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I[TOACHUTEJIBHAS 3AIINCKA

PaGouast mporpaMmma 1o XUMHUH Ui OOyYaroIIUXCs € 3aJ€PHKKOM MCUXUYECKOTO
paszutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€T0 00Opa30BaHus MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIBHOTO CTaHIAPTa OCHOBHOTO
obmero o6pazoBanus ([Ipuka3 Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 00111er0 00pa3oBaHus 11t 00yUarOIIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3nopoBbs ([Ipukaz Munnpocsemenuss Poccun ot 24 Hos6ps 2022 r. Ne 1025),
®denepanbHO paboyeilt MpOrpaMMbl OCHOBHOTO OOIIET0 OO0pa3oBaHUS MO YYEOHOMY
npeamery  «Xumus», DenepasbHOM  NMPOrpaMMbl  BOCHUTAHMS, C  YYETOM
pacupelieIEeHHBIX MO KiaccaM IpOBEPSIEMBbIX TPeOOBaHUM K pe3yabTaraM OCBOEHUS
@®enepanbHON aIanTUPOBAHHONW 00pa30BaTENbHOW IMPOTrpaMMbl OCHOBHOIO OOMIEro
oOpa3oBaHus 11 0Oy4arOIIUXCsl C 3aJEPKKOM NCUXMUYECKOTO Pa3BUTHSI U JIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCAIILHOM KoupuKaTope 1o xumuu, Konnenmnuu
npernoiaBaHus ydeOHoro npeamera «XuMus» B 00pa30BaTeNIbHBIX OopraHu3aiusx PO,
peanu3yrolux OCHOBHBIE 00I1€00pa30BaTe/IbHbIE TPOTPaMMBbI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIN
YUUTENIO B CO3JaHUM pabouell mporpaMMebl 110 y4eOHOMY IIPEIMETY.

VYuebusiii  npeamer  «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuHble NpeAMETb». B cucreMe ecTeCTBEHHOHAy4yHOro OOpa30BaHHUSA
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMUpOBAaHUM HAYYHOW KApTUHBI MHpA, CO3JaHUU OCHOBBI XUMHWYECKUX 3HAHUM,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HAaBBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YyeJoBeKa U OKpYXKarolled ero cpeasl obOpas3a JKM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHUYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe3omacHo paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XUMHH C IPYTUMHU MpEeAMETaMU
IIKOJIBHOIO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA OMOPHBIX 3HAHUN
M0 XMMHHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIMIEH BO3pACTy OOYyYarOUIUXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MPe/ICTaBICHbl OCHOBOIOJATraloe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIONIME H3YYEHUE COCTaBA M CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHSA, MPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALLCHUMN U ITyTEN yIIPABICHUS UMU
B L[EJISIX MMOJTYYEHHUS BEIIECTB U MaTEPUAIIOB.

TeopeTnyeckyro OCHOBY M3y4YEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIeKyJisApHOE yueHue, [lepmommueckuin 3akoH .M. MenneneeBa ¢ KpaTKUMH
CBEICHUSIMU O CTPOCHHMHM AaToMa, BHUIAX XHUMHYECKOM CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEAKIUU.



B u3yuenun kypca 3HauuTeNIbHAsI POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JTA0OPATOPHBIX pPAabOT, OIKUCAHUIO PE3yJbTaTOB
YYCHHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUI0 HOPM W TpaBuil Oe30macHOW paboOThl B
XUMHUYECKOM J1abopaTOpuH.

Peanuzanust qaHHON MPOTPaMMBI B TPOIECCE 00YUEHUS MTO3BOIUT 00YUIAIOIUMCS
¢ 3I1P ycBOWTH KITFOUEBBIC XUMHUYECKUE KOMIICTCHITMH U TIOHSITH POJIb M 3HAYCHUE XUMHUHU
Cpenu IpyruxX HayK O IPHPOJIE.

N3ydeHne XUMHH CHOCOOCTBYET (POPMHPOBAHHIO Yy OOYYaIOIIUXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOEHHUIO OOIIEHAYYHbIX METOJIOB (HAOJI0JICHHE, W3MEpEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MPAKTUYCCKOTO0 IMPUMEHEHUS Hay4YHBIX
3HaHUN, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBA3SIX ¢ nMpeaMeTaMu «OKpyKaromui MUP,
«Duzukay, «buonorus», «I'eorpadus», «Marematukay U HOPMUPYET KOMIICTCHIIUH,
HE0OXO0IUMBbIE ISl MPOIOJKEHHS] 00pa30BaHuUsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydyeHnne XUMHM CHOCOOCTBYET pa3BuThi0 y oOywatomumxca ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAJIBHOW  TPAMOTHOCTH, yMCHHS
BOCIIPUHUMATh W KPUTHYECCKA aHAIM3UPOBATh HWHGPOPMAIIUIO, TPEICTABICHHYIO B
pasmTu4HBIX (opMax. 3HAYMMOCTh MPEAMETa IS Pa3BUTHS JKU3HEHHOW KOMIICTEHITUU
oOyuaromuxcsi ¢ 3I[IP 3akmiouaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJMMBIX I TOBCETHEBHOW >KM3HU, HABBIKOB 370POBOTO M OE30MMACHOTO IS
YeJIOBEKa M OKPY’KAIOIMICH €ro cpelbl o0pasza KU3HH, (POPMUPOBAHUH SKOJIOTHICCKOMN
KYJBTYPHI.

[Iporpamma oTpakaeT cojepkaHue OOydeHUS TpeaMeTy «XUMHUS» C YUETOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyyatonuxcs ¢ 3[1P. OBnanenne yueOHbIM
npeaMeToM «XUMUS» MPEJCTABISET ONPECICHHYIO TPYIHOCTh I 00yYaromuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIBHOCTH, MEPHOINYSCKUMU
KOJIeOaHUSIMU BHUMAaHUS, MAJIBIM 00BEMOM IMaMSITH, HEIOCTATOYHOCTHIO OOIIETO 3amaca
3HAHWH, TMOHWKCHHBIM ITO3HABATCIIbHBIM HHTEPECOM W HH3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomoseHUsT TPYAHOCTEH B HW3YYCHUW YUYEOHOTO TMpeaMeTa «XHUMH
HeoOXoaMMa ajganTaius o0beMa U XapaKkTepa yueOHOro Marepuana K mo3HaBaTeIbHBIM
BO3MOYKHOCTSIM JTAaHHOW KaTeropuu OOyYaronIuxcs, y9eT WX OCOOCHHOCTEH pa3BHUTHSL:
UCIIOJIb30BAHUE QITOPUTMOB, BHYTPHUIPEIMETHBIX M MEKIPEIMETHBIX  CBS3CH,
MIOCTETICHHOE YCIIOKHEHUE U3y9aeMOro MaTepuala.

[Ipy wu3ydyeHUH XWUMHM HEOOXOJUMO OCYIIECTBIATH B3aUMOJICUCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NesTeIbHOCTH. BO3MOXKHO BBIZIEJICHUE OTACIBHBIX YPOKOB HA PEIICHHE 3a/1a4 B CBSI3H CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydaromumucs ¢ 3[IP. Opranmdeckoe eIUHCTBO
MPAKTUYECKOW M MBICIUTEIBLHON JEATEeIbHOCTH OOYYaloIUXCsl Ha YpOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHYCCKUX 3HAHUHN H
yMeHuii. Ocoboe BHHUMaHHE NIPU U3YUYCHHH XUMHUH YACISIECTCS M3YYEHHUIO «CKBO3HBIX)
MOHSATHUHA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaia.

[enu v 3agaun U3y4eHuUs: y4eOHOTo mpeaMeTa « XuMHUsH)



OO6mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUSD» MPEJICTaBICHB B
OdenepanpHO  pabodueld mporpaMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
00pa3oBaHuUsl, HANPaBICHHOCTH OOYYEHHUS Ha Pa3BUTHE M CaMOPa3BUTUE JIMYHOCTH,
dopmupoBaHre €€ WHTEIVICKTa W Oo0me KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
MIPOIOJIKATH CBOE 00pa30BAHUE CAMOCTOSITEIIBHO B HACTOSIIEE BPEMSI SIBIISIETCS] OHOM U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTenbHyIO IporpaMmy,
JTOMHUHUPYIOIIEE 3HAUYCHUE MTPUOOPETAIOT TaKUE 11€J1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHHM, CIOCOOHOM aanTUpoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HaIlPaBJICHHOCTh OOYYEHHMS Ha CHUCTEMAaTHMYe€CKOe NPHUOOIICHHUE YYalluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHON JIEITEIIbHOCTH, HAYUYHBIM U MPAKTUYECKUM METOJaM
MOo3HaHUs, GOPMUPYIOITUM MOTHUBAIIMIO U PA3BUTHUE CIIOCOOHOCTEHN K XUMUH;

o0OecrieueHne yCIoBU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIIMMUCS OIbITa
pa3HOOOpa3HOU JIESITEIbHOCTH, TO3HAHWS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KITF0OYEBBIX KOMIETEHIIUM ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB
NEeATEIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBIACHSTH U OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBaHHMH 3HAHWUW U OMbITA, TOJTYYEHHBIX IPU U3YUCHUU XUMUU;

dbopMupoBanue y O0OyYAIOMIMXCS TYMAHUCTHYECKUX OTHOLIECHUH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKHX 3HAHUW JJIs BBIPAOOTKH HKOJOTUYECKH I€JIeCO00Pa3HOTO
MOBE/ICHUSI B OBITY U TPYIIOBOM JEATEILHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKpY>KaroLIEH ITPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEUETOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JTAJIbHEHIIIETO 00yYeHUSI.

Kypc HanpaBieH Ha pelieHue ClIeayonuX 3a1a4, 00eCneunBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TOAXOJ0B K OOYYEHHI0O XUMHUH
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TI€PBOHAYAIILHBIX CHCTEMAaTU3WPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MMPUMEHEHUU; OBJIAJICHUE TTOHATUNHBIM
anmnaparoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHYECKHX TNPEBpPAlICHUNH HEOPraHUYECKUX U
OPraHMYECKHUX BEUIECTB KaK OCHOBBI MHOTHMX SIBJICHUW >KUBOW M HEKHUBOW INPUPOIBI;
yrIyOJieHHue TPEICTABICHU O MaTeprUaIbHOM €IUHCTBE MHUPA;

OBJIQJICHUE OCHOBAMHU XHMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBAThH
U OOBEKTUBHO OIICHUBATh KU3HEHHbIE CUTYallUM, CBSI3aHHBIE C XMMHEH, HaBBIKAMU
06e30macHOro OOpallleHusi C BEIIECTBAMH, MCMOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHAIU3UPOBATh U TUIAHUPOBATH SKOJIOTMYECKU O€30IacCHOE MOBEAECHUE B IIENISIX
COXpaHEHHUS 3J0POBbs U OKPYKAOUIEN CPENBL;



dbopMHUpOBaHME YMEHUN yCTaHaBIMBATh CBSI3U MEXKIY peajibHO HaOJII0IaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TPOLIECCAMU, TPOUCXOAIIMMU B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TAKXKE 3aBUCUMOCTh IPUMEHEHHUS BEIIECTB OT UX CBOWCTB,;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONEHUST 32 MX MPEBPAlICHUSMH TpPU TMPOBEACHUM HECIOKHBIX XUMHYECKUX
AKCIIEPUMEHTOB C HCIOIb30BaHUEM Ja0OPATOPHOro 000PyI0BaHUSA U TPHUOOPOB;

dbopMHUpoOBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKOM HAyKU U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XUMUus» He0OXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUM JJII YCBOCHHSI MPOTPAMMHOTO Marepuasga 0Oy4aroluMUCS C
3I1P. bonpuioe BHMMaHHE AOHKHO OBITH YIEIEHO OTOOpYy y4eOHOro marepuaia B
COOTBETCTBHUM C MPUHIUIOM JOCTYITHOCTH MPU COXPAHEHUU OOIIEro 0a30BOro ypoBHSI.
OH 10JIKEH 10 COAEPAKAHUIO0 M 00bEMY OBITh aIaITUPOBAHHBIM 111 oOy4daromuxcs ¢ 311P
B COOTBETCTBUH C UX 0COOBIMU 00pa30BaTeIbHBIMU NOTpEOHOCTSIMU. ClieyeT 00IeryuTh
oBjaZeHue wmartepuasioMm ooOyuarommmucis c 3IIP mocpenctBom e€ro JeTaqbHOrO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaTbHBIX
orop, 00yUeHHUs CTPYKTYPUPOBAHUIO MaTepHraa.

Bonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepuaiia UMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, U3yYAaeMbIX B JAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU mnpeaMeramMu Kak «['eorpadus», «Duzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4eOHBIH MaTepuan C pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 Jy4IlleMy OCMBICICHUIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMECHUI.

[Ipy MOATrOTOBKE K ypOKaM yYMTENb JOJDKEH MPEayCMOTPETh (PopMHUpOBaHUE Y
oOyyJarouxcsi yMEHUi aHaJIU3upOBaTh, CPAaBHUBATH, 0000IIATh M3y4YaeMblil MaTepua,
IJIAaHUPOBATh MPEACTOSUIYI0 padoOTy, OCYILIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSTHHO CJICIUTh 3a TIPABWIBHOCTBIO PEYEBOro O(OpMIICHUS] BBICKA3bIBAHUM
obyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI U ACsATEIbHOCTH, oOydaronuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOJUM CTPOKAUIIMIA  KOHTPOJb
COOJTIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JTab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATedabHOCTH oOyudaromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEJbHBIMHU NMOTPEOHOCTSAMH M 00eceYHBAIOIIME OCMbICJICHHOE
O0CBOEHME COJIEPKAHNM 00pa30BaHus N0 NMpeAMeTy «XUMUsDH)

Conepxanue BUJIOB JesTelibHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UX 0coObIMU OOpa3oBaTeIbHBIMU MOTPEOHOCTSIMU. [lOMHMO MIMPOKO
ucrnoiab3yembix B @OII OO0 o6mmx st BceX 0O0y4aroImmxcs BUJIOB ACATEIbHOCTU
clenyeT YCWJIUTh BUIBl ACSATENbHOCTH, cHElU(UYHBIE [UIsi JAHHOHW KaTeropuu
oOyyaroumxcs, 111 00ecrneyeHrss OCMBICIIEHHOTO OCBOEHUSI COJIepaHUsl 00pa30oBaHUs
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N0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW AESTENbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHCTEM; Y€pEIOBaHUE BUOB JESITEIBHOCTH, 3aJCHCTBYIOLINX pPa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTh) B
M3YUYEHUU MaTepHuaa; MCIOJIb30BAHHUE JIOMOJHHUTEIBHON BU3YaJbHOM OMOpPHI (ILJIaHBI,
o0pa3sIbl, CXeMbI, IA0JIOHBI, ONIOpHBIE Tabmuiibl). [yig pa3sutus y obyyatonuxcs ¢ 3[1P
YMEHHS JeNaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJIb30BaTh OMOpHBIE cjoBa M Kiumie. Oco0oe BHUMaHHUE CIEAYET
yAEIUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH IS KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKAsA JIeKCuKa cooTBeTcTBYyeT DOII
000.

Jna oOydaromuxcst ¢ 3[IP cymiecTBeHHbIMU SBJISIOTCS NPUEMBI palbOTHI ¢
JEKCHUYECKUM MaTepuagoM 1o mnpeaMmery. IlpoBonurca crneuuansHas paldoTa 10
BBEJICHHIO B aKTHUBHBIA CJIOBapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TepMUHBI BBOJSATCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTellbHA BU3yallbHas
MOJ/JIEPKKA, AJITOPUTMBI padOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JUJIS aKTyalln3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHIapTOM OCHOBHOI'O 0O1Iero oOpa3oBaHUsl y4eOHBIM IpeaMeT «XUMHsS» BXOIUT B
npeaMeTHy0 00sacTh «EcTecTBeHHOHayuYHBIE MPEIMEThDY U SIBISAETCA 00s13aTEIbHBIM
JUTSL U3yYEHHS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — 1Mo 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npezactaBieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuetom DenepanbHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM  aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOTIO 00IIero oOpa3oBaHus OOYyYaroIIUXCS C
3aJIEPKKOU TICUXUYECKOTO PA3BUTHS.

COHEPXAHUE YUEGHOI'O ITPEIAMETA «XUMMW»

COJEPXAHUE OBYUEHNMA B 8 KITACCE

[IepBOoHaYaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumuu. *Posp XxuMuM B KU3HM denoBeka.™ Tema u BemiecTsa.
dusznvecKue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIeCTB. *XUMHUSI B CUCTEME
Hayk.™ Uucteie BemecTBa 1 cmecu. CriocoObl pasaenienus cMeceil. [paBuiia 6e3onacHoro
oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHbBIM o0opynoBaHueM. *[loHsTHe 0 mMeTomax
IIO3HAHMS B XUMHH.™

ATOMBI U MOJIEKYJIbl. XMMHUYECKHUE DJIEMEHThI. 3HAKU (CUMBOJIbI) XMMHUYECKHUX

ssieMeHTOB. OTHOCHTENILHAS aTOMHAas Macca. HpOCTBIC H CJIOKHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJIIPHOE YUYEHHUE.

Xumunyeckasi ¢popmyna. BageHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB. *3aKOH
MTOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHASI MOJIEKYJISIpHAst Macca. MaccoBast JoJis
XUMHUYECKOTO JIEMEHTA B COCUHEHUU.

