa u
M3y4YEHUE €TI0 CBOWCTB.

Ne 12. Pemenue SKCIIepUMEHTAITBHBIX 337124 110
TeMe

«Hemertaibry.

Buviuucnenus
10 YPABHEHUAM XUMUUYECKUX PEAKLIUI
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Paznen 2. Metauibl 1 ux coequHenust (20 u)

Tema 7. O0mme
CBOICTBAaMETAJLJIOB
(4 )

OOm1ast XxapaKTepUCTHKA XUMUYECKHIX PackppIBaTh CMBICI U3y4aeMbIX HOHSITUN U IPUMEHSTH 3TU IOHATUS IPU
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU OINMCAHUU CBOMCTB BEIIECTB U UX IIPEBPALLICHU.

UX IIOJI0KEHUS B OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
[lepuonnueckoil cucreMe XUMHYECKUX 3JIEMEHTOB-METAIIOB ¥ UX COCIMHEHHUN C YUETOM CTPOCHHS X
anemenToB J1. . Meneneena u aTOMOB.

cTpoeHus aToMoB. CTpOeHUE METAILIOB. XapakTepu30BaTh CTPOSHUE METAJLIOB, 001IMe PU3NUECKUE U XUMUYECKUE
Mertannnueckast CBA3b U METAJIIMYECKas CBOIICTBa METAJLJIOB.

KpUCTAJUIMYECKasl PeIIETKA. XapakTepu30BaTh 0011e CTIOCOOBI MOTYYEHHS METAJIOB MOCHEe
DNEKTPOXUMHUECKUN Psi/i HATIPSKEHUH CTPYKTYypUPOBAaHUS MaTepHUaa.

MeTauioB. Pu3nUecKue 1 XUMHUUECKUE CrnenoBath npaBuiiaM 06e30macHoil paboThl B 1abopaTopuu mpu
CBOMCTBA METAJJIOB (B3aUMO/JICEHCTBUE C UCIIOJIb30BaHUU XUMUYECKOU TOCY bl U 000PYA0BaHUS.
KHCIIOPOJIOM, BOJIOM, kucinoTtaMu). Obwue [Ipon3BOAUTE BBIYHUCIICHUS 110 XUMUUECKUM YPaBHEHUSIM.

Cnocoovl noyueHus Hcnonb30BaTh MpU BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI yueOHUKa,
Memannos. crnipaBouHble Matepuaisl (Ilepuoanyeckyro cucTeMy XMMHYECKUX
Ilonamue o koppo3uu memanios u OCHOBHbIE anemenToB /. 1. MenneneeBa, Tabauily pacCTBOPUMOCTH KHUCIIOT,
cnocobwl 3awumul om xopposuu. Cniasvl OCHOBAHUH U COJIEH B BOJE, DJIEKTPOXUMHUYECKUN DSl HANPSIKEHUN
(cmanw, uyeyH, METaJIJIOB).

oropaniomunuil, OpoH3a), ux Wcrnonb30Bath Mpu BHIMOTHEHUN YY€OHBIX 3a/IaHUI U B MPOIIECCE
npumeHenue 6 Oblmy u HCCIJIEI0BATEIbCKOMN

NPOMBIULTIEHHOCIU. JEATENIBHOCTH HayYHO-TIONYJIAPHYIO JTUTEPATYPy XUMHUYECKOTO
JIeMOHCTPALMH coJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypcsl MHTepHETa mocine
O3HaKOMJIEHHE C 06pa3IaMy METAIUIOB 1 HpeaBapUTENbHON KOHCYIBTAIMH C EJaroroM

CIJIAaBOB, UX (PU3HMUECKUMH CBOMCTBaMHU.

Moaenu KpUCTaUIMYECKUX PEIIETOK

MeTalIoB. Buneomarepuaist:

KOppO3Usl METAJIJIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl

Jlabopamopnvie onvimoi:

O3nakomiieHHe ¢ 00pa3IaMu CIIJIaBOB

METaJUIOB.

3aBUCUMOCTb CKOPOCTH pEakLy MeTaJljia C
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KHCJIIOTOH OT IIprUpoOaAbI METAJLIA.

Buiuucnenus
10 YPaBHEHUSAM XUMUUYECKHUX PEAKLIUM.

Tema 8. Bamxueinimme
METAJLJIbI M X
CoeIMHEeHU

(16 u)

Illenounsie MeTabl. IlonoxeHue B
[Tepuoanueckoi cucreMe XUMHUECKUX
anemenToB J[. 1. MenzaeneeBa, ctpoeHue

aToMoB. Haxoxnenue B mpupoze.

dusnyeckre 1 XUMUYECKHE CBOWCTBA (Ha
IpuUMepe

Hatpusi U Kamusi). OKCHUIBI M THAPOKCHIBI
Hatpuss W Kanud. lIlpumMeHeHune wIeNnOYHbIX

METaJIJIOB M UX COEeTUHEHUM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB-
METAJUIOB B IPyINIaxX UUX COCAUHEHUM C Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB U UX COeTMHEHUH (OKCHIOB, THJIPOKCH/IOB, COJIEH) C OTIOpOi Ha
CXEMY, CIIOCOOBI UX MOJTYyYEHHUSI, IPUMEHEHHE U 3HAUE€HUE B IPUPOJE U
JKU3HU YEJIOBEKa.