Ou3nyecKne W XUMHUYECKUE sBJIEHUS. XuMmuueckas peakuud. [IpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeIUWHEHUs, pa3IoXKeHHUS,
3aMelieHus, 0OMeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboTHl B JIAOOpaTOpUU M MpUEMaMH OOpallleHHs ¢ J1abOpaTOpHBIM 00OPYAOBAHHUEM;
U3y4YCHHE U OMNucaHue (PU3UYECKUMX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOIo/IeHue pu3nyecKux (IIaBJIeHUE BOCKA, TAsHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBICHUH, HAONIOJACHHE W ONHMCAHUE
MPU3HAKOB MPOTEKAHUS] XUMHUYECKMX pEaKlMil (pa3ylo’KeHUE caxapa, B3auMOJEWCTBUE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHnue ruapokcuaa meau (1) npu narpeBanum,
B3auMOJIeiCTBUE *kee3a ¢ pacTBopoM cosid Menu (I1));u3yuenue crnocoOoB paziaeneHus
cMeceil (C TOMOUIbKO MarHuTa, (UIBTPOBAHHWE, BBIAPUBAHUE, JAUCTUJUIALINA,
xpoMarorpadusi), MpoBeACHUE OYUCTKU IMOBAPEHHOW COM; HAOMIOIEHHE U OMUCaHUE
pE3yJIbTaTOB NPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO3J1aHUE MOJIETIEN MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Baxueiimme rnmpeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmece rasos. CocraB Bo3ayxa. Kucimopoxm — 3jeMeHT M mIpocToe
BeniecTBo. HaxoxxaeHue Kuciopoaa B mpupojie, Gu3ndeckue U XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpocThIX U CIOXKHBIX BemlecTB. CrocoObl MOJIy4eHUsl KUCIOpoJa B
nabopatopun *u npomsiiuieHHOCTH. ™ [Ipumenenue kuciopoaa. [lonsitue 06 okcuaax.
Kpyrosoport kucinopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaKlMK. TOTUIMBO: Yrojb U METaH. 3arpsi3HeHHE BO3/1yXa, YCUIICHUE
napHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxkaenue Bogopoaa B mpHUpoOe,
du3nueckrue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETAJUIAMU U
OKCHJIaMH METaJJIOB), MPUMEHEHHEe, *crocoObl noiayuyeHus.™ [loHsTHe o kuciorax u
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipaas macca. 3akoH ABoraapo. MossipHbIit
00BEM Ta30B. Pacuetsl o xummudeckol hopmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 0O0bemMa
ra3oB. Pac4€Tbl 1o XUMUYECKUM yPaBHEHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBoputelnb.* PacTBOphl. *[10HSATHE O HACHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BeIIECTB B Boje.* Pacuer maccoBoil onu BeliecTBa B
pacTBope (IIpOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BELIECTBA B PacTBOpE.
*Xumudeckue CBOMCTBA BOJBI (Pa3joKEeHUE, PEeaKIUU C HATPUEM, OKCHUIOM KalbIIMs,
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okcusioM cepbl (IV) peakuuum ¢ MertayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonsitre 06 ocHoBaHusX. Posib pacTBOPOB B IpHpo/ie U B )KU3HU UenoBeka. KpyroBopot
BO/IbI B IIpUpojie.™ 3arpsa3HeHne NpupoaHbIX BoJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUM. Knaccudukanus
HeopraHmyeckux coequHeHuid. OKCHUIBI: cOCTaB, Kinaccuukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTramu, meiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHW: WIEIOYM W HEPACTBOPUMBIE OCHOBaHUsA. HoOMeEHKIaTypa OCHOBaHUM.
duznyueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIEHCTBUE C OKCHUIAMU
HEMETaJUIOB, KUCIOTaMu, cosiMu). *[loayuenne ocHoBaHMt. >

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBHE C MeETaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJISIMU, Ha TIpUMEpPE COJSHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctd MetamwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*CcrocoObl OJIyYEHHUS ™, B3aUMO/ICHCTBUE COJIEN C METalIaMH, KUCIIOTaMU, IIEJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3I0KEHUE MPU
HarpeBaHuM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCcaMH  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psaabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OIMPEAEICHUE COAEPKAHUS KUCIOpOaa
B BO3/yX€; MOJYyUYECHUE U U3yUCHHE CBOMCTB KUCJIOPO/Ia; HAOIIOICHHE B3aUMOICHCTBHS
BEILIECTB C KUCJIOPOAOM U yCJIOBHUSI BOSHUKHOBEHHUS U MIPEKPALIEHUs TOpEHUs (110XkKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMu OKCUJIOB M OMTMCAHUE UX CBOMCTB; MOJTYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHHEe OCOOCHHOCTEN pPacTBOPEHMsI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
B3aUMOJICHCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIbllueM) (BO3MOKHO HUCTIOIb30BAHUE
BUJICOMATEPUAIIOB); OIpPEJEICHHE PACTBOPOB KHUCJIOT MW IIEJ04Ye C MOMOIIbIO
WHIMKATOPOB; UCCIIEAOBAaHNE 00Pa3ll0B HEOPTraHUUECKUX BEILIECTB PA3IUYHBIX KIACCOB;
HaOJII0/ICHUEe W3MEHEHUS OKPACKHM HWHIUKATOPOB B PACTBOpPax KHCJIOT W IIEIOYeH;
n3ydeHue B3aumojierctBusi okcuga Meau(Il) ¢ pactBopoM cepHOU KHUCIIOTHI, KHCIOT C
METaJUIaMH, PEaKUUi HEUTpadu3aluM; IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 PACTBOPA COJIM; PEIICHUE YKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenme Ki1acchl HEOPraHUYECKUX COEAUHEHUIN.

[Iepnonnueckuit 3akoH u [lepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenpgeneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUU.
[lepBble MOMNBITKY KJIACCU(PUKALMK XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILJIbI, TAJIOT€HbI, THEPTHbHIE
rasbl). *2JeMeHTHI, KOTOpbIe 00pa3yroT aM(GOTEPHBIE OKCUIBI U THIPOKCHUJIBL. ™
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Ilepnonnuecknii 3akoH. Ilepuommyeckas cucTeMa XHMHUYECKMX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnogmueckorn cucrteMbl xumuuyeckux siemeHToB JI. WM. Menneneesa. Ilepuonsl u
rpynnsl. PU3NYECKAN CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYMIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHYECKUX 3IeMEHTOB lleproauyeckoit
cucrtembl JI. U. MeHnneneeBa. XapakTepuCTUKA XHMHMYECKOTO JJIEMEHTA IO €ro
noJjioxkeHuto B [lepuonnueckou cucreme Jl. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JEMEHTOB MaJbIX MEPUOOB U TJIABHBIX
HOATPYNN, B 3aBUCUMOCTH OT AaTOMHOro (IOPSAKOBOrO) HOMEpa 3HAdyeHHE
Ilepuomuyeckoro 3axkoHa M llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U nipakTuku. Jl. V1. MeHneneeB — y4€Hblil U rpaKJaHUuH. ™

Xumuueckass cBs3b. KoBaslieHTHass (moyisipHas W HEMNOJIsIpHAsi)  CBS3b.
*JNEeKTPOOTPHULIATEIbHOCTh AaTOMOB XUMHUYECKHX 3J1€MEHTOB.™ VlOHHAas CBSI3b.

Crenenp oxuciieHus. OKHCIATEIBHO-BOCCTAHOBUTENBHBIE peakunu. [Iporeccsl
OKHCIICHHS U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XHUMHYECKUI SKCHEPUMEHT: HU3yYeHUuEe O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJIOB; B3aHMMOJIECUCTBUE THAPOKCUAA [IMHKA C PACTBOPAMH KHCJIOT WU LIEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIINUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu pas3ioKeH!s, COSTUHEHUS).

MexnpeaMeTHbIe CBA3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XHMHUM B 8 KIacce
OCYIIECTBIISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK
U TIOHSITUH, SBJISIONIMXCS CUCTEMHBIMH IS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaJM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOMIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: mMaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIIHI,
PaaMOaKTUBHOCTb, MOJICKYJIa, OJICKTPHUCCKUI 3apsij, BEHIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (PM3WYECKHUe BEIMYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, IIJIaHETHI, 3B&3/161, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPXAHHUE OBYUYEHMUS B 9 KJTACCE

BemecTBo 1 XUMHUecKas peakius

[lepuonnyeckuii 3akoH. Ilepuoagnueckass cucTeMa XHUMHYECKUX 3JIEMEHTOB
. U. MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaWs, KAJIbIUS U UX COCTUHEHUU B
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COOTBETCTBUU C TOJIOKEHUEM DJIEMEHTOB B lleprognyeckoil cucteMe U CTPOEHUEM X
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOM PEIETKY U BU1A
XUMUYECKOU CBS3U.™

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHAapOHAs U
TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPTraHUYECKUX COCAUHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui MO pa3IuYHbIM MPU3HAKaM (10 YHUCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX OJIEMEHTOB, *1N0 00paTUMOCTH, MO Y4YaCTHUIO
KatajauzaTopa).* DK30- U JHAOTEPMHYECKHE peakuuu. *TepMoXxuMHUECKUe
ypaBHEHUS. ™

*TloHsiTHE O CKOpPOCTH XHMMHuYecKoWd peakuuu. I[loHarune o0 o0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOre€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsiTue o XxumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BIUSAIOIINE HA CKOPOCTh XMMHUUYECKON PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.™

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHOM peakiuun. CoCTaBIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/]1a AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs ITUCCOLUALMS.
DNEeKTPOAUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALIU
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsTMe o0 creneHu
nucconuanyu.* CuIbHbIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHIIa. [losHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nucconmannu. Cpena pactBopa. KadecTBEHHBIE peaklMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMua-, HOAUA-, CyibdaT-, KapOoHAT-, CcHIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJIbILIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Meau (2+), UHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHUMHUYECKUI JKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPUCTAIUTMYECKUX
PEIIETOK HEOPraHMYECKHX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpWIA HATpHs); WCCIEHOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLUUALIMMN KUCIIOT, EN0YEH U
coiied  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOLIMX TPU3HAKU NPOTEKaHWs peakiuid MOHHOro oOMeHa (oOpa3oBaHue
OCaJlKa, BBIJIEJICHHUE raza, 00pa3oBaHHE BOJbI); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakluu  PasyIoKeHHs,
COEIMHEHHUS); pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE PKCIEPUMEHTAIbHBIX 3a]1a4.
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HeMmeramibl u X coeAMHEHUS

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapakTepHbIe cTeneHu okucienus. CTpoeHne u Gu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOICTBA HA TPUMEPE XJI0pa (B3aUMOIECHCTBUE C METAIIAMH,
HEMeTaJUTaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *monydeHwe®, mpumeHeHue. *[leficTBue Xxiopa u
XJIOPOBOJIOpOJA HA OPraHW3M 4esoBeKa.™ BakHehrme XJIopuabpl U UX HaXOXKICHUE B
pUpoe.

Oo6mast xapakrepuctuka 53jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenre u (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopnelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLIEGHTPUPOBAaHHBIMH Aa30THOW MU CEpHOM Kuciaoramu).* CepoBOAOpOMA: CTPOECHHE,
(u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxkcuabl ceppl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (Uu3n4ecKue
U XUMHUYECKHE cBoiicTBa (oOmme u cnenuduueckue). Colld CEPHOU KHUCIOTHI,
KaueCTBEHHas peakius Ha cyib(aT-uoH. CepHucras KucioTa. *XMMHUYECKHE PEaKLIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYeHHUs CEpHOM KHUCIOTHI.™*
Haxoxnenue ceprl u €€ coenuHeHnid B npupoze. [ I[puMenenue cepel u ee COETMHEHUH B
ObITYy M B MPOMBILIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHUE OKpYy)Karolled Cpesbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO61mast xapakTepucThKa 3J1eMeHTOB VA-Tpynmbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTSIICHH OKUCICHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOMICTBa
(B3aMMOJEHCTBHE C METaJUIaMd M HEMETaUlaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *HojlydeHHe™ U MpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IesouaMu), npuMmeHeHue. KadecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe U XMMHYECKue CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.* Hwurtparbl (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp3oBanrne HUTPATOB M COJIEM aMMOHHSI B Kauy€CTBE MHHEPAJIbHBIX YI00pEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIOTHbBIE
JOXKH, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUC
CBOMCTBa (B3aMMOJCHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMHU
a30THOM W cepHOil kmciotamu).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
¢u3nueckue M XUMHUYECKHE CBOMCTBa, *monyuyeHue.®* *[loHsTHE O MUHEpaIbHBIX
yaoOpeHusx: HUTpaThl U ¢Gocdarbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmas
xapakrepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriepoja 1
KpeMHHUs. BaleHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIEpoaa H
KpeMHus. PacnipocTpanenue yriepojia B IpUpoJie, XapaKTepHbI€ CTETIEHH OKUCIICHUS.

12



VYraepon, amiorponHeie Moaudukanuu (rpadur, anmas), GU3NYECKUE W
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB (B3aMMOIEUCTBHUE C METAJUIAMU, HEMETAJIIAMH,
*KOHIICHTPUPOBAHHBIMM a30THOM M CEepHOM KHCIIoTamM)*. AncopOrus. KpyroBopor
yraepoaa B mpupoge. Okcuasl yriepona, ux (U3NYECKue U XUMUYECKUE CBOMCTBA,
MOJlyYeHUE U MPUMEHEHHEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
npo0JieMbl, CBA3aHHbIe ¢ OKcuaoM yriepona(lV); runoreza rino0anbHOro MOTEMICHUS
KJIMMaTa; MapHUKOBBIA 3¢ ¢dekT.* YrompHas kucioTa u e€ coid, ux (usmdyeckue u
XUMHUYECKHUE CBOMCTBa, *moiydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SICTBE.

OO6mue mpeactaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *Mx
cocTaB U XuMHu4eckoe ctpoenue. Knaccudukanus oprannueckux pemiects.* [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKHUpaX, O€JIKaxX, YIriIeBOJaX — M UX POJIA B KU3HU
yesoBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHM. *

KpemHuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSl C MeETallaMH M HEMeTaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU kucinoTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyUYECHUE U
MIPUMEHEHUE B OBITY, TPOMBIILICHHOCTH (B MEIUIIUHCKOM, SJIEKTPOHHOM, CTPOUTEIHLHOM
u Jp.). Baxueiimme cTpouTenbHble MaTEpHaNbl: KepaMUKa, CTEKIO, IEMEHT, OETOH,
xene300eToH. [Ipo6ieMbl 6€30MacHOrO MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEHEBHOM JKU3HU. *

XUMUYECKUN SKCIEPUMEHT: M3yueHUuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKUMU HA XJIOPUA-UOHBI U
HAOJIIOZICHUE TPU3HAKOB WX TMPOTEKAHMS; OIbBITHI, OTpaKaloIMe (QU3nUecKkue Hu
XMMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHME C O0Opa3luamMu  XJIOPUJO0B  (TajJOTreHUIOB);
O3HAaKOMJIEHHE C 0o0pa3uaMu cepbl U €€ COeNMHEHUSIMHU (BO3MOXHO HCIOJIb30BAaHHE
BUJICOMATEpHUAIOB); HAONIOJIEHUE TMpollecca OOYTJIMBaHUS caxapa IMOJ JCHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOThI, M3yUYE€HNE XUMUUYECKIX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHOMN peakluu Ha Cylb(aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHMs; 03HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta, pocdopa
Y UX COCIMHEHHM (BO3MOXKHO HCIIOJIh30BAHUE BUCOMATEPHAIIORB), 00pa3iiaMu a30THBIX
u pochopHbIX yroOpeHuii; MoJydeHrHe aMMraKka U U3y4YeHHe er0 CBOMCTB; IIPOBEICHHE
KaueCTBEHHBIX PEAKIIMN HA MOH aMMOHUS U (ochaT-HOH U M3yYCHHUE MPU3HAKOB UX
MPOTEKaHUsl, B3aUMOJICCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUANIOB); U3YUEHUE MOJIETIEH KPUCTAINIMYECKUX
peméTok anmMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aacopOIUKu PACTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOro Ta3a U M3yYEeHHE €ro CBOMCTB; MPOBEJIECHHWE KauyeCTBEHHBIX Peakluuil Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYECHHE MPU3HAKOB MX MPOTEKAHUSI; O3HAKOMIICHUE C
NPOIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10
TeMe «BaxkHelllne HeMeTaJJIbl U UX COCTMHEHUS.
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MeTaibl U BX COEUHEHHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB HAa OCHOBAaHUH MX
nonoxenus B [lepuonnueckon cucreMe xumudeckux sneMeHToB . . Menneneesa u
ctpoeHuss atomoB. CTpoeHue MeTaioB. Mertamnuueckas CBSI3b UM MeETaJUIMYeCKast
KpUCTaJUIMYecKass pemeTka. OJIEKTPOXUMHUYECKUN psifi HampsHKEHUM  METalioB.
®uznyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEUCTBUE C KHUCIOPOIOM,
BOJIOM, KucioTamu). *O01mue crnocoObl mojiydeHus: MeTaiioB. [loHaTHE O KOppo3uu
METaJJIOB, OCHOBHBIE CMOCOOBI 3alUThl MX OT Koppo3uu. CrurtaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) M MX TPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH . *

[Ilenounsie MeTambl: nojoxeHue B Ilepuoandeckoil cucremMe XUMHYECKHX
anemeHTOB JI. . Menneneesa; ctpoenue atromoB. Haxoxnenue B mpupoje. Pusndeckue
U XMMHUYECKHe CBOMCTBA (Ha IpuMepe HaTpus U Kaiaus). OKCUAbI U TUIPOKCU/IBI HATPHUS
u kanud. [[puMeHenre menoYHbIX METAIIOB U UX COCUHEHUMU.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucTeMe XuMn4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE
B npuponae. OHU3MYECKUE U XMMHYECKHME CBOWCTBA MarHus M KaJblUs. BakHeimmne
COCMHEHUS Kalblusg (OKCHI, TUAPOKCUI, coyin). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus . ™

AmoMuHul: monoxxkeHue B llepmoamyeckoll CHUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aToMma; HaxoxJAcHHE B Impupoae. Duszmyeckue u
XUMHUUYECKHE CBOMCTBA alfOMUHMSI. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: mnonoxenne B Ileppuoanyeckod CHUCTEME XHUMHUYECKUX DIIEMECHTOB
JI. 1. MenneneeBa; CTpOCHME aroMa; HaxoxJaeHue B npupone. Duszuueckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMU).
Oxkcupael, tunpokcuasl u coymm sxenesa(ll) wu kenmesza(Ill): cocraB, cBoiicTBa u
*nonayuyenue.*

XUMUYECKUI KCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJIOB U CIIJIaBOB, UX
(bU3UYECKUMU CBOWCTBAMU;, H3YYEHUE PE3YJbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCIIOJIb30BaHUE BUACOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOACHCTBUSI OKCHUJIA KAJIBIUS U
HATpHs C BOJOM (BO3MOKHO UCTOJb30BAHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB
XKECTKOW BOJBI, Tpollecca TOPEHMs Keje3a B KUCIOopojAe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAJIOB); MMPU3HAKOB MIPOTEKaHUS KaUECTBEHHBIX PEaKIU Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHKa, skenesa(ll) m xenesa(Ill), memau(Il)); mabmomenue u
ONMCAaHUE TPOIIECCOB OKpAIIMBAaHUS IUJIAaMEHHM HMOHAMU HATpusl, Kaausg W KajbIUs
(BO3MOKHO HCIOJIb30BaHHUE BHIACOMATEPHAJIOB); HCCIea0BaHUEe aM(OTEPHBIX CBOMCTB
TUJPOKCHUIA ATFOMUHUS U THAPOKCHIA IIMHKA; PEIICHNE AKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme « BaxHenme MeTaJulbl U UX COCTMHECHUSD).

XuMHs ¥ OKpysKarolas cpenia

*HoBble MaTepuanbl M TEXHOJOTMHU. BellecTBa M Marepuasibl B MOBCEIHEBHOU
KU3HM 4YeloBeKa. XHMHS M 310poBbe. be3omacHoe HCMOIb30BaHME BEIIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBas mnomollp MNpu XUMHYECKHUX OXKOTax
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1 oTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpY’Kalolled cpenbl (IpeaesibHas AOIMyCTUMas
koHieHTpanus BemectB — [1/IK). Pons XuMuu B peliieHuH 3K0JI0rHYeCKUX mpooiem.™

*TIpupoaHble MCTOYHUKU YTIAEBOIOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOJYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: U3yYEHHE O00pa3LOB MaTepHaloB (CTEKIIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPUAIIbI).™

MeXnpeIMETHBIC CBSI3U

Peanm3amuss MEXIpeIMETHBIX CBSI3ed TIpU U3YYCHWH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYIHBIX MTOHITHIA, TaK
U TIOHSTUH, SBISIONIMXCS CHUCTEMHBIMH IS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (aKT, TUTIOTE3a, 3aKOH, TEOPH,
aHaIM3, CHUHTE3, KiIacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPEHHE, MOJICIb, SBICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTyIPOBOIHUKH,
IUDIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaUIMUECKas pemeTka, CIUIaBbl, (HU3UYECKUE
BEJIMYMHBI, CAUHUIIBI H3MEPEHMs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOIIaeMble, TOIIJIUBO, BOJTHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEGHOI'O ITPEIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUIA

B nenom pesynbTatel ocBoeHusi oOywatouumuca c¢ 3IIP yueOGHoOro mpenmera
«Xumus» JOKHBI COBMANaTh ¢ pesyibratamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SIBJISIIOTCS:

JIMHHOCTHBIE PE3VJIbTATAI:

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHUs
JOCTHTAIOTCSI B XojA€¢ OOYyYCHHS XHUMHUU B CAWHCTBE YYCOHOH M BOCIHMTATEIILHOMN
JESATETLHOCTH B COOTBETCTBHH C TPATUITHOHHBIMH POCCUHCKUMH COIMOKYIBTYPHBIMHU U
JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIICCTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMAITH3AITUN
00yJaroIIMXCsl.
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JInuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALIMI U pacIIMpEeHue
OMbITa ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
Hay4YHOMY HacCJEeAUI0, IOHUMaHNs 3HaYE€HUSI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOW UHPOpManueln O MepeaoBhIX
JOCTHXKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPE/ICTABICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4e0HO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JI€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  NpPU  BBINOJIHEHUH  Y4YEOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aMMOINOMONIIM B MPOIECCE 3TOMN
y4eOHON JesATeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBapHIlEd C MO3WLUMUKU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISIOLIUX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPENCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS ITPUPOBL, B3aUMOCBS3SIX YEJIOBEKA C IPUPOIHOMN Cpesloil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHHUM 10
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aeMBbIX MPOIECCOB U SIBICHUN;

MO3HAaBaTENbHOM, MH()OPMALIMOHHOW W YUTATENbCKOW KYJIbTYphl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATENIbHON pabOThI ¢ YUEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UH(POPMALIMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSI OOyYEHUS B JaJIbHEUILIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/J0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMIPUSITHS BPEIHBIX
OpuUBBIYEK (YyMOTpeOJEHUS alKOrojsi, HApKOTUKOB, KYypEHHs), HEOOXOAUMOCTH
cOOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XMMHYECKHMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil U Tpyla pa3iudyHoOro poja,
yBaXXEHUE K TPYAY M pe3yjbTaTaM TPYAOBOW AESITENbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAJIHHOM
TPAEKTOPUM TMPOAODKEHHS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
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CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
MPO()ECCUOHATTEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX yMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 1€I€CO00PA3HOr0 OTHOIIEHUS K MPUPOJIE KAK UCTOYHUKY KU3HU Ha
3emite, OCHOBE €€ CYIIECTBOBAHUS, MMOHUMAHUS IIEHHOCTH 37J0POBOTO M OE€30TacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUsI IIEHHOCTH COOIOJICHUS IpaBHJI OE€30MacHOIO
MOBEJICHUSI PU pabOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsIX, YTPOKAIOMINUX 3/I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KaloIllell MPUPOJHOW CPEI0i, MOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPhI, 0CO3HAHUSI TJI00ATILHOTO XapaKTepa SKOJOTHUECCKUX MPoOIIeM
U MyTeN UX PEIICHUs] TOCPEACTBOM METOJ0B XUMUH;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOW M COLUAIBHOMN MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TI0
XUMUHU OTPKAIOT OBJIAJICHAE YHHUBEPCATBHBIMHU IMO3HABATEILHBIMH JACHCTBUSMHU, B TOM
qucIe:

1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIECTBJIATh CPABHEHHE, KJIACCU(DHUKAIINI0O XUMUICCKUX BEIIECTB 10 3aTaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIni;

CTPOUTH JIOTHYECKOE CYXKIEHHUE TOCIIe IPEIBAPUTEITLHOTO aHAIN3a, BKITIOUYAIOIIEe
YCTaHOBJICHUE MMPUINHHO-CIIEACTBEHHBIX CBA3EH

co371aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHusl y4eOHBIX M TTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MTOCJIC/ICTBUSI,;

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHS:

C TTOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIICPUMEHT,
JUTSl YCTaHOBJIEHUS 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYUHHO-CJICACTBEHHBIX CBS3eH
U 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

C TOMOILBIO TMEAarora WM CaMOCTOSITENBHO (OpMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIFOACHUS, OITbITA;

3) paboTa ¢ uHbopMaIuei:

BBISIBIIATH JNePUIIMTHI MHPOpPMAIIUU, AHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh HHGOPMAITUIO U3 OJHOTO BHJIa B APYToi (TaOIUITy B TEKCT U
mp.);

UCKATh WK OTOMpaTh MH(POPMAIHMIO WX JAaHHBIE W3 UCTOYHUKOB C YYETOM
MpeJIoKEHHON yueOHO! 3a]1aui U 3aJJaHHBIX KPUTEPHEB.
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OBnaneHne YHUBEPCATLHBIMU YUSOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BEIBATh yYeOHOE B3aMMOJICHCTBHE B TPYyIIE (OMpeaeisaTh o0mue e,
pacrpenensiTb poyid, TOroBapuBaThCS APYT C IPYTOM U T. II.).

C MOMOIIBI0 TIEJarora Wik CaMOCTOSITEIbHO COCTABIIATH YCTHBIE U MUCHbMEHHbIC
TEKCThI C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MAaTEpPUAIOB ISl BBICTYIUICHUS TEpen
ayIUTOPHUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUYHUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHIMBHUAYAJIbHO W B TPYIIE: HAXOIUTH OOIIee
pelieHrue M pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS TMO3MIMK W yueTa
UHTEPECOB; (OPMYJIHPOBATH, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, IPUHUMATh U Pa3JIEsaTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYIIION.

OBnajJieHre YHUBEPCATbHBIMU YUEOHBIMU PETYJISITABHBIMU JICUCTBUSMU:

oOHapy»xuBaTh U (OpMYyIHpPOBaTh Y4eOHYIO MPOOIEMY, OMNPENETATh IIEJb
y4eOHOM eI TEeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CaMOOLICHKH, TPUHATHUS pEHICHUNH U
OCYIIIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEIBLHOMN AEATEIbHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYILECTBIISITh
KOHTPOJb CBOEH JEATENbHOCTU B MPOIECCE MOCTIKEHHUS pe3yJibTara, ONPENeNaTh
CIOCOOBI ICUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCS CUTYallUE;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYAllMu U MPEAJIarath IUIaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/1auu;

MOHUMATh TPHUYMUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yJsbTar
NEeATEeIbHOCTH, OMPEACNSITh TO3WTUBHBIE HW3MEHEHUS W HalpaBlICHUs, TpeOyrolme
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYrOMY UeJIOBEKY, €r0 MHEHHIO.

ITPEMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yJIbTaTOB MO OCBOEHUIO 00513aTEIBHOIO COACpKaHMUs,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbIE
3HaHUS, YMEHHUS W CHOCOObI JAeMcTBUM, crnenuduyeckre aias y4eOHOro mnpeamera
«XUMHS», BUABI EATEIIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETALUH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTyaIUsIX:

MPEACTABICHHE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJICHWM TPUPOMBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKHM Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, KOMIIOHEHTAa OOIIeH KyJIbTypbl U MPaKTUYECKOU
JeSITeIbHOCTH YEJI0BEKA B YCIOBUSAX COBPEMEHHOIO 00I1I€CTBA; TOHUMAaHNE MECTa XUMUHU
CpPeau IPYIuX €CTECTBEHHBIX HAYK;

BJIAJICHHE OCHOBAMH MOHATUMHOIO anllapaTa i CUMBOJIMYECKOTO A3bIKA XUMUU JUJIS
coctapiieHUs] (OPMYJI HEOPraHMUECKUX BEUIECTB, YPABHEHUM XUMUYECKHX peakiuil (¢
OTMOpPOM Ha aJTOPUTM YYEOHBIX JECWUCTBHI), BIIAJICHUE OCHOBAMU XUMUYECKON
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HomeHknatypbl (IUPAC u TpuBManbHON) MU yMEHHE HMCIOJIB30BaTh €€ IS pEIIeHUs
y4eOHO-TI03HABATENBHBIX 33J1ad C MOMOIIBIO YUYUTENS;, YMEHHUE HCIOIb30BaTh MOJICIH
TUTs1 OOBSICHEHUS CTPOCHHS aTOMOB Ml MOJIEKYJI TIO QJITOPUTMY C OTIOPOI Ha OTIPE/ICIICHNS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHE C MTOMOIIBI YUUTEIIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3yYEHHBIM MaTEpUAIOM W MpPU TMOJYYEHWH HOBBIX 3HAHHWH, a4 TAKXKE B MPOLECCE
BBIIIOJTHEHUS Y4Y€OHBIX 3aJlaHUil W 1pu paboTe ¢ MCTOYHUKAMH XUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKHUE NOHATHA: XUMHUYECKUU DSIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHAs MAacchl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBI 00bEeM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb (CpemHss),
XMMHUYECKasi peaklus, pPEakUud COCAMHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMelIeHHUs], peakiui oOMeHa, TErIoBON A(DPEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO AJIEMEHTA B COCIMHECHHH, MAcCOBasd
JIOJISL M TIPOLICHTHASI KOHLIEHTPAIKs BEMIECTBA B pAaCTBOPE, SIAPO aTOMA, SIICKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, paguyC aToma, BaJCHTHOCTh, CTEIEHb OKHUCJICHUS,
XMMHUYECKAsi CBA3b, IECKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelieTka (aroMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, AHUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJICKTPOJIUTHYECKAss  JUCCOIMAIUsl, pEaklUh HOHHOTOo  OOMeEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIIEHHE, DJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HeoOpaTUMBbIE PpEaKIMH, CKOPOCTh XMUMHYECKOW peaKIH, KaTalau3aTop, MPeaeibHO
nomyctumas konnentpanus (I[11K), koppo3ust MeTaioB, CIIaBhl;

OCHOBOIIOJIararolIMe 3aKOHbl XUMUHU: 3aKOH COXpAaHEHUs Macchl, [lepuoanueckuii
3akoH /[. 1. MeHneneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJSIpHAs TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEAOBAHMS BEIIECTB M M3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc aromMa, SJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYTINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; yMEHUE OOBSICHAThH CBSI3b IMOJIOKEHUS
aneMeHTa B llepuoguueckod CHCTEME C UYHMCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sjpa, 00IIee Yucio IJIEKTPOHOB),
pacnpeneneHueM 3JEKTPOHOB IO JHEPIEeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MEPUOJIOB, Kalusl U KaJbIUs; KIaCCU(PHUIIMPOBATH XUMUYECKHE DJIEMEHTHI C OMOPON Ha
onpenesieHus: GU3NYECKOro cMbICiIa MUGPOBBIX TAHHBIX IEPUOAUYECKON TAOIHIIHI;

yMEHHUE KIacCU(PUIUPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHUYECKHUE BELIECTBA U
XUMHAYECKUE PEAKIMU C ONOPOM HA CXEMBbI; OINPENEIsATh BAJEHTHOCTh WU CTEIEHb
OKHCJICHHUS] XUMHUYECKUX AJIEMEHTOB, BUJ XUMHUUYECKON CBSI3M M THUIl KPUCTAIIMYECKOU
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CTPYKTYpPBI B COEIUHEHUSX, 3apsil HOHA, XapaKTep CPelibl B BOAHBIX PACTBOPAX BEIIECTB
(KHUCIIOT, OCHOBAHMI ), OKUCITUTETh U BOCCTAHOBUTEIIb MO AJITOPUTMY YUEOHBIX JEHCTBUM;
YyMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKHEe W XUMHUYECKUC
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPO/, TpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, Xop, HATPUH, KaJIui, MAarHUH, KaJIbITUNA, ATFOMUHHH, )KEJI€30) M CI0KHBIX
BEIIECTB, B TOM 4YHCJIE WX BOJHBIX pPACTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - I[TA rpynm, amomunus, menu (1),
nuHka, xeneza (II u II1), okcunsr yrnepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), ceppt IV u VI), cepuucras, cepnas, a3otucras, a3zoTHas, ¢ocdopHasi,
yToJbHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPON Ha IJIaH U KIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaM3a IMOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MIPOTEKAHUS XUMUYECKHUX TMPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOIIECCOB HAa OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOJHYIO CPELY;

YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIrOpuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIE PEaKInii HOHHOTO OOMeHa
U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILIIOCTPUPYIOMNX XUMUYCCKUC
CBOWCTBA HM3y4YEHHBIX KJIaccoB /TPyl  HEOPraHWYECKUX  BEIIECTB, a TaKXKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJSPHYIO MAcCChI
BEIECTB, MACCOBYIO JIOJIO XMMHUYECKOTO DJIEMEHTAa B COCAMHEHUHU, MACCOBYIO JIOJIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOM Ha
oO1mue (hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI M0 YPABHEHUAM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEAreHTOB WUJIU MPOYKTOB PEAKIINH C
OTIOpOi Ha 00pa3el], aNrOPUTM yUeOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS (HAOJII0ICHUE, N3MEPCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YYCHHH BEIICCTB M XHUMHYECKUX SIBICHUH C
OMOpOM Ha aJIrOpUTM YYEOHBIX NEWCTBHM; yMeHHE c(hOpPMYJIMpOBaTh MNpPoOJIEMy U
MPEIOKUTH ITyTH €€ PEILICHHS C TOMOIIBIO Me/1arora; 3HaHue OCHOB 0€30MaCHON paOOThI
C XUMHYECKHMH BEIICCTBAMHU, XUMHUYECKON TTOCYI0N 1 J1a00paTOPHBIM 000PYyT0BAHHUEM;

HaJIMYHUE NMPAKTHYECKUX HABBIKOB INIAHUPOBAHMS M OCYIIECTBIICHHS CIICTYFOIINX
XUMUYCCKUX DKCIIEPUMEHTOB IO PYKOBOICTBOM YUYHTENS C OOCYXKICHUEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TAOJIHIIBI:

W3Y4YEHUE U ONUCaHNUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PUBUMUECKUMHU M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TIPU3HAKH MPOTEKAHUS XUMUIECKUX PEaAKITUH;

U3y4YEeHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTyYCHHUE KUCIIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTyYCHHUE BOJIOPOJIa U U3YUYCHHE €TO CBOMCTB;

MOJIyYeHHUE YIJIEKUCIIOro ra3a U U3y4eHue ero CBOMCTB;

MOJIy4YeHHE aMMHUAaKa U U3YyUYEHUE €ro CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OIPEACICHHOM MAacCOBOM JOJEH pPacTBOPEHHOTO
BEIIECTBA;
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UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
OTIpe/IeTICHUS XapaKTepa Cpelbl B paCTBOpPAX KUCIOT U HIETOUEH;

U3y4YCHHE B3aUMOACHCTBHS KHCIOT C MeETaUIaMH, OKCHAAMHU METAJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHUE OJIHOTO METajlla IPYTUM U3 pacTBOpaA COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  JKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

peleHre  AKCIEPUMEHTANBHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAS
TUCCOLIUALS;

peleHne IKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «BakHeline HeMeTaulbl U uX
COCTUHECHHUSI;

pellieHre SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinnme MeTamisl U UX
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, MIUTFOCTPUPYIOIIUE TPU3HAKN MPOTEKAHUS PEaKIIHii
HOHHOTO 00OMEHa;

KauyeCTBEHHBIC PEaKIMU Ha TPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HOHBL:
xjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

yMEHUE TIPEACTABIATh PE3yNbTaThl dOKCIEpPUMEHTa B (OopMe BHIBOJOB,
JI0KA3aTeNbCTB, TPa(PUKOB U TAOJMUII U BBISBISATH SMIIMPUIECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiaMi 0€30IacHOr0 OOpalleHus! C BEUIECTBAMH, UCIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HU, a TAK)Ke TPaBUIaMH TTOBEJCHHS B LIETISIX COSPEKESHHUSI 310POBbS
U OKPY’KalollIel MPUPOIHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha
KUBBIC OPraHM3MBI OIPEACIECHHBIX BEIIECTB, a TaKXKE CIIOCOOOB YMEHBIICHUS U
MPEeIOTBPAILICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KHUPOB, OEJIKOB,
YTJICBOJIOB JJIsl OPraHU3Ma YeI0BeKa,

BJIQJICHNE OCHOBAMH XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHe
NpaBWJIBLHO WCIOJIK30BaTh M3YyYCHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIE,
MUHEpaJIbHBIC YI00pEHUs, METAJIbI M CIUIaBBI, TMPOAYKTHI MEPEePaOOTKH MPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOAOB (YIJisl, MPUPOAHOrO rasa, HepTH) B OBITY, CEITBCKOM
XO35MUCTBE, HA TMPOU3BOJCTBE;, yMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIBLHOTO
MCIIOJIH30BAHUS N3YUYEHHBIX BEIIECTB U MaTEPUAIOB;

YMEHUE YCTaHABIIMBATH CBS3M MEXKIY PEAJbHO HAOIIOaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIMMHA B MaKpOo- U MHUKPOMHUPE, OOBSCHATH
NPUYUHBI MHOTOOOpPAa3Msl BEIIECTB, YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHS CO
3HAHUSIMU APYTUX yUY€OHBIX MPEAMETOB C MOMOIIBIO TIEAATora;

npeacraBieHne o cdepax npodeccHoHaTbHON AESTENbHOCTH, CBS3aHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTHXKEHUSX XUMUYECKON
HAyKHW; HAJUYKME OMbITa padOThI C PAa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU 110 XUMHH
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(Hay4yHO-TIOMYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAILCHUSIX U IPAKTUYECKOM MPUMEHEHUHU.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA Y4E€OHOTO IpeaMeTa
«XUMHSD», pacpeIeTICHHBIE 110 TOAaM 00yUeHHUS

Pesynbpratel mo romam GopMyNupYIOTCS O TPHHLIUIY J100aBIE€HUS HOBBIX
pe3yabpTaTOB OT IrOJa K IOy, YK€ Ha3BaHHbIE B INPEABIAYLIMX roAax MO3UIUH, KAK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (pe3yIbTaThl OUEPEAHOIO ro1a
10 YMOJIYAHHUIO BKJIFOYAIOT PE3YJIbTAThI IPEABIIYIINX JIET).