Pacrnio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX pPEaKIiii HOHbI METaJUIOB (MarHus,
IFOMUHMSL, LINHKA, )KeJe3a, MEJIH) C MCTI0JIb30BaHNUEM TaOIHIIbI
"XapakTepHbIE pEaKIIMU HA KATHOHBI .

Illenoyno3emMenbHbIE  METAJUIBI MarHuii u
-~ IInanrpoBaTh ¥ OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKUE
’ AKCIIEPUMEHTBHI, IIPOBOIUTH HAOTIOICHUS, IeTIaTh BBHIBOJIBI 110
CTpOCHUE aTOMOB. [Tonoxenue B
o pe3ysabTaTaM 3KCIEPUMEHTA.
[lepuonnueckoit CUCTEME XUMHUYECKAX
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anemeHToB [. 1. MenaeneeBa. Haxoxaenue B
npupoge. Dusnyeckue W XUMHYECKHE
CBOIICTBA.

Baxneiimme coequHeHus Kaiblus (OKCHI,
TUJPOKCHUA, coin). JKécmkocmb 600bl U
Ccnocoowl e€é ycmpauenus.

CrnenoBath npaBuiiaM 0e30MacHoOi paboThI B 1a00paTOpUU pU
UCIOJIb30BAaHUU XMMHUYECKOM TOCY bl U 000pYI0BaHUSI.
[Ipou3BOUTE BEIYMCICHUS 110 XUMUUYECKUM YPaBHEHUSIM.
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Amomunuii. [lonoxenue B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenTtoB JI. 1. Menpeneesa, ctpoeHue
aroma. HaxoxneHnue B nmpupoe.
dusnyeckue u

XUMHUYECKHE CBOICTBA. AMpOTEpHBIE
CBOMCTBA OKCH/JIA U THAPOKCHIA.

Keneso. [Tonoxxenue B [lepuoanueckoit
CHCTEeME XMMUYeCKuX dmemMeHToB [1. M.
MeHpeneeBa, CTpo€HHE aTOMA.
Haxoxnenue B npupone. Puznueckue u
XAMUYECKHE CBOMCTBA. OKCHIBL,
ruApokcubl u comu xenesza(ll)

u xene3a(Ill): cocras, cBoOlicTBa U noyueHue.

JdemoncTpanuu
B3anmoneicTsue HaTpus ¢ BOJOM.

OkpainBaHue MmiaMeHu HOHAMU

HaTpus U Kanus. OkpamBaHue

MJIaMeHU NOHAMHU KaJlbIIMs.
BzanmopeiicTBre OKCcHIa KaIbIIASI C BOJOM.
Buneomarepuansl: TOpeHHE Kele3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHble U IPaKTH4YeCKHE PadoThl
Jlabopamopuvie onvimui:

O3zHakoMJIeHHE ¢ 00pa3aMy alfOMUHUS U
ero criaBoB. AM(oTepHbIe CBOMCTBA
TUAPOKCH/IA ATFOMUHHSL.

KadecTBeHHBIEC peakiy Ha HOHBI

xerne3a. JKECTKOCTh BOBI U

METOBI €€ YCTPAHEHHUS.

Ipaxmuueckue pabomul:
Ne 10. Pemmenue skcriepuMeHTaIbHBIX 33124 110
TEME

BeicTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOPMALIUIO U3
y4eOHHKa U CIIPABOYHBIX MAaTEpUAJIOB, IPAMOTHO UCIOJIb30BaTh U3y4E€HHBIN

MIOHSATUMHBIN alapaT Kypca XUMMHUU.
Hcnonb30Bathk Npy BHINIOIHEHNU YY€OHBIX 3aJaHUH U B Ipoliecce
UCCIIEJ0BATEIBCKON

JESTeNIbHOCTH Hay4YHO-TIOMYJSPHYIO JTUTEPATypPy XUMHUUECKOTO
coJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypcbl HTepHETa
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«MeTtaiibl.