8 KITACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TIOHSATHUH: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJIs1 XUMUYECKOTO 3JIEMEHTA
B COCJAMHEHWHU, MOJAPHBIN OO0OBEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3JeKTPOOTPULIATEILHOCTH ™, CTEIIEHb OKHCJIEHUS, XUMHUYECKass  peakuus,
KJaccu(uKaIus peakluil: peakiuu COCAUHEHUS, DPEAKIUU Pa3NIOKEHUs, pPEaKIuu
3aMEIICHUs], PeaKui 0OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUM; *TerioBoi ddekt
peakiuu™; aapo aroma, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, paluyC aToMa,
XMMHUYECKasl CBs3b, MOJISIPHAS U HEMOJSPHAS KOBAJIECHTHAsI CBSA3b, MOHHAS CBSA3b, UOH,
KaTUOH, aHWOH, pacTBOp, MAaccoBas J0Jis BellecTBa (MPOLIEHTHAs KOHIIEHTpAIus) B
pacTBopE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH 3TU MOHATUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHMS (POPMYJ BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, SJIEKTPOHHOTO OanaHca;

OMPENIEIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCICHb
OKHUCJICHHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy
COeMMHEHU 10 (opMyJiaM; BHUJ XUMHUYECKON CBs3M (KOBaJCHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

MMETh TPEACTABICHUE O CHUCTEME XMUMHUYECKHX 3HAHUM, YMETh C IOMOIIBIO
YUYUTEISI NIPUMEHATh CUCTEMY XMMWYECKHMX 3HAHUM, JJI1 YCTAHOBJIEHUS B3aWMOCBS3U
MEXy U3YYEHHBIM MaTepHaiOM M MPU MOJYYEHUN HOBBIX 3HAHUH, a TaKkKe Ipu padboTe
C HCTOYHUKAMU XuMHu4eckod wuHpopmanuu. OpHUEHTUPOBATHCS B TOHATHUAX W
ornepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh IIPHU BHITIOJIHEHUN YUECOHBIX 3aJaHUN
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPO Ha aNropuUTM Y4eOHBIX ACHCTBUN HU3yUEHHBIE
3aKOHBI M TEOPUU: 3aKOH coXpaHeHus maccol, [lepuonnueckuii 3axkon /.M. Menpneneena,
*3aKOH IIOCTOSIHCTBA COCTaBa*, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJSIpHAs TEOpHsl.
CooTHOCUTh 00O3HauYeHUs, KOTOpble HMeroTcs B Tabnuie «lleproguueckas cucrema
xuMudeckux anemeHtoB /I 1. MenaeneeBay € YMCIOBBIMH XAapAKTEPUCTUKAMHU
CTpPOCHHsSI aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsii sijapa, oOllee YuCIo
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AJIEKTPOHOB U pPaclpeie]ICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YUCIY M COCTaBYy Y4YacTBYIOUIMX B PEAKIMU BEMIECTB, IO
TermoBoMy 3¢ (GEKTy, M0 M3MEHCHHUIO CTEIICHW OKHCIICHHS XUMUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJIasi OMUCAHUE MPUMEpPAMH MOJEKYJSPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBHUSAX IMOCIE
IpeIBapUTETHLHOTO 00CYKICHHUS C MEeIaroroMm;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJEKYJSIPHYI0O U MOJISIPHYEO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO0 XUMHUYECKOTO 3JeMeHTa 1o ¢GopMysie COSAMHEHUS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMUMHUYECKOW PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSIThL OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHUe, CcucTeMaTu3alus, Kilaccuukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakIuii; eCTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOJIJCHUE, HU3MEPEHHE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(peajbHbIii M MBICIEHHBIN)* TMOJ PYKOBOJCTBOM
Nearora;

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyIOoBaHMEM, a TaK)Ke MpaBWaM OOpaIllIeHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB IO MOTYUYCHHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), MPUTOTOBIICHUIO
pPacTBOPOB € ONPEAECITEHHON MAacCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUECKHE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOUYECH U
KHCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHxX U Jp.),
MOATBEPKIAIONMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KaYeCTBEHHBIC
peaKIuy Ha UOHBI) T0J1 PYKOBOJICTBOM I€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATUN: XMUMHUYECKUH DSJIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb™, MOJISIpHBIA 00bEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JJIEKTPOIUTHUECKAS TUCCOLMAIINS, PEaKMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peaKkuuu™, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIUTEb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTpOmnus, aM(pOTEepHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, META/NIMYECKas), KPUCTAJUIMYECKasl peleTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTb XHMMHYECKOW peaKuuu™, NpelesabHO JAOIyCTUMAas
konnentpanus (I1/IK) Bemectna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
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IPUMEHATD 3TH IIOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHH;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI JJIs1 (PUKCAIUU PE3yJbTaTOB HAOIIOICHUIA,
cocTaBlicHUs] (GOpMYJ BEIIECTB U YPABHEHUW XMMHUYECKUX PEAKIMH, 3allMCH JTaHHBIX
ycioBuii 3a1a4. Mcnone3oBark 0003HaueHus1, uMeronirecs B [lepuoguueckoil cucreme u
Ta0JUIIe PACTBOPUMOCTHU KUCJIOT, OCHOBAHUN U COJIEH B BOJE /JIsl BHITIOTHEHUS 3aJaHU M.

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHHSX PAa3IM4YHOrO0 COCTaBa; NPHUHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COETMHEHMM C OIIOPOM Ha ONPEIEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; BUJIBI
XUMHUYECKON CBA3M (KOBaJECHTHAs, WOHHAs, METAJJIMYECKas) B HEOPraHMYECKHUX
COEIMHEHMSX; 3apsii MOHA IO XUMHYECKOW (opmyiie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BElecTBa™;

packpsiBath  cMmbica  [lepuommyeckoro  3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHUE: *OMHCBhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: pPAa3iN4arTh MOHITHUS
«rinaBHag noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», mansle u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsa spa, o0UIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHHE UX IO 3JIEKTPOHHBIM
CIOAM); *OOBSICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUHN B IpEAesiax MajbIX NEPUOJOB U TJIABHBIX MOIAIPYIIl C
YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEII0BOMY 3 (EeKTy, 10 U3MEHEHHUIO CTETIEHEH OKHCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELU(PUUECKUE XUMMUYECKHE CBOKMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJISAPHBIX U
VMOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C ONIOPON HA CXEMBI;

COCTABJISITh YPABHEHMSI JICKTPOIUTHUUYECKON AMCCOUMALMU KHUCIOT, LIEN0Yell u
COJICH; TOJIHBIE M COKpAILIEHHBIE YPaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHMS
peaKkiMii, TOJTBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKOU CBS3H MEXIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajiaHca 3TUX peaKkuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MOXHOCTH MPOTEKAaHUsSI XWMHUYECKHX IPEBPAILECHUA I0CIE MPEIBAPUTEIBHOIO
00CYXICHHS C TIe1aroroMm;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl BELIECTB;
MacCOBYIO JIOJIO0 XMUMHUYECKOTO 3JeMEHTa 1Mo (opMysie COSAUHEHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHYECKOW PEaKLUU C
OIIOPOM HA aINrOPUTM;

CJIeI0BaTh MpPaBWJIaM II0JIb30BAHMSI XMMHMUYECKON MOCYyAOH M J1abopaTOPHBIM
0o0Opy/IOBaHUEM, a TaK)K€ IpaBWJIaM OOpAILIEHUS C BELIECTBAMH B COOTBETCTBUU C
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MHCTPYKLHUSMH TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 TOJIYYEHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIM COCTaB pa3IUYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM MyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
docdar-, cunukat-, cyabpar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HIOHBI U3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHMUECKUX BEIIECTB;

IPUMEHATH OCHOBHBIC OIEpAllMH MBICIUTEIPHON NEATEIBHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, 0000IIIEHIE, CUCTEMATHU3AIUIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — /17151 U3yUECHUS CBOICTB BEILIECTB M XUMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHNUS — HAOII0JIeHNE, U3MEPEHUE, MOAETHPOBAaHUE, SKCIIEPUMEHT (peasbHbIi
Y MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KaXK/10M TeMbI Y4eOHOTO MpeaMeTa « XUMUS
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30oBaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM deaepanbHOl padoyeil mporpamMmmsl
y4eOHOTO MpeaMeTa « XMMUs OCHOBHOM 00pa30BaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111er0 06pa3oBanus. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCHUTb HM3MEHEHHA B COJIEpXKAHUE U paclpenesieHue y4yeOHOro Marepuasa Mo roaaM oOy4yeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOCHUE Ka)JOW TEMBI, ONPEACIICHUE OpraHU3alUOHHBIX (GopM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUN ONpeneNsieTcss BbIOpaHHBIM oOpa3zoBaTeslbHOW opranu3anueii YMK,
VHAUBUAYAIbHBIMU TCUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpeTHbIX oOywaroummxcsi ¢ 3IIP, creneHp0 OCBOEHHOCTHM HMHU
y4eOHBIX TEM, pEKOMEHIAIMIMU 0 0TOOpPY U aJanTaluy yueOHOro MaTepuaia o XUMMUM, peAcTaBIeHHbIMU B [loscHUTENbHON
3aITHCKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOTIO TEMATUYECKOTO IIaHUpOBaHUS Juisd oOydarommiica ¢ 3IIP: mepBeiii npeamnonaraet
OCBOEHUE NPOrPaMMbI B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEJIIBHOM KJIACCE.

1-id BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KUIACC

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

Hpumeprle TeéMbl, OcHOBHOE cogeprKaHue OCHOBHble BUAbI AeATe/IbHOCTU
pacKpbiBaloLmMe faHHbIN pasaen obyuatowmxca

nporpammel,
W KOJIMYECTBO 4YacoB,
OTBOAMUMOE Ha UX U3yyeHue

Paznen 1.IlepBoHavyaibHble xXumuueckue nousitus(20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT xuMuu.* PoJib XMMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUU.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa ¥ cMecH. Coco6bl
pasgesneHus cMeceil. Pu3nvyecKkre U XMMHUYeCKHe sIBJIEHHUS.
[Ipu3Haku M ycln0BHA NPOTEKaHUsI XMMUYECKUX peaKIui.
3HAKOMCTBO C IPaBWJIaMH 6€30MaCHOCTH U TPUEMaMHU PaboThI B
XUMHUYeCKOH 1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PazsinyHble BUABI XUMUYECKOH TOCYAbI.

3. 06pasubl BellecTB.

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

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelIECTB.

PaspneneHue cMecH C IOMOIIbIO MarHuTa.

IIpakmuueckue pabombl:

Ne 1. JlabopaTopHOe 060py/l0BaHHE U MPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XMMHUYECKOH 1abopaTOPHH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/ U3yYaEMBIX MIOHSATHH C IOMOLIbIO IIearora.

PackpbIBaThb poJib XUMHUHU B IPUPOJE U MU3HU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

PassinyaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XMMUYECKHX PeaKIMH U YCI0BUA UX IPOTEKaHHs.

CrneoBaTh NpaBUJIaM M0J1b30BAHUSA XMMUYECKOH NOCYA0H U JJaBOPaTOPHBIM
o6opy/i0BaHMEM, A TAKXKe IpaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 10 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[l1aHUpoOBaTh U NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BelLleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BeLeCTB [10/] PyKOBOACTBOM Iefiarora ¢ o6Cy>kJieHueM IJIaHa paboThl.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COJleprKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel MHTepHEeTa o,
PYKOBOACTBOM Ilefiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIM NOHATUNHBIHN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI U MoJIeKYJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKHU (CUMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [IpoCThIe U C/I0KHBIE BELECTBA.
ATOMHO-MOJIEKYJIIpHOE YYeHHe.

XuMunyeckasi opmysia. BasleHTHOCTb aTOMOB XUMHUYECKHUX
3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BelecTB.*
OTHOcUTe/IbHas aToMHas Macca. OTHOCUTe/IbHAs MOJIEeKyJ/IpHas
Macca. MaccoBast 10151 XHMUY€ECKOI'0 3JIeMeHTa B COeIMHEHHUU.
dusudeckue U XUMUYeCKUe iBJeHUs. XMMUYecKas peakus.
[Ipr3HaKu U ycl0BUA NPOTEKAHUA XMMUYECKUX peaKLUH.
XuMHYecKre YpaBHEHHUS.

Tumnbl XUMUYeCKUX peakiui (coeHEeHYs], pa3/IOXKeHNUs],
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

*M. B. JIoMOHOCOB — y4EHbIH-3HIIUKJIONENUCT.*

AemoHcTpauumn

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMuueckue siBJieHUs (fopeHUe CBeuH, pa3JioKeHUe caxapa,
B3aMMO/JIEMCTBHE CEPHOU KHCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeicTBue xkesesa ¢
cepoii, B3anMo/ieicTBHe XKeJie3a ¢ pacTBopoM costu megu(1D)).
ONBIT, WIJIOCTPUPYIOLIUH 3aKOH COXPAHEHUS] MacChl.

Nab6opatopHble 1 npakTMueckne paborbl

JlabopaTOpHbIe ONbITbI:

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

[IpuMepbl XMMHUYECKUX SIBJEHUH (TIPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKaHUA XMMUNYECKUX
peakumi

Bbluucnenus

— OTHOCUTEJIbHON MOJIEKYJIIPHOM Macchl BELIECTB;

— MaccoBoH A0JIK XUMHWY€CKOrI'o 3JIEeMeHTa I10 (bopmy.ne
COeIMHEHHUA.

[IpUMeHsSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLUU
MBICJIMTEJIBHOH eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BeLeCTB U XMMUYeCKUX PeaKLMi ¢ ONopoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX TIOHATHUH U 3aKOHOB M IPUMEHSTb 3TH NOHATHUA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassimyaTh pu3nyeckre U XUMUYECKHE ABJIE€HUSA, 06bACHATD UX CYLHOCTb C TOUKH
3peHUs aTOMHO-MOJIEKY/IIPHOTO YYEHHs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBIL.

Onpefie1sITh NPU3HAKU XMMUYECKUX PEeaKIUH, YCI0BUA UX IPOTEKAHUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOr'0 YY€HHUS C UCII0JIb30BAaHUEM BU3YaIbHOH ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJe/sAThb
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUAX XMMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NMpaBU/IaM N0J1b30BaHUsI XUMHUECKOH OCYZ,0H U 1ab0paTOPHbIM
060py/J0BaHKEM, A TAKXKE MPAaBUJIAaM 00pallleHUs C BEllleCTBaMU B COOTBETCTBUH
C MHCTPYKIUSAMH 10 BBIIIOJHEHHUIO JJAG0PaTOPHBIX XUMUUECKHX OIBITOB MOZ,
KOHTpOJIEM TleJiarora.

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOT0 COJIep>KaHHsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaIHIo U3 y4eOHUKA U CIPAaBOYHBIX MaTepHaoB, TPaMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMUU

Pa3szeu 2. BaxxHeline npejcTraBuTe/ M Heopranuyeckux Bemects (30 4)

28



Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bosayx — cmech ra3os. CocTaB Bo3yxa.

Kucsiopos, — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *ayyoTpornHas MoaudUKaus Kucaopoga.*
HaxoxzeHue Kuc10poza B puposie, GusnyecKre U XMMUYeCcKHe
CBOMCTBA (peakl My OKUC/IEHUS, FopeHue). Y CJI0BUS
BO3HHKHOBEHMS U NpeKpalieHus ropeHus. [lonaTue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npombllieHHocTH.* [I[puMeHenue kucjaopoga. Kpyrosopor
KHMCJI0pOJia B IPUPO/JE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKkIuy, HOHSITHE O
TEPMOXMMHUYECKOM ypaBHEHUH, IK30*- U IHAO0TEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco0bl ero nNpeJoTBpalleHus. YcuaeHue IapHUKOBOI0
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

AemoHcTpauumn

B3aumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpefesieHre COJlep>KaHUSA KUCIOPO/a B BO3AYXeE.
ONBITHI, IEMOHCTPUPYIOLINE YCI0BUSI BOSHUKHOBEHUS U
npeKpalieH!s TOpeHusl.

Na6opatopHblie U npakTU4eckne pabortbl
JlabopaTOPHBIN OIBIT:

Os3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHUHN U IPUMeHATb 3TH NOHATUSA NPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUchb
cOCTaB BO3/lyxa, pu3nYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero IoJiy4yeHus, IprMeHeHUe U 3HaUeHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/1eHUs C TPeiBapUTeIbHbIM
obcyx/eHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuGOPHI AJIs MOJyYeHUs KUCJI0poia (BbITECHEHHEM BO/Ibl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM NYTEM KUCJIOPOJ, IO/ KOHTPOJIEM lefarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /AJ1S1 COCTaBJIEHUsI GOPMY.JI BEL|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKHUX PeaKLUi € yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrenoBaTh npaBu/aM 6e30MacHOM paboThl B 1a60paTOPUU NPH UCIIOJIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYyI0BaHUs 110/, KOHTPOJIEM I1€J]arora, a Takxe
NpaBUJIaM 00pallleHus C TOPIOYMMH BEIEeCTBAMU B GBITY.

[l1aHMpOBATE U OCYLIECTB/IATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zle/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepUMEHTa MOJ,
PYKOBOJCTBOM Iejarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.

HMcnonb3oBaTh NpH BLINOJHEHUH yUeOHBIX 3aJJaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
XMUMHUYEeCKOT0 COZiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMaIHIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHBIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocTtoe BellecTBo. HaxoxieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *Croco6bl oMydyeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

[emoHcTpauum

[losryyeHue, cobMpaHue U pacio3HaBaHUE BOAOPO/a.
['opeHnue Bogopoaa.

BsaumogelicTBue Bogopoaa ¢ okcuaom meau(ll).

NabopatopHble 1 npakTMueckne paborbl
JlabopaTOpPHBIH OMBIT:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHU.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yuyeHHe ero CBOMCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHUH aTOMHOM
MacChbl XUMHAYECKUX 3JIEMEHTOB

KosinuecTBo BewjecTBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. Pac4éThl Mo XUMUYECKUM
ypaBHEHHUSIM.

JleMoHCcTpanusa
06pa3sibl BELIECTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'bEMa, KOJIMYECTBA BellleCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BeLeCTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMM Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH Ia30B
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U MNPHUMEHATDb 3TU NIOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHe CBOMCTBAa BOAOPO/a,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxemy.

Co6upaTb NpubOp /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMYJI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKLMi € yJacTHeM BOJ0poJa C
OTIOpOH Ha aJITOPUTM.

CnepoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPHU UCTIO0/Ib30BAHUU
XMMHUYeCKOH MoCcy/ibl ¥ 060pyJOBaHUSA M0/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJaM 06GpalieHHs C FOPIOYMMU BeLeCTBAMH B ObITY

[lnaHMpOBaTh U OCYLIECTBJIATh Ha NPAKTHKE XUMUUeCKHe SKCTIepUMEHTBI,
NPOBOJUTD HAGJIIO/I€HUS, [1e/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTa N0/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIU1Ie.

YyacTBOBaTb B COBMECTHOH paboTe B rpyImie.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
MMPOBOAUTH Ha6n}o/:[e1-n/m, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPUMEHTA.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHS, A TaAKXKe
H3y4Y€HHbI€ 3aKOHbI U TEOPUHU IJId pellIeHUud paC‘{éTHbIX 3a4a4 C IOMOLIbIO
nejarora.

BbIYMCAATH MOJISIPHYIO MaccCy BelllecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUYECKUX PeaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BeleCTBA
10 U3BECTHOMY KOJIM4YeCTBY, 06'bEMY, Macce peareHTOB WM IPOJYKTOB
peaxIuu.

BoicTpanBaTh pa3sBépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 y4e6HHKA U CIPAaBOYHbBIX MAaTEPUAJIOB, TPAMOTHO UCIOJb30BaTh
M3y4eHHbIW MOHATUMHBIN annapaT Kypca XMMHH C TOMOILbIO NeJjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHAJ/IN3 U CUHTE3 — MeTO/bl U3yYeHUs cOCTaBa BOABL*
XuMHYecKue CBOMCTBA BOJbI

(pa3/ioxKeHMe, peaKkL My ¢ HaTpUeM, OKCH/I0OM KaJbLiHsl, OKCHJIOM
cepnl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHAUKATOpPAX.

*Boja kak pacTBopuTesb.* PacTBopbl *PacTBopuMoCTb
BellecTB B Boje.*

*HacplleHHbIe U HeHaChILleHHbIe pacTBOPLL * MaccoBas 1015
BellleCTBa B PacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/e.* 3arpsisHeHMe NPUPOAHBIX Bog,. OXxpaHa

Y 0YUCTKA NIPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/IeOMAaTepPUAIOB).

PacTBopeHUe BelleCTB € pa3/IM4YHON PACTBOPUMOCTDIO.
WUccnenoBaHye pacTBOPOB KUCJIOT U 11eJI04el C HOMOIIbIO
WH/JMKaTOPOB.

Nab6opatopHble U npakTMueckne pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH pacCTBOPEHHOTO BellleCTBa.

BbluncneHus
— C UCI0JIb30BaHHWEM IOHSTUS «MacCcOBasi 10Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHUHN U IPUMeHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ TOMOlIbIo Nejarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb KaKk
pacTBOPHUTeJIS B IPUPOJHBIX IPOLECCaX C ONOPOM Ha IJIaH U CXeMY.

CocTaB/IITh ypaBHEHHUS XMMHUYeCKUX peaKL Ui C y9acTHeM BOJbI C OTIOPOH Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsI3HeHHs NocJje NpeABapUTeNbHOT0 CTPYKTYPUPOBAHUSA MaTepHaa.

[l1aHMpOBATE M OCYLIECTB/IATh Ha NPAaKTHUKe XUMHUYeCKHe IKCIIEpUMEHTHI,
POBOAUTD HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM Mefarora, ¢
HCI0JIb30BaHUEM KJIUIIIE.

CrnesoBaThb npaBuiaM 6e30IacHOM paboThl B IaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEeM MOHATHSA «MaccoBas 1014 BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipoljecce
HCC/lel0BaTeNIbCKOH JlesTeIbHOCTH HAyYHO-MONYJISAPHYIO INTEepaTypy
XMMHUYECKOI0 COZlep>KaHHUd, ClIpaBOYHbIe MaTepHraslbl, pecypcel UHTepHeTa
10/}, pyKOBOACTBOM IleJiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amMmdoTepHbIe, Hecosieobpasyolie Ha IpUMepe OKcrua
yriepoga Il u okenpaa asora Il, HoMeHkaTypa. [lonyyenue*
OKCH/IOB (B3aMmogencTame ¢ BOAO0M, KUCI0Tamu, Lesodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HEPacTBOPUMble OCHOBAHMS), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3uyecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IIPUMepe COJITHON U CEpHOU KUCJIOT),
*croco6bl moy4eHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couv (cpefiHME): HOMEHKJIATYPa, *CoCco6bl MOJyYeHUs*,
B3aUMO/IeHCTBUE coJiel ¢ MeTa/lIaMH, KUC/I0TaMH, Liies1o4aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJaCCaMU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMOTepPHBIX
IUAPOKCHU/AAX Ha IpUMepe [IUHKA U aJIIOMUHUSA. XUMHAYeCKHe
CBOMCTBA - B3aHMO/IEHCTBHE C KMCJIOTAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JemoHcTpauum

O6pasibl HeOpraHMYeCKUX BEeIleCTB PAa3IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHON KUCIOTHI C OKCUZ,0M
megu(II).

Peakuus HedTpainsaLuu.

BbITecHeHHe 0JHOTO MeTaJljia IpyrUM U3 pacTBoOpa COJIU.

Na6opaTtopHbie U NpakTMYecKue paboTbl

JlaGopaTopHbI€ OMbBITHI:

B3auMogelicTBHE KUCJIOT C MeTa/lJIaMU.

[lonyyeHue HepacTBOPUMbIX OCHOBAHUH.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAaHUM C KUCJIOTAMMU.
Paznoxenue rugpokcuaa menu(1l) npu HarpeBaHUM.
[IpakTuyeckas pabora:

Ne 7. PemieHue akcnepUMeHTa/bHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPTraHUYECKUX COeJUHEHUN».

BbluncneHus
— I10 YpPaBHEHUSAM XUMUYECKUX peaKkLUui

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCIMHEHHH 10 MabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSANHEHHH Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne HopMyI1 OCHOBHBIX KIIACCOB HEOPTaHUIECKHX COSIUHEHMH U Ha3bIBaHHUE
UX TI0 MEeXIyHapOIHOH U TPUBHAIBFHOH HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpe/eNICHNs U TaOJINIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3y4aeMbIX BEIIECTB 110 COCTABY U C8OUcmEaM ¢ OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI B TaOJHILy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbl «[ eHeTn4eckass B3auMOCBA3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHX COEAUHEHUID 10J] pyKOBOJCTBOM IEarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XMMUYECKUX CBOICTB
U3YYEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BAHHEM
cxeMbl «I'eHeTHUecKast B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEIMHEHUI 0] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUYECKUE
CBOWCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NOIYYeHUsl BELIECTB U3YUCHHBIX KJIACCOB,
TPYII, a TAKXKE ITOJTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXIy HIMH, C
OTIOpOii Ha BEpOaJbHYIO CXEMY B KaUeCTBE 3PUTEILHOM OTIOPHL.

CocTaBieHre MOJNEKYIAPHBIX YPABHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxeHreM BEIOOpa pearupyIoMuX BEIIECTB.

Berancnenue o ypaBHEHASIM XUMHYIECKHUX PEAKIUil KOJIH4IecTBa, 00bEMa, Macchl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH 110
AITOPUTMY.

[InanupoBaHue 1 OCYILECTBICHUE HA MPAKTUKE XUMUYIECKOI0 IKCIIEPUMEHTA U
HaOJTIO/ICHNS T10]] PYKOBOJICTBOM yUYHTEIIS.

DopMynpoBaHKE BBIBOOB IO PE3YNIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopMynHpOBaHKE C TOMOIIBIO NEJarora U BBITOIHEHNE MTPaBHII Oe30IIacHON paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUH XUMHIECKOH MOCYIBI M 000PyJOBAHUS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHNH yueOHBIX 331aHHi U B TIpoLiecce
HCCIIeI0BAaTENbCKON IESTENbHOCTH HAyYHO-TIONYJIIPHON JINTEPaTypbl XUMUYECKOTO
coJiep KaHysl, CIIpaBOYHbIEe MaTepHabl, pecypchl VIHTepHeTa, ocylecTBIEHHE BBIOOpa
MOJ PyKOBOJCTBOM TI€arora.

BricTpauBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(OpPMAaIHIO U3 yIeOHHUKA U CIIPAaBOYHBIX MAaTePHAIOB, TPAMOTHOE HCIOIb30BaHHE
M3Y4YEeHHOTO ITOHATHIHOTO armapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paspen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 371eMeHTOB /I. U. MeHAeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHTE/IbHbIE peaknuM (15 )
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

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

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJ/Ibl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J1eMeHTBI, KOTOPble 06Pa3yIoT

aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCKHX 371eMeHTOB /l. U. MeHzeneeBa. [lepuobl, rpynimsl,
noArpynnel. PU3ndecKUui CMBICJ OPSAJAKOBOr0 HOMepa
3JleMeHTa, HOMepOB Nepro/ia U TPyMIIbL.

CtpoeHue aTomoB. CocTaB aTOMHBIX Aep. *M3oTonbL*
JneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XMMHYeCKHX 371eMeHTOB [leprojuyecKoi CUCTeMBbI

J. U. MeHesieeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CUCTEMBI XUMHW4YECKHUX 3JIEMEHTOB OJI paBBI/ITI/IH Hay}m n
npakTuki. [l. 1. MeHiesieeB — y4éHBIH, Iearor ¥ rpaXkKJaHuH.*

JemoHcTpauum

KopoTkomnepuoziHas U AJIMHHONIepUOUHAast GOpMbl
[leproanyeckoit cUCTEMBI XUMHUY€ECKUX 3JIEMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAaJJIOB.

Na6opaTtopHbie U NpaKkTUYecKue paboTbl

JlaGopaTOPHBIH OIIBIT:

BsaumogeiicTBYe rUAPOKCUA [IMHKA C PACTBOPAMHU KUCJIOT U
nies049en
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 10J] PyKOBOACTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaBIMBaTh CBA3b MeX/y MOJI0KEeHHEM 3JIeMeHTa B IepUOIUYeCKON CHUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3/IEMEHTOB U UX COeJUHEHUH T0
rpynnam 4 nepuogam [lepuou4eckoi cUCTEMBI € TOMOLIBIO NTeJjarora.
XapaKTepH30BaTb XMMHUYeCKHE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbLIus 10 UX NoJ10)KeHuIo B [lepuoguueckoii cucreme /I. U. MeHeneeBa.

CrneoBaThb npaBuiaM 6e30nacHOM paboThl B JaGOPATOPUU IIPH UCIOJIb30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

BeicTparBaTh pa3BépHyTble NMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU 0cjIe
CTPYKTYPUPOBAaHUSA MaTepHaJia C UCII0Jb30BaHHUEM KJIHLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33JaHUH TEKCThI yYeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYeCcKHUX 31eMeHTOB /Jl. . MeHjesieeBa, TabM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3JIeKTPOXUMUIECKUN PsiJ| HANPSHKeHUH
MeTaJljIoB).

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCC/Ie/l0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JJUTEpaTypy
XUMHYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa Mo
PYKOBO/ICTBOM Ileiarora



Tema 9. Xumunueckas cBasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*JJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMHUYECKUX 371EMEHTOB.
XuMuyeckas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHbBIE peakuyu (OBP). [Iponeccs!
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTEJ/IbHBIE PEAKLIMU: TOPEHUE,
peakL My pas3JioKeHus, COeJUHEHUS

(2 g4 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX OHSATHI 10/ PYKOBOACTBOM Mejarora.

OnpezeisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHHUH C HCII0Ib30BAaHHEM CXEM.

Onpezie/isiTh CTENleHb OKUC/IEHUs] XHMHYECKOT0 3/1eMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM QJITOPHUTMA.

OnpezensiTh 3JIeMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHSL.

CocTaBJATb 3JIEKTPOHHBIH GaIaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHNE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpuUTMy pa3topa OKUCJIUTENbHO-BOCCTAHOBUTENIBHOM PeaKLHu.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yieGHHIKa Hoce

CTPYKTYpPHUPOBAaHUs MaTepHaa, ClipaBOYHbIe MaTepUasbl (IIePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHesieeBa, TabIMIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HANIPSKeHUH
METaJlJIOoB).

MpumepHble TEMBI,
packpbiBatowmMe AaHHbIi pasgen
nporpammbl,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX UsyyeHue

OcHoOBHOe coaep)KaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Paspe 1. BemecTBo ¥ XuMuyeckue peaknuu (17 1)
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TloBTOpEHUE U YIIyGIeHne
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [lepuoauveckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbIIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYecKOr CUCTeMe U CTPOeHHUEeM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellecTB
(MexayHa-poJHas ¥ TPUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K PasJIMYHBIM KJIaCCaM HEOPTraHUYeCKHUX
COeIMHeHUH, X reHeTH4ecKasl CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BUbl XMMUYeCKOU CBA3H U THIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOKWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanum

1. Mogenu KpUCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ JJINHHONEpPUOAHAsA GOPMBI
[leproanyeckol cCUCTEMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XUMUUECKHE 3JIEMEHTbhI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbII¥sl [0 UX MoJIoXKeHUIo B [lepuouyeckoii cucreme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KrnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBA U3yYeHHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHUX peaKL Ui ¢ 0Nopoi Ha cxeMy.

OnpeziendaTb BUJ XMMUUECKOHN CBAA3U Y TUIl KPUCTALINUECKON peléTKU
BellleCcTBa C ONOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTU OT UX CTPOEHHUS [10CTIe
npeJBapUTeIbHOr0 pa36opa.

BricTparBaTb pa3BEépHYTble NUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
MHOpMaLHUIO U3 Y4eOHUKA U CHPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IE/J0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiep>KaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10/l PYKOBOZ,CTBOM IeJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuii
(44)

Knaccudurkanysa XMMUYeCKUX peakiui o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ coCTaBy y4acCTBYIOLIUX B peaKI[MH BellecTB, *1o
Ten10BoMy 3¢ eKTy, 10 U3MEHEHUIO CTENeHEN OKUCIEHUS
XUMHYECKHX 3JIEMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaK[U1, TePMOXUMHUYEeCKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOoU peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMbIX XUMUYECKUX peaklusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJI0KeHHe XUMUYeCKOro paBHOBecHs1.*
OKHCJINTENbHO-BOCCTAHOBUTE/IbHBIE PeaKI[UU (371eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAHOBUTEJIBHON PEaKIUH).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT Pa3/IMYHbIX
dakTopoB.

2. Bo3selicTBHE KaTaIM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelieHHe paBHOBECHUS] XUMUYECKON peaKIHH.

BeruuciieHust
— KOJIMYEeCTBA BELECTBA, 06'bEMA U MacCChl peareHTOB WU
NPOJIYKTOB 110 YPaBHEHUAM XUMHUYECKUX PeaKLun

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BELECTB U UX NpeBpalleHHH.

KnaccuduunpoBaTh XuMU4eckue peakLU1 110 Pa3JMYHbIM IpU3HAKaM.

YcTaHaB/IMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLMH OT Pa3INYHbIX
$aKTOpOB MO/ PYKOBOACTBOM yYUTES.

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKAHUS XUMHUIECKHX PeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPpeiBApUTENbHON paboThl.

OnpefensiTh OKUCAUTENb U BocCTaHOBUTeb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIHN 6a/laHC peaKIuu.

[Ipou3BOUTE BBIUUCAEHHUS [10 XMMUYECKUM YPABHEHHUSAM M0 aITOPUTMY.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOi Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
npe/BapUTebHOTO0 CTPYKTYPUPOBAaHUs MaTepHaa.

HWcnosnb3oBaTh NpH BbINOJHEHUH yueOHBIX 33JJaHUH U B Tpoliecce

MCCJIe/I0BAaTE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XHUMHUYECKOTO CO/IepiKaHusl, CIPaBOYHble MaTepHasbl, pecypchl MHTEpHETA

IocJjie KOHCYJIbTallUH C [eJaroromM.

35




TeMma 2. JsieKTpoIuTHYECKas
Aucconmanusa. XuMu4yeckue
peakMu B pacTBopax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
He3JIEKTPOIUThI. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLHALUU
BeleCTB C Pa3/JIMYHbIMU BUJJAMU XMMHUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHble U c1abble 3JIEKTPOJIUTHI.

Peakujuy MOHHOT0 06MEHa, YCJI0BUSA UX NpoTeKaHus. MYoHHbIe
ypPaBHEHHS peaKIHi.

XrMHyecKHe CBOMCTBA KMC/IOT, OCHOBAaHUH U COJIeN B CBeTe
npeJCcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpesa
pacTtBopa. [IoHATHe 0 ruposH3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU[-, 6pPOMU/], HO3UJ-, CyabdaT-, Kap6oHAT-,
cuukaT-pocdaT- aHMOHBL, 'MPOKCH/-MOHBI KaTHOHBI aMMOHHS,
MarHus, KaJblMs, aJIIOMUHUS, XKeJsle3a 2+, 3+, [IMHKA,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPHUYECKOM II0JIE.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
HMOHHOT0 06MeHa.

OnbITHI IO OTMIPE/EEHUI0 CPeibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6oHaTa HaTPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbI

JlabopaTOpHBIN OIBIT:

Ne8Peakuuu HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIMTOB:
cysnbdara meau(Il)

W 11EJI04H, Kap6oHaTa HATPHUS U COJISTHOM KUC/IOTBI, peaKLiUsl

HeﬁTpaJ’lPBaL[PlPl MeXxAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTHYeckas paboTa:
Ne 1. PemreHue akciepyuMeHTa/IbHbBIX 33/ja4 110 TEME.

BeruuciieHus1
— I10 YpPaBHEHUSM XUMHUYECKUX peaKL Ui

PacKkpbIBaTh CMbIC/I U3y4YaEMBIX MIOHSTHH, @ TAK)XKE CMBIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C OMTOPOM Ha CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IIOMOLIbIO ITejiarora.

CocTaBJIAATb YPaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U COJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHUX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, e/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnepoBaThb npaBuiaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIOJIb30BaHUH XMMHUYECKOH TOCY1bl U 060PYA0BAHHUSA 10/, KOHTPOJIEM
nezarora.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHH T0cjIe
Npe/BapUTEIBHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1eSITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTallMH C IeZjaroromM.

Paspen 2. HemeTa /1Bl M MX coeJUHEHMA (24 )

36




Tema 3. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajoreHoB. XMMHYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMogeicTBHeE ¢ MeTa/VIaMH, HeMeTa/lIaMU (BOZOPOJIOM U
KHucaopogoMm),*menodamu*). XinopoBogopos. CosstHast KUCJIOTa,
XMUMHUYeCcKHe CBOMCTBa, *nosyyeHue*, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJIoreHu/i-uoHbL. */leficTBHe XJI0pa U XJIOPOBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/€HHUE B
npupose.

JleMOHCTpanumu
BuanMaTepHaan: raJIoreHbl U UX COeJUHEHHUA.
06pas1bl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlaGopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BbruyuciieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

OO6BSCHATD 061L1I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeJIJMHEHUH B Ipe/ieJiaX MaJIbIX IEPHUO/I0B U JIaBHbIX O/IPYII
[leproguyeckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCI0JIb30BaHHEM CXEMbI.

XapakTepu3oBaTh ¢pU3NYECKHEe U XUMUYECKHEe CBOMCTBA IPOCTHIX BELeCTB
rajioreHoB (Ha MpHUMepe XJIopa) U CJOXKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJTyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MOoC/Ie CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHBI B paCTBOPE C UCNOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI .

[I1aHMPOBATh U OCYLIECTBJATH HA MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHHs], IeIaTh BbIBOJbI 110 PE3y/IbTaTaM 3KCIEPUMEHTa
MoCJIe Ipe/iBapUTebHON PaboThIL.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKUX
3sieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

0611as xapakTepuCcTUKa 31eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNEeHU
okucenus. CTpoeHHe U GU3NYECKHe CBOMCTBA NPOCTHIX

BeleCTB — KHUCJIOPO/ia U CEPBI.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3aumoielicTBYE C HEMeTalJIaMH - BOJIOPO/IOM U
KHCJIOPOJIOM, MeTa/lJlaMH1, KOHLIEHTPUPOBAHHBIMU a30THOU U
cepHOH kucaoTaMu. CepoBoIOpOJ, CTpOeHHE, PU3HUECKHE

O6'bSICHATDL 061111ie 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4€TOM CTPOEHHS UX AaTOMOB C OTIOPOH Ha cxeMy "U3MeHeHuUe paZinycoB B
noArpymnmnax".

XapakTepusoBaTb pU3NYECKHE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelllecTBa Cepbl U €€ coeIMHEeHUH
(cepoBOZOpPOAA, OKCHU/IOB CEPBI, CEPHON KUCIOTHI, Cy/1b$aTOB), CIOCOOBI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpYUMEeHeHWue U 3Ha4YeHHe B IpUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCU0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, U3UYecKHe U XUMUYecKHe CBOMcTBa (061ue KakK OnpefiessTh HaIM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeJCTaBUTeIs KJacca KUCJIOT U *crienuudeckue™®), npuMeHeHne. | OOGBACHATb CYLHOCTb 9KOJIOTHYECKUX IPOOJIeM, CBS3aHHBIX C IepepaboTKON
CepHHuCTasA KUC/IOTA. coeJMHEHUH cepbl IT0C/Ie CTPYKTYPUPOBAHUSA MaTepuUaJa.

*XuMHYecKue peaklyy, Jexaliye B OCHOBE IPOMBIIIJIEHHOTI'O [I1aHMpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBHI,
crnoco6a MoJiy4eH!sl CEpHON KUCIOTBL. ANnapaThl U IPoTeKallie B NPOBOJUTD HAOJIIO/IEHHUS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.
HUX Ipolecchl (Ha IpyuMepe MPOU3BO/CTBA CEPHON KUC/IOTHI).* CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1abOpaTOPUU NPU

CoJtu cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLUs Ha Cy/1bdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY1bl U 060PYL0BAaHHUSA 10/, PYKOBO/CTBOM
HaxoxzeHue ceprl ¥ eé coeiMHEeHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpYXarollel cpeibl CoOeIMHEHUAMH Cepbl [Ipou3BOAUTb BBIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHAM [0 aITOPUTMY.
(KHcOTHBIE A0XK/H, 3arPSI3HEHNE BO3/lyXa U BOJJOEMOB), CIIOCOObI Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJibl ([lepuouyecKyro CUCTEMY XMMUYECKUX

anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIEKTPOXUMUYECKUH psJ, HAaPsSXKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpU BBINOJIHEHUH YIEOHBIX 33IaHUI U B IIpolLiecce

JleMoHCTpanum
Kosneknuu (BuzeoMaTepuasbl): cepa U eé coeJUHEHHUS.
O6yrinBaHMe caxapa NoJ JeHcTBHEM KOHIEHTPUPOBAaHHOU CepHOH

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI TeIbHOCTH HAYYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOI0 COZIEPXKaHus, CIPAaBOYHbIE MaTepUaJibl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: [0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

B3anMogelcTBre pa36aBJeHHON CEPHOM KUCIOTHI C IUHKOM.
BbluuciieHus

110 ypaBHEHUSM XUMUYECKUX peaKL Ui
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Tema 5. O61as
XapaKTepUCTHUKA XUMHY€ECKUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA
(74)

061as xapakTepucTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHMaK, ero ¢pusnyeckue U XMMHUYeCKHe CBOUCTBA, N0JIy4eHHe U
npuMeHeHue. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakus Ha HOHbI aMMOHHUS.
A30THas KUCJI0Ta, eé pu3nyecKrue U XUMUYecKre cBoicTBa (061ue
KaK Npe/ICTaBUTeJIsd KJIacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B Ka4eCcTBe MUHePaJIbHbIX y06peHHil.*

X1uMHYecKoe 3arpsisHeHNe OKpY»Kalollel cpe/ibl CoOeIMHEHUAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *aymmorponHele Moguoukanuu pocoopa*, pusndeckue u
XUMH4YecKre CBOUCTBa.