Buiuucnenua
10 YPaBHEHHUSAM XUMHUUYECKHUX PEaKIIUi

Paznen 3. IlepBoHauanbHbBI

€ XUMHAYECKHE MTOHATHS 00 OpTraHN4Y€CKUX BEIIECT

Bax, 104

Tema 9. [lepBoHauanbHbIC
XUMHYCCKHE TTIOHITHSA 00

OpTraHUYCCKUX BCHIECCTBAX

OO6mume npenacraBieHus 00 OCOOCHHOCTSX
cocTaBa H

CTPOCHHSI OPTraHUYECKHX COSAMHEHUIA
yriIepoa.

[TepBoHauanbHBIE TOHITHS 00 OPraHUYECKHIX
BEIIECTBAX

KaK O COeIUHEHMSX yriepojga (MeTaH,
9TaH, DTHJIEH,

aleTHIJICH, 3TAHOJ, TJHUICPUH, YKCYCHas
KucJiora). Hx

cocmae U  XumMu4eckoe cmpoenue.

Knaccuguxayus

OOBACHATH NPUYMHBI MHOT000pa3Hsl BELIECTB, HIUTFOCTPUPOBATH
B3aMMOCBS3b
HEOPTaHUYECKUX COCTUHEHUH YTIepo/ia i OpTraHNIECKUX BEIIECTB
M10JT PYKOBOJICTBOM YUHTEJISL.
OOBACHATDH yciI0BHUs 0€30IaCHOTO UCIIOIB30BAHUS BEILIECTB U XUMHUUECKUX
peakIuii B ObITY.
XapakTepu30BaTh POJIb XUMHH B PA3IUUHBIX chepax NesTeTbHOCTH
JTIOJIeH, OCHOBHBIC BEIIIECTBA U MAaTEPHAIIBI, IPUMEHSEMBIC B )KU3HU
COBPEMEHHOI0 4YEJIOBEKa.
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opeanuueckux eewjecms. [1oHsITHE O
OUOJIOrMYECKU BAXKHBIX

BCIIIECTBAX: JKUpax, OClKax, yrieBojax — H
X POJIM B

JKU3HM YelioBeka. MamepuanvHoe eOuHcmeo
Op2aHU4ecKux
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U HeOP2AHUYECKUX COEOUHEHUI.
[IpupoaHbIE HCTOUHUKH YTJIEBOIOPOIOB (YIrob,

MIPUPOJIHBIN ra3, He(PTh), TPOTYKTHI UX
nepepadoTKU, UX POJIb B OBITY U
MIPOMBIIIICHHOCTH.

Pa3nen 4. OGo0uienne maTepuaa mno Kypcy
«Heopranunueckas xumusin(4 u)

Tema 10. Xumus u
OKpy>Karomasicpena, 14

HoBelie maTepuaibl 1 TexHonoruu. Bemectsa
Y MaTepualbl B TOBCEAHEBHOM KU3HU
yesoBeka. XUMHUs U 310poBbe. bezonacHoe
HCIIO0JIb30BAHNE BEILIECTB

U XUMUYECKUX PEaKIUil B OBITY.

OCHOBBI 2KOJIOTHYECKON TPAaMOTHOCTH.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpenbl (MpeaeabHO T0MyCTUMAas
KoHIeHTpanus Bemiects — [1JIK).

POJ'[B XUMHUU B peIHeHI/H/I AKOJOTNYCCKHUX
npo0JIeM

O0600menue
MaTepuaia nokKypey
«Heoprannueckas
XUMUS», 34

O060011IeHre U CUCTEMATU3AIIHS TI0 KYypPCy
«Heopranuueckast XuMus»

XapakTepu30BaTh POJIb XUMUH B Pa3IMYHBIX chepax AeATeIbHOCTH
JII0JIel, OCHOBHBIC BEIIIECTBA M MATEPUAJIbI, TPUMEHSIEMBIE B )KHU3HH
COBPEMEHHOTO YEJIOBEKA.

. OOBSACHATP yCIIOBHS 0€30MACHOTO MCIOJIb30BAHUS BEIIECTB U XUMHUYECKUX

peakuii B ObITY AHAIM3UPOBATH M KPUTHIECCKH OIICHUBATH HH(DOPMAIIHIO O

BIUSTHUY MPOMBIIIIEHHOCTH,

CEJIbCKOTO X035ICTBa, TPAHCIIOPTA U JIP. HA COCTOSTHUE

OKpPYXKArOIIeH CpeJibl. Y METh OKa3bIBaTh MIEPBYIO TIOMOIIb ITPH

XUMHUYECKHUX 0XKOTaX U OTPABIICHUSX.

[TpuHMMaTh yyacTie B 00CyXI€HUHU MPOOIEM XUMHUUECKON U SKOJIOTHUECKON
HAIPaBIEHHOCTH, BRICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO IO MpodIeMe 1
mpeiaratb BO3MOXKHBIC ITyTH €€
pelieHusic onopoi Ha uHpopmaluio U3 ydeOHUKA U CIIPaBOYHBIE
MaTepHaisl, pecypchl MaTepHETa
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