Oxcug pocoopa(V) u pochopHas kuciaora, prusuyeckue u
XUMUYECKHe CBOUCTBA, *nosiyyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*WUcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX y006peHH.*
3arpsisHeHUe NPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u ux coeiuHeHUs.
B3sanmojeiicTBre KOHLLEHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/ibIO0.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl

JlabopaTopHbIE ONbBITHI:

1. BsauMoelcTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMU a30THBIX U GOCPOpHBIX yA0OPEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHus1
110 YPaBHEHUSIM XHUMHUYECKUX peaKLui

OOG'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMUCTB 3j1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUHN C yYETOM CTPOEHHS UX AaTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHe CBOWCTBA NPOCTHIX BElEeCTB
azoTa ¥ pocdopa U UX CoeANHEHUH (aMMHaAKa, CoJleld aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX MOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HU YeJIOBEKa C UCI0/Ib30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U GochaT-HOHBI B PACTBOPE C UCIOIb30BAHUEM
Ta6nnbl "XapaKkTepHble peaKi Ha KATUOHBI U aHHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C HAX0XKeHHUEM
coeaHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpefe.

[11aHUPOBATDb M OCYLIECTBJATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOI€HHUS, [ie/1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEpUOJUYECKYIO CUCTEMY XMMHUYECKUX
anemeHToB /l. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psiJi HAanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BbINOJHEHUH Y4eGHBIX 33/laHUH U B IpoLiecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJ/ISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
10CJIe KOHCYJIbTALUH C [Te/JaroroM

Tema 6. O61asA xapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yryiepos ¥ KpeMHMH M MX

Yruepoga, aJIoTpoIHble MoJUGUKAL UK IrpaduT, a1Ma3.
B3anMogelcTBYe ¢ MeTa/lIaMH, HEMeTaJlJIaMH,
KOHLIEeHTPHUPOBAaHHBIMH a30THOH U CEPHOH KHCJI0TaMH,
pacnpocTpaHeHHe B IpupoJe, dusnyeckre U XUMUYECKHe

O6'bSICHATDL 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYNIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHE U XUMHUYECKHe CBONCTBA IPOCTHIX BEIECTB
yTJiepo/ia U KpEMHHS U UX COeINHeHUH (OKCHU/IOB YIJIepoAa, YyroJIbHON
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coeJMHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux Gusnieckre U XMMUYECKHUE CBOMCTBA, UX CHUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYEeHUE B IPUPOie
JleiCTBHeE Ha KHMBble OPraHMU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUZOM yriaepoaa(IV); OnpefiensiTb KAPOOHAT- U CHUJIMKAT-
runoTesa rj06aJpHOr0 NOTEINJIEHUA KJIMMaTa; TapHUKOBBINA HOHBI B pacTBOpe.
addexT.* OGBSICHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAXOXKeHHeM
YrosibHas KMCJIOTa U €€ coJd, UX GU3NYeCKHe U XUMHUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOWCTBA, N0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WinrocTpupoBaTh B3aUMOCBS3b HEOPraHUYECKUX COeJUHEHUH yriiepoa 1
KapOOHAaT-HUOHBL OpraHUYeCKHX BeleCTB M0/, PYKOBOJCTBOM yYHTeJIA.
*[lepBoHa4aJIbHbIE IOHATHA 06 OpraHMYECKHX BellleCcTBaX KakK o [I1aHUPOBATH U OCYILECTB/IATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeJJMHEHUSX yTJIepojia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHATHE 0 GHOJIOrMYECKH BaXKHBIX BellleCTBAX: XHUPaX, OeJKax, nocJie npesiBapuTebHOM paboThl.
yrJjieBoziax. MaTepua/ibHO€e eIMHCTBO OpPraHUY€eCKUX U CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.
*KpeMHuH, ero pusnyeckre U XMMUYECKHe CBOHCTBA (Ha puMepe Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTa/lJIaMU U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJbl ([lepuoUyecKyro CUCTEMY XMMUYECKUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /I. U. MeH/jesieeBa, TAaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeaMHeHUs KpeMHHUs B pupoje. O61Ke peicTaBaeHUs 00 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje KpeMHus(IV) u KpeMHHeBOM KucaoTe. CUIMKATBI, UX MeTaJlJIoOB) MOC/Ie KOHCYJIbTALHH C I1elaroroM.
HCI0JIb30BaHUeE B ObITY, MeAULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTEIbCKOM 1eSITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
[IleMeHT, 6eTOH, Xesie306eToH. [Ipo6ieMbl 6e30macHOro XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
WCI0JIb30BaHUS CTPOUTENbHBIX MaTePHAJIOB B IOBCEJHEBHOM nocJie KOHCY/IbTallMH C IeZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogiesv KpUCTaJINYECKUX PELIETOK aliMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs POMBIIIEHHOCTE.
Mopsesnv MoJIeKyJ1 OpraHUY€eCKHX BEIeCTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOPHBIN OINBIT:
KavecTBeHHas peaklusi Ha KAp6GOHAT-HOH.
[IpakTH4eckre paboTHI:
Ne 11. [TosiyyeHHe yraeKUcaoro ra3a U UsydeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcneprMMeHTaNbHbIX 3374 10 TeMe «HemeTasnbl».
BoeruMciieHus
10 YpaBHEHUSIM XHMHUYECKHX PeaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BH/le BOJHOTO pacTBOpa C U3BECTHOM MacCcOBOM Jj0Jiei.

Pasgen 3. MeTa/ibl 1 uX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

0611as1 XapaKTEPUCTHUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHH UX M0JIOKEHUsI B [lepHoANYECKOl CHCTeMe XUMUYECKUX
aneMeHTOB /I. . MeHzieieeBa ¥ cTpoeHUsi aToMOB. CTpoeHUe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaJlJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMHUYECKUH psif
HanpspKeHUH MeTas10B. Pu3nyecKre U XUMHUYeCKHe CBOHCTBA
MeTasl/I0B. *0611ue crioco6bl oJyYyeHUs: MeTaslIoB. [loHsTHe 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUThI OT KOPPO3HH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6POH3a), UX NPUMeHEeHHe B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIJIABOB, UX
$U3UYEeCKUMH CBOHCTBAMM.

Mopenu KpUCTaJIMYeCKUX peliETOK MeTaslJ0B.
BujieomaTepuasibl: KOppO3Usi METAJLJIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaTopHbIE OMbBITHI:

O3HakoMJieHHe c 06pa3laMHy CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH peaKIUM MeTaJjlyIa C KUCJO0TOH OT NPHUPO/AbI
MeTasla.

BbluyuciieHus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLUi, eC/IM OJHH U3 peareHTOB
COZLEP>KUT IPUMecH

PacKpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATUSA MPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [IpeBpalleHUH.

OGBSACHATD 06111ie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOVCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHHUH C YYETOM CTPOEHHUS UX AaTOMOB.

XapakTepu30BaTh CTPOEHNE METAJIJIOB, 001He GU3NIEeCKHEe U XUMUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapakTepHu30BaTh 061He CIOCOOBI NOJYYEHHs METAJJIOB IIOCTIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaTb NpaBuiaM 6e30MacHON paboThl B JTaGOPAaTOPUU NPU
HCI0JIb30BAaHUU XUMHYECKOU OCY bl U 060pyJ0BaHUS.

[Ipou3BOAUTE BBIYUCAEHHUS [10 XHMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh NpHU BHIOJHEHUH YUe6HbIX 3a/JaHUN TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepuabl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsHXKeHU N
MeTaJljIoB).

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IEe/]0BATENbCKON AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZeprKaHuUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTEpHETA
MocJie NpeiBapUTENbHON KOHCYJIbTALMH C II€JaroroM
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Tema 8. BaxkHeHIIHe
MeTaJLJIbl U X COeIMHEeHU
(164)

Llenounbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 3eMeHTOB /. U. MeHzesieeBa, CTpOeHHe aTOMOB.
HaxoxJieHue B npupoze.

dusnyeckre U XUMUYECKHE CBOHCTBA (Ha IpUMepe HAaTpUs U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

llesiouHO3EMeE/IbBHBIE METaJlJIbl MAarHUM U KaJIbLIUM, CTpOeHHe
aToMoB. [TosioxxeHnue B [lepuoandeckod cucTeMe XMUMUYECKUX
asieMeHTOB /I. U. MeHzesieeBa. HaxoxieHue B npupoze.
duznyeckue U XMUMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUS
Kanbus (OKCUZ, ruApoKcus, con). *XKEcTkocTb BoAbI M CIOCO6BI
eé ycTpaHeHus.*

Amomunuil. [losoxxeHue B [leprofnyeckoi cucTeMe XUMUUECKUX
asieMeHTOB /I. U. MeHzeseeBa, cTpoeHre aToMa. HaxoxgeHue B
npupoge. Pusnueckue u XMMU4eCKue CBOUCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA U TUAPOKCHA.

2Keneso: coctas, cBoiicTBa U nosty4yeHue. [losioxxeHue B
[leproanyecKoi cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoenue atoma. Haxox/eHue B npupoje.
dusuveckre U XUMUYeCKUE CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCcTpanum

BsaumojeiicTBre HATPHs C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HAaTPUS U KalUsl.
OkpaliuBaHUe NJJaMeHHM MOHAMU KaJIbLIUSL.
BzauMogeiicTBHe OKCHA KaJbIUs C BOJOM.
BuseomaTepuasbl: TOpeHUeE XeJle3a B KUCI0POo/Jie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMH aJIFOMHUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe cBOMCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[TpakTH4YecKHe paboThI:

Ne 13. PelieHre aKkcnepuMeHTa/bHbIX 3374 10 TeMe «MeTaJlibl».

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG6'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1IEMEHTOB-
METAJIJIOB B IPyININax ¥ UX COEAMHEHUH C yU6TOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaThb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCU/IOB, COJIel) ¢ oropoi Ha
CxeMy, CIoco6bl UX IOJIyY€eHUs, TPUMeHeHHe ¥ 3HaYeHNe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJlbILIVis, aJIIOMUHUS, IMHKA, XKeJie3a (2+), )kesie3a (3+), Menu (2+) ¢
WCI0JIb30BaHKeM TabJInIb] "XapaKTepHble peaKlMX Ha KATUOHBI".

[I1aHUpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHYECKHe SKCIIEPUMEHTBHI,
NPOBOJUTD HAOJIIO/IEHHS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrenoBaTh npaBu/iaM 6e30MacHOM paboThl B 1abOpaTOPUU PU
HCII0JIb30BAHUU XMMUYECKOH NOCY/ibl U 060PYyJOBAHHUS.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh MY BbINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLecce
HCCJIEeI0BATENbCKOH JIEATENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHUYECKOT0 COJIEPXKaHus, CIPaBOYHbIe MaTepHabl, pecypcbl MHTEepHeTa
HocJle IpeJBapUTeJbHON KOHCYJIbTALUH C IeAaroroM

Paszzes 4. XuMusa U oKpykamwias cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B >)KU3HU
YesioBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BeLI_[eCTBa W MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesioBeKa. XUMUSA U 3/10pOBbLE. Be3omnacHoe
HCII0JIb30BaHHE BEelleCTB U XUMHWYECKUX peaKL{I/II\/‘I B 6bITy.

XapaKTepH3OBaTb POJIb XUMHUHU B pA3JINIHBIX cc])epax AeATeJIbHOCTHU moaeﬁ,
OCHOBHbI€ BelleCTBa U MaTepHaJibl, IpDpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' O
YeJIoBEeKa.
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(34) [Ipupo/iHble UCTOYHUKHU YTJIEBOAOPOJOB (YroJib, IPUPOAHBIH ras, OOG'BSICHATD YCJI0BUSI 6€30MACHOTO UCI0JIb30BAaHUSA BEIECTB U XUMUYECKUX

He]Thb), MPOJLYKTHI UX IepepabOTKH, UX POJIb B OBITY U peakuui B GbITY.

HPOMBILIJIEHHOCTH. AHaM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIHIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHre NPOMBIIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHHE
OKpY>Karoluel cpesibl (Ipesie/IbHO JONMyCTUMas KOHLEHTpaus OKpY>Karoluel cpesibl.

Bewects — [1IJK). YMeTb 0Ka3bIBaTh NMEPBYI0 MOMOILb IPYU XUMHUYECKUX 0XKOTaX U OTPABJIEHUAX.
PoJib XMMHUH B pellleHHuH 3K0JIOTMYeCKUX npobsieM.* [IpyHUMATB yyacTHe B 00CYK/J€HUH NPO6/IeM XMMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6CTBEHHYIO ITO3ULUIO 10 Tpo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0poX Ha MHPOPMaIHIO U3
y4yeOHHKa U CIpaBOYHble MaTepHabl, pecypcel HTepHeTa.

[Ipu paspaboTke pabodell mporpaMMbl B TEMaTH4YeCKOM IJIAHUPOBAHHWU [JOJLKHBI ObITh YYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUPPOBBIX)
06pa3oBaTebHbIX PECYPCOB, SABJSIOIINXCA y4e6HO-MeTOJUYEeCKUMHU MaTepruaiaMu (MyIbTUMeJUHHbIE HPOTPAMMBbI, 3J1eKTPOHHBIE YYeOHUKH U 33ZJla4YHUKH, 31EKTPOHHbIE
6u6JIMOTEKH, BUPTYaJbHBIE JIa60PATOPHHU, UTPOBbIE IPOrPaMMBbl, KOJIJIEKIUH [HUPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), UCIOIb3YEMBIMH /i1 00y4eHUS U BOCIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEHN, NPECTABJEHHBIMH B 3JIEKTPOHHOM (1M POBOM) BH/E M PeaU3YIOLUMU AUAaKTU4YecKkre Bo3MoxkHOCTH UKT, cosepkaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEIbCTBY 00 06pa30BaHUU.

2-ii BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOrO0 TEMAaTUYECKOTO IJIAHUPOBAHUS MCHOJb3yeTcs, eciu oOyuaromuecs ¢ 3P momydaror
oOpa3oBaHME B OTIEIBHOM KJlacce. B 1aHHOM BapuaHTe Npeaaraercs:

- U3y4YeHHE MaTepualia KpyIHbIMUA OJIOKaMu;

- onepeskaroniee 00yueHue;

- BO3MO>XHOCTb IPUMEHEHUSI 3HAHUN B Pa3IMYHbBIX YCIOBUSAX (IIEPEHOC 3HAHUMN 10 aHAJIOTUU OT OOIIMX CBOMCTB Pa3InYHbIX
KJIACCOB BEILECTB K OOIIMM M crielu(UYECKUM CBOWCTBAM KOHKPETHBIX BELIECTB), YTO YBEIMUYMBAET JIOJI0 CAMOCTOSATEIbHOCTH
00y4aromuxcst Py U3y4YE€HUU HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3Y4Y€HUS  BEIIECTB —  CBOMCTBAa  BEIIECTB  OMNpPENEISIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBA3BIO M CTPYKTYpPOH BEILIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Temsl: cTpoeHue aToMa, CTPOEHHUE BEIIECTBA, BAXKHEHIIINE MPEACTABUTENH IPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIIIH).

M3MmeHeHune IaHupOBaHuUs 110 pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOLIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPIaHMYECKOW XMMHUHU OCYLIECTBISIETCS B 8 Kiacce, 00Jibllie BpEMEHHU BbIACIAETCS Ha
npuMeHeHue 3HaHuM B 9 kiacce. M3 9 kiacca B 8- mepeHocsaTcs Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuun',
"DIEKTPOIUTHYECKAsA TUCCOUHALNSA. XUMUUECKHE PEAKIIUU B PACTBOpax;
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- TepecTaHoBKa TeM, 9 kiacc: teMa «Mertamib» nepen «Hemerannamu», T.K. oOydaromuecs ¢ 3I1P Gomplie 3HaKOMBI €
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHue CoJlepKaHusl OAHUX TEM B ApPyrue (pacKpblBA€TCs HA KOHKPETHBIX MpUMEpax ApPYTrux Tem). Tema
"XUMHSI 1 OKpYXKarolas cpesia’ pacKpbIBaeTCs Ha KOHKPETHBIX MpUMepax B pazzaenax "Metamibl u ux coequHenus", "HemeTamsl
IV-VII rpynn n ux coequnenus";

- o0beIMHEeHuE TeM (AaeT O0JIbIle BO3MOKHOCTEH I HCTIOIh30BaHMsI CPABHEHUSI — CXOACTBA M OTIN4MIA; TemMa «Kucmopom»
u TeMa «Bomopony);

- BbIIesieHue OTeabHbIX TeM (Tema «IlepBoHayanbHbIe MOHATHS 00 OpraHMYECKUX BEILIECTBAX»). Bolaenenue B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHM4eCKONM XUMHUU", 1aeT BO3MOKHOCTb YIIyOJIATh HOHATHUS: ONpeAeTeHUs, KiacCupuKaus,
OCHOBaHUS i Kilaccu(UKAlUKM, HOMEHKIATypa, OOILuEe CBOMCTBA BEILIECTB, CTPYKTypa BELIECTBA, COCTaBJI€HHUE (HOPMYIH IO
oOuiei popMyJie ¥ 0 Ha3BaHHUIO, Ha3bIBaHKE BElIeCTBa IO popMyie. B 3ToM citydae mporpaMMHbIi MaTeprall U3 XapaKTepUCTUKU
IVA moarpynmbl MOXXKHO JOHECTH HE (PparMEHTOM KapTHHBI «OpPraHMYECKHE BEIECTBa», a KaK 4acTh LEJIOro. MoxeT OBbITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IEPBOTO U BTOPOTO r0JI0B O0yUEHUSI.

TemaTHuyeckoe NJIAHUPOBAHUE

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

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

Paznen «IlepBoHayasibHble XMMUYECKHE MOHATHSY, 144

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlaboparopHOe 000pyIOBaHHE M IPHUEMBI
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpameHus ¢ HIM
JIESATEIILHOCTH YEI0BEKA. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps3HeHHOI MOBapeHHOI conn”

2. BemiecTBa 1 XUMHYECKUE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «IIpu3Haku NpoTeKaHUsT XUMHYECKUX PEaKLIU»

3. KonmdecTBeHHBIE OTHOIIEHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMUYECKIE TOHITHS, XUMUIECKHE
XUMHHA (hopMyIIBI 1 ypaBHEHHUS» 3arpsI3HEHHOW IIOBAPEHHOU COJII»

Paznen «llepuoanyeckuii 3aKOH U MEpHOMUEcKas cucreMa XxumMuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XuMUYecKas CBsi3b. O KUCIUTENIbHO-BOCCTAHOBUTEIbHbBIE peakium», 154

4.  Crpoenue aToma 7 1 - Kontponsnas pabora Ne2 «Ilepuoanyeckas cucreMa XMMHUECKUX 3JIEMEHTOB
JI.W. MenneneeBa. CtpoeHue aToMa
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[lepuoauueckuil 3akoH U
MIEPUOJMYECKasl CHCTEMA XUMHYECKUX
snemeHToB JI.W. Menzaeneesa

5.CtpoeHue BemecTB. XuMuuecKkas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIE
peaknuu

KonTponbsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BakHeme npeCTaBUTEIM HEOPTaHUICCKHUX BEILIECTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «IlomyueHne kuciopoia U H3yYeHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «Ilomyuerne Bogopoia 1 H3y4eHUE €r0 CBOUCTBY
Kontponehnas padora Ne4 «Kucnopoa. Bomopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpuroToBieHHE PaCTBOPOB C ONPEAEICHHON
MaccOBOH J10JIel paCTBOPEHHOT'O BEILIECTBAY

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINHI

9. BaxkHeiimue kiacchl 11 1 KonTponbsHas paborta NeS «OcHOBHBIE KJIacCHl HEOPIaHMYECKUX COSAUHEHHID)

HEOPraHWYECKHX COCIMHEHUIH IMpaxTnueckas pabota Ne7 «PenieHne scKcIiepuMeHTaIbHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KIaCChl HEOPTaHUYECKHUX COSTUHEHUID

Paznen «BeriecTBo M XMMHYECKHE PEAKIMM, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUECKUX PEaKIMi

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gnce

Ha KOHTPOJIbHBIC

paboTht

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanus pabot

Paznen «IloBTOpeHue U yrinyOJeHHe 3HAaHUH OCHOBHBIX pa3/iesoB Kypca 8 kiacca «BeniecTBo M XMMHUUCCKHE peakimy, 104

IMoBTOpeHue n yriryoiieHue 3HaHUH 10 1 2 IpakTrueckas pabora Ne 8 «Peakiun noHHOTO OOMEHa

OCHOBHBIX pa3/ielioB Kypca 8 kiacca IIpakrudeckas pabora Ne9 «KavecTBeHHBIC peakIUK B PACTBOPE»
KontponbHas pabora Ne 6 «DiekTpoauTHdeckas TUCCOHAIINS

Pasnen «Mertasibsl 1 UX coequHeHus», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertanibl ¥ UX COSAMHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEPUMEHTATBHBIX 33124 110 TEME

«Mertanisl ¥ UX COEAUHEHUSI»»
KonrpomnsHas padora Ne§ «Meramisn

Paznen «Hemeramsl 1V-VII rpynmn u ux coenuHeHus», 244
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3.00mas xapaKTepucTHKa 4 - -
XUMHYecKuX >eMeHToB Vlla
rpynmnsl. ['ajoreHsl.

4.00mas xapaKTepucTHKa 5 - -
XUMHUYECKUX 35eMeHToB Vla
rpymsl. Cepa U ee COeTUHEHMSL.

5.001mas XxapaKTepuCTHUKa 7 - 1 [pakTrueckas pabora Nel0 «Ilomyuenne aMMuaka u H3ydeHHE €TO CBOWCTBY
XMMHYECKHUX 3/1eMEHTOB Va
rpynisl. A3oT, pocdop U ux
COEIMHEHHSI.

6.001mast XxapaKTepuCTHUKa 8 1 2 IpakTrueckas paborta Nell «IlomydeHue yriaekucioro raza M H3ydeHHE eT0 CBOWCTB)
XMMHYECKHX 21eMeHToB |Va IpakTrueckas paborta Nel2 «Pemenue skcriepIMEHTAIBHBIX 32124 10 TEMe

rpynmsl. YriepoJ, KpeMHHUA 1 uX «Hemeramiet IV-VII rpynn 1 ux coeIMHSHUI»

COEIUHEHMS. KontponpHas padora Ne7 «Hemeraumsn)

Paznen «IlepBoHayaIbHBIC XMMHYCSCKHE MTOHATHS 00 OPraHWYeCKHUX BelecTBaxy, 109

7. IlepBoHayaIbHbIE XUMHUUECKUE 10 - -
MOHSATHUS 00 OPTaHUIECKHUX
BEIECTBAX

Paznen «O6o6meHne Matepurana 1o kypey «Heopranudeckast xumusi», 44

13. Xumus ¥ oOKpysKaromas cpeza. 1 - -

14. OGobuIeHre MaTepuana o 3 1 - KonrpospHas padora Ne9 «Vtoroas paboTa 3a Kypc HEOPraHHYECKONH XHUMUID)
Kypcy «Heopranuueckas XUMHSD

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpbiBaloLwMe AaHHbIA pa3gen
nporpammbi, OCHOBHOE coaepiKaHue
M KOZIMYECTBO 4acoB,
OTBOAMMOE HAa UX U3yyeHue

OCHOBHbIe BUAbl A,eATeNIbHOCTU
obyuatrowmxcsa

Pasgen 1.1lepBonayaibHble XUMHYeCKHe MOHSATHSA(14 1)
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Tema 1. XumMusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4YeCKOH JesATe/TbHOCTU
Ye/IOBeKa

(44)

*XuMusg B cucTeMe HayK. Posib XUMUH B JKHU3HU
yesoBeka.* Tenma u BemectBa. Pusnyeckue CBONCTBA
[IpaBuia obpauieHuss ¢
BellleCTBaMM M JIabopaTOpHBIM 06opyAoBaHUEM. YuCThble
BelleCTBA U paszeseHust
*TloHATHE 0 METOAAX NO3HAHUSA B XUMHUU.*
JleMoOHCTpauuu
1. JlabopaTopHOe 060pyAOBaHUeE.

2. Paznimunble BUABI XUMUYecKo# nocyabl. 3. 06pa3ibl
BeleCTB.

4. Cioco6nl1 pa3zesieHusi cMeced (GUIbTpOBaHUE,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

OnucaHue pU3NYECKHUX CBOKCTB BEIIECTB.

PasgesieHre cMecH C MOMOIIbI0O MarHUTa.
[IpakTH4yeckye paGoThI:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 0OpallleHUs
C HUM

Ne 2. OyuncTKa 3arpsi3HeHHOM MOBapeHHOU coJn

BelleCTB. 6e30MacHoro

cmecd. Crnoco6bl cMecen.

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHSTHH C IOMOUIBIO NTeJjarora.

PackpbIBaTh poJIb XUMHUU B IIPUPO/Ie U KU3HU YeJIOBEKA, e€ CBSI3b C APYTUMH HayKaMH.

Pa3nuyaTh YKCThIE BellecTBa U CMeCH; OAHOPOAHbIE U HEOJHOPO/JHbIE CMECH;

PaznnyaTh pu3nyeckue U XUMHUYECKHe SIBJIEHUs C OTIOPOH Ha ONpesieseHusl.

OnpezensiTh NPU3HAKU XUMUYECKUX PEAKIUHI U YCI0BUS UX NPOTEKAHUSI.

CsieoBaTh MpaBUJIaM 0JIb30BAHUS XMUMUYECKOU MOCY[0 U J1JaG0pPaTOPHBIM 060PY/I0BaHUEM, A
TaK)Ke MpaBu/iaM o6palieHus: C XAMUYECKUMHU Bellje-CTBaMHU B COOTBETCTBUHU C
MHCTPYKIHSMHU 110 BIMOJHEHUIO MPAKTUYECKUX PabOT M0/ KOHTPOJIeM IeJjarora.

[l1aHUPOBATh U NPOBOJUTh XUMHUUYECKUH 3KCIIEPUMEHT M0 U3YYEHUI0 U OMTUCAHUI0 QU3UYECKUX
CBOWCTB BELIECTB, CIOCOGOB pa3/e/ieHusl CMecel BelleCcTB I10/i pPYKOBOJCTBOM IeJilarora ¢
006CyX/IeHHeM IJ1IaHa paboThl.

HWcnosib30BaTh NpHY BBINOJHEHHH yue6-HBIX 3aJlaHUH U B IPOLiecce UCCIeJ0BaTelbCKOU
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuaJsl, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM lefjarora.

BoicTparBaTh pa3BépHyThble NMCbMEHHbIe U YCTHBIE OTBETHI C OITOPOH HAa UHPOPMALHIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIN MOHATHUHHbBINA
anmapar Kypca XMuMUHU

Tema 2. BenrecTBa
M XMMUYeCKUe peaKium
(74)

ATOMBI M MoOJIEKY/Ibl. XUMUYECKHe 3JIeMEeHThbl. 3HAKH
(cMMBOJIBI)  XMMHYECKHX
aToMHasi Macca. [IpocTble U CJIOXKHbIe BellecTBa. ATOMHO-

3jieMeHTOB. OTHOCHUTeJIbHAs

MOJIEKYJISIPHOE YYEHHE.

Xumuyeckas ~ ¢popmysa.  BajeHTHocTb ~ aTOMOB
XMMHUYECKHX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa
BeulecTB.*  OTHOCUTeJbHAass  MOJIEKyJisipHas  Macca.

MaccoBast j0J151 XUMUYECKOI'0 3JIEMEHTA B COeAMHEHHH.
dPusnyeckue M XUMHUYECKUE SIBJIEHHUS. XUMHUYecKas

peaklus 1 eé NIPU3HAKH. YpaBHEHUs] XUMHUYECKUX peaKLUH.

3aKOH COXpaHEHHsi Macchl BellecTB TUINBI XUMHYECKHX

peakuuil (coeJUHEHUE, pa3/IOKEHUE, 3aMellleHHe, 0OMEH).
*M. B. JIOoMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusnyeckue sBaeHUs (pacTUpaHUe caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLUsl BOJbI U T. J1.).

XuMundeckue siBjeHus (ropeHre CBe4H, pas3jiokeHue
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTHI C XJI0PUA0M
6apus,

pasJyioxkeHue rufpokcua Mmeau(ll), B3aumogeiicteue

[IprMeHSATb eCTeCTBEHHO-HAay4YHble METO/bI I03HAHUS (B TOM 4YHCe HabJI0ieH e,
MO/ie/TMPOBaHUE, SKCIIEPUMEHT) U OCHOBHBIE OTepaliM MBICUTEbHOM 1eSITeIbHOCTH
(cpaBHeHUe, kIaccubUKALMSA) /I U3yUYeHHUs BEUIECTB U XMMHUUECKUX PEeaKIUi ¢ 0Oopou Ha
aJICOPUTM HJIM CXEMBI.

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U 3aKOHOB U IPUMEHSTD 3TH MOHATHUS IIPU ONIUCAHUHN
CBOMCTB BellleCTB U UX NPeBpaleHHH C OOpOoU Ha MJIaH U KJIoYeBble CJI0Ba.

PasnnyaTe Pusnveckure U XUMUYECKHe SIBJIEHUS, 06'bSICHATD UX CYLTHOCTb C TOYKH 3pEHHs
aTOMHO-MOJIEKYJISIPHOTO YYeHHs C OTTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpezensiTh NPU3HAKU XUMHUUYECKHUX peaKIMH, YCI0BUS UX NPOTEKAHUS.

OGBSACHATD CYIHOCTh PU3NUECKUX U XUMUYECKUX SIBJEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIPHOTO YYEHHS C HCI0JIb30BaHUEM BU3yaJIbHON OMOPHI.

KnaccuduunpoBaTh XuMUYecKre peaKLUH (10 YUCIY U COCTABY pearupyolux 1
00pa3yIIHUXCs BEECTB) C OMOPOX HA CXEMBI.

CocTaBasATh GOpMyJibl GHHAPHBIX BEIIECTB 110 BAJIEHTHOCTH U ONpe/eJIATh BaJIEHTHOCTD MO
dopMy/1aM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX AeUCTBUM.

PaccTaBasaTh K03¢dULMEHTHI B ypaBHEHUSIX XUMUYECKUX peaKLUi C OIOpOH Ha aiTOPUTM
y4eOHbIX eCTBUH.

CienoBaTh NpaBUIaM M0J1b30BaHUSI XUMHUYECKOH NOCYA0W U JIaGOpaTOPHBIM 060pyJ0BaHUEM, A
TaKxKe NMpaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUM C HHCTPYKIUSMHU 10 BbINOJHEHUIO
J1a60pPaTOPHBIX XUMUYECKUX ONBITOB 0] KOHTPOJIEM e/jarora.

HWcnosp30BaTh MU BbINOJHEHUH YYeOHbIX 3a/JaHUH U B IPOLiecce UCCIe0BaTelbCKON
JlesITeJIbHOCTU HayYHO-NIONYJISPHYO JIMTEPATYPy XUMUYECKOTO0 COJiepKaHusl, CIpa-BOY-Hble
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’KeJie3a C cepoy, B3aUMOJeHCTBHe XKeJie3a C paCTBOPOM
cosit mepu(ID)).
OmBbIT, HIIOCTPUPYIOIIMH 3aKOH COXPAHEHHST MaCChl.

NabopaTopHble U NpaKTMYeckne paboTbl

JlabopaTopHBIE OMBITHI:

[Ipumepsl pu3NYeCKUX sIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IIPOKaJMBaHUEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJIa C KUCTOTOM).

Mojenu aTOMOB U MOJIEKYJI.

IMpakTnueckas pabora Ne3. [Ipu3Haky nmpoTexaHus
XUMHUECKUX PEaKIHH.

BbluncneHus

— OTHOCHUTEJIbHOM MOJIEKY/IIPHOW MacChl BEleCTB;

— MAacCcoBOH JI0JIM XMUMUYECKOT0 3JIeMeHTa 1o GopmyJie
CcoeJIMHEeHMUs

MaTepHaJIbl, pecypcbl UHTEp-HeTa o/ pyKoBOJCTBOM Ile/larora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapat Kypca XMMHUH

Tema 3. KosimuecTBeHHbIE
OTHOLIEeHHs1 B XuMuH (34)

KosmyectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosisipHbIi 06'bEM ra3oB. PacueThl 0 XUMUYECKOH
dopmy.ie. PacyeTbl MaccoBOU 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYeCTBA BELIECTBA, MOJIAPHOW MacChl.
PacyéTbl 10 XMMHUYECKUM ypaBHEHUAM.

JleMoHCTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIMH MOJIb

Boruucienus:

-pacuet 1o popmyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATHUH U MPHUMEHATDb 3TU IIOHATHA, A TAKXKE U3YyYCHHbIE
3aKOHBbI U TEOPHUHU JId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOILIbIO negarora.

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

[IpoBOAUTH pacyEThI O ypaBHEHHUAM XUMHUYECKHUX PeaKI[Mi c 0Mopoil Ha o6pasel, aIrOPUTM
y4eOHbIX eHCTBUH: KOJMYECTBa, 00'bEMA, MaCChl BELECTBA 110 U3BECTHOMY KOJIMYECTRBY,
06'bEMY, Macce peareHTOB WM IPOJIYKTOB PeaKL[HH.

BricTparBaTh pa3BEépPHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMAIIHUIO U3
y4e6GHMKa 1 CIPaBOYHBIX MaTE€PHAJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH NOHATHHHBIH
anmapar Kypca XMMHH C IOMOLLbIO ITefiarora.

Paspen 3. [lepuoaudeckuil 3aKoH u Ilepuoaudeckas cucreMa XMMHU4eCKUX 3j1eMeHTOB /I. . MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 4)

Tema 4. CtpoeHue aTtoma.
NepuoanyecKnii 3aKoH n
Nepuoanueckana cuctema
XMMUYECKUX 3/1IEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble  NMONBITKM  KIacCUQUKALMHU  XUMHUYECKHX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBIe U LIEJIOYHO3eMeJsbHble MEeTaJlJbl, IaJoreHsbl,
WHEPTHbIEe Tra3bl). *JjieMeHThl, KOTOphblE 0OpPA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit  3akoH. Ilepuoguyeckada cucrema
XUMUYECKUX 3JIEMEHTOB . 1. Mengeneena.
KopoTkoneproznas u *aiauHHOmepuofHasa®  opMel

PacKpbIBaTh CMBIC/ IEPHUOJUYECKOTO 3aKOHA 10/] pyKOBOZACTBOM IleJjarora.

[loHUMATE CylecTBOBaHHE EPUOJUIECKON 3aBUCUMOCTH CBOUCTB XUMHUYECKHUX 3JIEMEHTOB
(M13MeHeHHe PaiNyCOB aTOMOB U 3JIEKTPOOTPHUIATENbHOCTH) U UX COeJUHEHUH OT
M0JIOXKEHUS B IEPUOJHYECKOM CHCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJINLL.

YcTaHaB/IMBaTh CBSA3b MEX/LY [10JI0KEHUEM 3/IEMEHTA B IEPUOJJUIECKON CUCTEME U CTPOEHUEM
ero aroma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUCI0 IJTEKTPOHOB U pacnpejie/ieHUe X M0
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEHHS] CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH 10 rpynnaM 1
nepuojam [leproaryecKoi cCUCTEMBI C TIOMOLIbIO TTejarora.
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[leppoAnYeCcKOd CUCTEMBI XUMHUYECKHUX 23JieMeHTOB /.
U. MeHzeneeBa. [leprofbl U rpynnbl. PU3NYECKUNA CMbICIT
NOpPSJKOBOIO HOMepa, HOMepOB IlepHofia U TIPYIIEb
3JIeMeHTa.

Ctpoenue atomoB. COCTaB aTOMHbIX sjep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XUMHUYECKUX 3JeMeHTOB [lepuojguyeckoit

J. W

3JIEMEHTa Ino ero

CHUCTEMBI MenpeneeBa. XapakTepucTUKa

XHMHYECKOT0 MOJIOKEHHUI0 B
[lepuoaundeckoit cucreme /I. U. MenpesneeBa.

paguyca
MeTa/JIMYeCKUX u

*3aKOHOMEPHOCTH  HU3MEHEHUS aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMeTa/U/IM4eCKUX CBOWCTB IO TpynmnaM M HepHojaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CHUCTEeMbl XUMHWYECKUX IJIEMEHTOB AJI PA3BUTHA HAYKU U
npakTuku. [Jl. U. MeH/jesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JyiMHHONIepHUoAHAsE GOPMbI
[lepyoaunyecKoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB
. U. MeHngeseeBa.
O3HakoMJieHHe c 06pa3liaMy METAJIJIOB U HEMEeTAaJLJIOB.
JlabopaTopHble 1 NpakTUYecKue paboTbl
JlaGopaTOpHBIH OMBIT:

BsaumogeiicTBMe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapakTepu30BaTb XUMHUYeCKHE 3/1eMeHThI IePBbIX TPEX IePHO/A0B, Ka/Ius, KalbLUs 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /l. U. MeHjeneeBa.

CiieoBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU IPH UCI0/Ib30BAHUN XUMUUECKON
nocyAbpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOK Ha MHPOPMALUIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUaAJIOB, FPAMOTHO MCII0/Ib30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XMMHUH N0CJle CTPYKTYPHUPOBAaHHA MaTepuaJia C UCI0JIb30BaHUEM KJIUIIIe.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TeKCThI ydeOHHKa [ocIie
CTPYKTYypHUpOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucremy
XUMHYecKHuX 3ieMeHTOB /I. . MeHzieseeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJie, 3JIEKTPOXUMHUUYECKUH Psi/i HaNpsKeHUH MeTaslIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIeJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa NMoj pyKOBOJCTBOM IeJarora

Tema 5. CTpoeHue BelecTB.
XumMnyeckasi CBSi3b.
OKHCIUTETbHO-
BOCCTAHOBUTEJIbHbIE PeaKHH

(8 1)

Xumnaeckast cBsa3b. KoBaneHTHas (MOsipHAs 1 HENOJISIPHAS)

CBA3b.  *DJEKTPOOTPHUIATENEHOCTh aTOMOB — XMMHYECKHX
anmeMeHTOB.* VoHHas cBA3b. *THIBI KPHCTAJUIMYECKUX
pemeTok.*

CreneHb OKHCJIEHUS. OKHCINTENBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. Hpoueccm OKHCJIEHHUA H
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JeMoHcTpanuu
OKHUCITUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINU pa3IoKeHHNs, COSTMHEHUS

PackpbiBaTh CMBICI H3y4YaeMBbIX ITOHATHH O] pyKOBOACTBOM II€[arora.

OnpenensaTs BUJ XUMUYECKOH CBSI3U B COCIMHEHUU C UCTIOJIb30BAHUEM CXEM.

OmnpenensTs CTeNeHb OKHUCICHUSI XUMIUECKOTO JIEMEHTa 10 (hOpMyIIe €ro COeTUHEHNS C
KCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenemnsiTs HEMEHT (BEIECTBO) — OKHUCIHTEIb U JJIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEb.

OOBACHATH CYIIHOCTD IPOIIECCOB OKUCIICHHS 1 BOCCTAaHOBIICHUS.

CoCTaBNIATh 3IEKTPOHHBIN OanaHC ¢ y4ETOM YHCIa OTJAHHBIX U IPHHATHIX JIEKTPOHOB.

CoCTaBNATh YpaBHEHUE OKUCIUTENIBHO-BOCCTAHOBUTENBHOM PEakuy [0 aITOPUTMY pa3bopa
OKHCIIUTENbHO-BOCCTAHOBUTEIbHOM PEAKIHH.

Vcnonp30BaTh NpH BBHITOTHEHUH YUeOHBIX 3aJaHHH TEKCThl yueOHHKa 1OCiIe CTPYKTYPUPOBaHHS

MaTepuaa, ClpaBOYHbIe MaTepUalbl (IEPUOJUUECKYIO CUCTEMY XMMUYECKUX 31eMeHToB /[1. 1.
MeHneneeBa, TabIHILy paCTBOPHMOCTH KHCIIOT, OCHOBAHUI U COJICH B BOJIE, JNIEKTPOXMMUICCKUH PsIJT
HaIpsDKEHUH METAJIIOB)
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Paszzes 2. BaxxHelilMe npeAcTaBUTE/IM HEOPraHMYeCcKHX BelecTs (35 4)

Tema 6. Kucnopogp,. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3jJleMeHT MW 1npoctoe BeuecTBo. 030H. Haxoxaenue
KuCJopoJa B Hpupoje, ¢uandeckde U XUMHUYeCKHe
cBOMcTBa. PeakiM ropeHus IPOCThIX U CJIOXKHBIX BEll|eCTB.
*TermyioBoil 3QdeKT XUMHUYECKOW peakuuu.* IJK30- U
3HJI0TepMHUYeCKHe peaxuy, *TepMOXUMHUYeCKHe
ypaBHeHus.* [loHsaTHe 06 okcujax. CHOCOGbI MoJydYeHHUs
KuCIopoJa B

NpUMeHEeHUue

JIabopaToOpu ¥ HPOMBIIJIEHHOCTH.
KHCJI0pOJa. KpYyroBOpOT KHCJOpoJa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3/Ayxa,
yCUJIEHHUE TapHUKOBOT0 3¢ PeKTa, pa3pylieHne 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/ie, GU3UYECKHEe U XUMUYeCKHe CBOMCTBA
(Ha npuMepe B3aUMOJAEHCTBUS C HeEMeTa/UlaMH U
*cr1oco6bl

nosydyeHus.* [loHaTre o kucaoTax KucaoTer u conu.

OKCHAAMHU MEeTaJJIOB), NpUMEHEHHUE,

AemoHcTpauyumn

BsaumogeiictBue dpocdopa, cepsl U Kese3a ¢ KUCI0POA0M
(BO3MOXXHO HCITOJIb30BaHHE BU/IEOOTBITOR).
OnpejesieHue cojiep>KaHusl KUCJA0pO/ia B BO3yXe.
OnbITHL, IeMOHCTPUPYIOLLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpalieHus TOpeHHUs.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIN OMNBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHHe KUCI0PO/A, U3yUYeHHUE ero CBOMCTB.
IMpakrraeckas paborta Ne5. [Toydenue Bogopoaa u H3ydeHHE

€ro CBOMCTB.
Boerunciaenust

— MOJ'IBKyJ'IHpHOFI MacCcChbl KMCJIOpOJa XU 030Ha Ha
OCHOBAHWH aTOMHOM MacChl XHMHYECKOTO 3JIeMEHTa

PackpbIBaTb CMbIC/I U3yYAEMBIX IOHSATHI U IPUMEHSITb 3TH NOHSATHUS NIPY OIMCAaHUN CBOMCTB
BELIECTB U UX NPEBPAIeHUH C UC0/Ib30BaHUEM OIOPHBIX CJIOB U KJIHIIE.

XapakTepu30BaTh (OMUCHIBATH)C ONOPOL HA NAAH, CXEeMY, KPAMKYIO 3anUCh
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
npUMeHeHMe U 3HaueHHe B IPUPO/ie U XKU3HU YesIoBeKa.

CpaBHUBATb PeaKLUU [OpeHUs U Me/IIEHHOTO OKHCJIEHHUS C Ipe/iBapUTEIbHBIM 00CYX/IeHHeM
napaMeTpOB CpPaBHEHHUS.

Co6upaTh NpuGOPHI AJIs MOJyYeHHs KUCJA0poa (BbITECHEHHEM BO/Ibl M BO3/1yXa).

Pacno3HaBaThb ONBITHBIM MYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /AJIS1 COCTaBJIeHUsI GOPMY.JI BeL[eCTB, MOJIEKYJISIPHBIX
ypaBHEHUH XMMHUUYECKUX peaKIuil ¢ yuacTHeM KUCJI0poJa.

OGBSACHATD CYIHOCTb 3KO0JI0IMYeCKUX NP06JieM, CBI3aHHbIX C 3arpsi3HeHHEM BO3/yXa.

CrnesfoBaThb NpaBu/iaM 6e30MacHOM paboThI B 1a60PaTOPUU MPH UCIOJIb30BAaHUU XUMHUYECKOH
Hocyzibl M 060py10BaHUs 110/, KOHTPOJIEM [1e/jarora, a Takxe IpaBu/iaM o6palleHus ¢
rOpPIOYHUMH BeIeCTBAMHU B OBITY.

[l1aHMpOBATE U OCYLIECTBJIATh HA PAKTHKe XUMUYeCKHe IKCIIepUMEHThI, IPOBOAUTH
HabJII0ieHNs, [leJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa [0/, PyKOBO/CTBOM IeJjarora.

YyacTBOBaTb B COBMeCTHOH paboTe B rpyIlIe.
Hcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33JJaHUH U B IpoLiecce HCCeL0BaTeIbCKOM
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPY XMMHUECKOI'0 COZeP>KaHUs, ClIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa N0 pyKOBOACTBOM Ilefjarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4ye6HHKA U CIPaBOYHbBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCIO0JIb30BaTh 3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XUMHUU

Tema 7. Boga. PacTBopsl.
IouATHE 06 OCHOBAHUAX

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

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

*[loHsATHE O PpaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblLeHHbIX pacTBopax.* MaccoBas
JloJIs  BelllecTBA B pacTBope. PacyeT MaccoBod nosu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYyecKue CBOWCTBA BOJbI (pa3sioKeHHe, peaKIuU C
HaTpHUEM, OKCH/IOM KaJIbLus, OKcHoM cepbllV [IoHsTHE 06
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauyumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMO/EUCTBUE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTePHUasIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTDIO.
HccnepoBanue pacTBOPOB KUCJIOT U Lies049el ¢ TOMOIIbI0
HMH/JMKaTOPOB.

Na6opatopHble U NpakTMYeckne paboTbl

Ilpakmuueckas paboma:

Ne 6. [IpuroToB/ieHUE PacTBOPOB C ONpeseEHHOU
MaccoBoOM 0J1ell pacCTBOPEHHOIO BellecTBa.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK PAaCTBOPUTEJISA B
NPUPOAHBIX IPOLECcax C ONOPO Ha IIJIaH U CXEMY.

CocTaBJIAATb YpaBHEHUSA XUMHUYECKHUX PeaKIMH C yYacTHEM BO/ABI C ONIOPOH Ha CXEMY.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBI3aHHBIX C 3arpsiI3HEHUEM NIPUPOJHBIX BOJ,
CrocoGbl OYMCTKU BOJbI OT IPUMeECEH, MePHI 110 OXPaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBapUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaIa.

[11aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMUYECKUE IKCIEPUMEHTDI, IPOBOJUTD
Hab6JII0/IeHUs, Je/1aTh Bbl-

BO/IbI 110 PE3yJIbTaTaM 3KCIEePUMEHTA N0/, KOHTPOJIEM Ie/1arora, C UCoJb30BaHUEM KJIHILIE.

CiieoBaTh paBUaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUH XUMUY€ECKOUN
NOCy/bl M 060pyJ0BaHUsA [0/ KOHTPOJIEM Ile/larora.

[IpoBOANTE BBIYMCJIEHUS C IPUMEHEHUEM TOHATHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpPEe» C
onopoi Ha GpOpMyIbL.

HWcnosib30BaTh MPpU BBINOJHEHNH Y4eOHBIX 3aJJaHUH U B IpolLiecce UCCIe0BaTelbCKON
JlesITeJIbHOCTH HayYHO-NOMYJIPHYIO IUTEPATYPY XMMHUYECKOT0 COlep>KaHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa oJ pyKoBOACTBOM Iejarora.

BricTpauBaTh pa3BépPHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOM Ha HHOpMaIUIo U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUaAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHbIH NOHATHHHBIN
anmnapat Kypca XMMHH [10CJ/Ie IPe/iBapUTEIbHOTO CTPYKTYPHUPOBAaHHUSA MaTepuaJa.

Tema 8. Js1eKTpoaUTHYECKAS
Auccouanus. XuMudecKue
peakuuu B pacTBOpax

(54)

Teopust 3JIEKTPOJIUTHUECKON JIUCCOLUAITNH.

ONeKTponuTHYecKast ~ JUCCONMAIMA.  ONEKTPOIUTHl |
HE3NMeKTPOIUTHL. KaTnoHs!, aHHOHBI. *MeXxaHn3M IUCCOIHAIINT
BEIECTB C PA3TMIHBIMH BUAAMH XUMHUECKOH cBs3u. [ToHsTHE
ocTerneHn gucconuanui.* CHIbHBIE U CIa0ble 3JEKTPOIHTEL.
Peakin monHOTO OOMEHA. Y CIOBHS MPOTEKAHHUS PEaKIUi
HOHHOTO oOMeHa 110 KoHIa. [lonHbIe U COKpaIEHHbIC HOHHBIE
YpaBHEHUs XuMudeckue  CBOMcTBa

peaxIuii. KHUCIIOT,

OCHOBaHHII H CcOJed B CBeTe MpeACTaBIeHHH 00

9NIEKTPONUTHYECKOH Jucconpaniy. KadecTBeHHBIE peaKIny Ha
KaTHOHBl M aHHWOHBL: MOHBI XJOPWA-, OpOMHA-, HOAHUI-,
cynbdar-, kKapOoHaT-, CHITUKAT-, hocdaT- aHHOHBI;, THIPOKCH-
WOHBI; KaTHOHbI aMMOHHS, MarHus, KajblHs, aTIOMHHHS,
xene3a (2+) u (3+), menu (2+), NMHKA, TPUCYTCTBYIOIINE B

BOJHBIX pacTBOpax.

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

OGbACHATDH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOLIbIO TTejiarora.
CocTaB/ATb ypaBHEHUS JUCCOLMALMU KUCJIOT, LeJIouel U COJIeH, MOJIHbIE U COKPaILEHHbIE
HMOHHbIE yPaBHEHUS XUMUYECKUX PeaKL Ui HOHHOT0 06MeHa.

[11aHUPOBATDb U OCYLIECTBJATD HA MPAKTHKE XUMHUYECKHE IKCIIEPUMEHTDI, TIPOBOJUTD
Hab6JII0IeH s, [leJIaTh BBIBO/IBI 110 pe3yJIbTaTaM 3KCIEPUMEHTA OoCJ/Ie Tpe/iBapUTeTbHON
paboThI.

CnenoBaThb nIpaBuJaM 6e30mMacHON paboThl B JaGOPAaTOPHUH NTPH UCIIOTB30BAHUHN XUMHUYECKOH
MOCy/ibl M1 060PYZ0BaHHUs O/ KOHTPOJIEM IleJjarora.

[Ipou3BOAUTE BBIYUCAEHUS [10 XUMUYECKUM YPAaBHEHHUSM.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OITOPOX Ha MHPOPMALHIO U3
y4ebHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAaMOTHO MCII0JIb30BaTh U3yYeHHbIH NOHATHIHBIN
amnmapar Kypca XMMHUH 110CJ/Ie TpeiBapUTebHOr0 CTPYKTYPUPOBAHUSA MaTepHaJa.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6HBIX 33/JaHUH U B ITpoOLlecce UCCIeL0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPy XMMHYECKOTr'0 COZEeP>KaHUs, ClIPaBOYHbIE
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JleMOHCTpauuu

JdJieKTpUYecKass IpoBOJUMOCTb PACTBOPOB BeLIEeCTB;
JIBI>KeHHe HOHOB B 3JIeKTPUYECKOM I0JIe.

OnBITHI, UIIIOCTPUPYIOLIYE IPU3HAKHU IPOTEKaHUS
peakL i HOHHOTO OOMeHa.

JlaGopaTopHbIe U IPAaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIN OMBIT:

Peaknuy HoOHHOTr0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara meau(1l) u ménoun, kap6oHaTa HaTpUA U
COJISTHOW KUCJIOTBI, peaKiusi HeUTpasiu3anuu Mexay
TUJPOKCUOM KaJIHs U COJITHON KUCIOTOM.
BreryuciieHusa

— 110 YypaBHEHUAM XUMHUECKUX peaKIui

MaTepHaJibl, peCypCbl I/IHTepHeTa IocJjie KOHCyJIbTalluu C nejaroromMm

Tema 9. OcCHOBHbIE KJIaCChl
HeOopraHu4ecKmx
coeUHEHUH

(1149)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

Okcugpl: cocTas, kaaccubukanus (*ocHOBHbIE,
KHCJIOTHbIE, aM$OTEpPHbBIE, HECOJIE06pa3y0IIKe Ha
npuMepe okcuja yriaepoza ll u okenga asora I1*),
HOoMeHKJ/IaTypa *[losyyeHne™ u xuMuyeckue CBONCTBA
OKCHU/IOB (B3aUMO/IEMCTBUE C BOAOU, KUCJIOTAMH,
11e/I09aMH).

OcHOBaHUs: cOCTaB, kJaccubukanus (Lesouu u
HepacTBOpUMble OCHOBAHUS), HOMEHKJIATypa, GU3ndecKue
Y XMMU4YeCcKHe CBOWCTBa (B3aUMO/IeCTBHE C OKCH/IAMHU
HEMeTaJIJIOB, KUCIOTaMH, COJISIMH), *Coco6bI noydyeHus.*
KucnoTsl: cocTas, kiaccudukanys, HOMEHKJIATYPA,
dusnyeckre U XMUMUYECKHE CBOWCTBA (B3auMoJelcTBUE C
MeTaJlJlaMH, OCHOBHBIMHU OKCUJIAMH, OCHOBAaHUSIMH,
COJIIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT),
*crnoco6bl noydeHus.* Psj ak THBHOCTH MeTaJIJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CHOCOGLI MOJTyYeHUs],
B3aUMO/JIeMCTBHE COJIel C MeTa/lllaMU, KUCJI0OTaMHU,
11eJI04aMH U COJISIMHU.

['eHeTHYeCKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX
coeuHeHWH. ['eHeTHYeckue psAbl. [loHATHE 06
*aMoTepHBIX FTUAPOKCH/IAX (Ha MpHUMepe IUHKA U
AJIIOMUHUSA): XMMHUYeCKHe CBOHCTBA B3aUMO/IeHCTBUE C
KHCJIOTAMH U 11IeJI0YaMH, pa3JyioKeHre MPY HarpeBaHUM.*

AemoHcTpauumn

06pa3sibl HEOPraHUYeCKUX BELeCTB pa3JIMUHbIX KJIAaCCOB.
B3auMojeiicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUA0M
meau(Il).
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OmnpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COCIMHEHHH 110 MIAa0I0Hy.
CocTaBiieHHe CXeM CTPOCHUsI OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHUM Ha OCHOBE
OTIpe/IeNEeHNsl.

Cocrasienre HhopMyJ1 OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCANHEHHI U HAa3bIBAHUE UX IO
MEKIyHapOIHON U TPUBUAIBEHON HOMEHKIIATYpE C HCIIOJIb30BaHUEM OIPEIEIeHHs U TaOIHIbI
PacTBOPUMOCTH.

KraccuduipoBanue n3y4aeMbIX BELIECTB IO COCTABY U C8OLCHEaM C OTIOPOI Ha ONIPEAeNICHNs,
CXEeMBI ¥ TabJINITy PacTBOPHMOCTH.

CocraBieHne TabIUIBI TEHETHIECKUX PSIOB M CXeMBI «[ eHeTndeckast B3anMOCBSA3b OCHOBHBIX
KITACCOB HEOPTaHWIECKHUX COSIUHEHMID 10]] PyKOBOJCTBOM IIe/[arora.

[Tporuo3upoBaHue CBONHCTB BEIIECTB Ha OCHOBE OOIINX XUMHUUYECKUX CBOWCTB H3YUEHHBIX KJIaCCOB,
IpYMII BEUIECTB, K KOTOPHIM OHU OTHOCATCS C UCIIOJIb30BaHKUEM cxeMbl «I'eHeTnueckast B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEAUHEHUID 10/ PyKOBOACTBOM I€/1arora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluii, WUTIOCTPUPYIONX XUMUYECKUE CBOUCTBA
M3Y9IEHHBIX KJIACCOB U CNOCOObI NOJIYYeHUs BEIECTB N3yUEHHBIX KIIACCOB, TPYIIII, a TaKKe
MOATBEP>KAAIOIIIX TeHETHUECKYIO B3aHMOCBSI3b MEX/[y HAMH, C OIIOPOi Ha BepOAITbHYIO CXEMY B
KauecTBE 3pUTEILHON OTOPBHI.

CocTaBieHre MOJEKYIIPHBIX yPaBHEHUH PEaKIUii 110 CXeMaM C NPeABaPUTENHHBIM 00CYyKICHUEM
BBIOOpa pearupyromnx BEIIeCTB.

BrIuncieHue 1o ypaBHeHUsIM XUMHUYECKHAX Peaklui KoJandecTBa, 00bEMa, Macchl BEIeCTBa 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB PEAKIHHU 110 AITOPHTMY.

[InanupoBaHUe M OCYLIECTBICHHE HA TPAKTHKE XMMHUYECKOT0 SKCIIEPUMEHTA U HAOIIOCHHS 1101
PYKOBOJICTBOM YUHTEIIS.

®DopMyupoBaHKE BEIBOJIOB IO PE3yNIbTaTaM SKCIIEPUMEHTA C HCIO0IF30BaHHEM OMOPHBIX CIIOB.
DopMypoBaHKE C TOMOIIBIO NEJar0Ta U BEITOJIHEHNE MIPaBHII Oe30MacHoi paboThI B TabopaTopun
TP UCTIONB30BAHMH XMMUUECKOH ITOCY 1B 1 000pYHOBAHHSI.

Hcnonp3oBaHue IpH BHIOJIHEHUN YY€OHbIX 3alaHU U B IIPOLIECCE UCCIIEA0BATENBCKON AEATEIBHOCTU
Hay4HO-TIOMYJIAPHOH JUTEpaTypbl XMMHYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepUallbl, PECypChl
HHTepHeTa, ocyiecTBiIeHne BbI0Opa 1101 pyKOBOJCTBOM HaCTaBHHUKA.




Peaknus HeHTpasn3aLuM. BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHEIX OTBETOB C ONIOPOH Ha MH(POPMALUIO U3
BbITecHeHMe 0iHOrO MeTaJlJla IPYTUM U3 pacTBOpa COJIH. y4eOHHKA M CIIPAaBOYHBIX MAaTePHAJIOB, IPAMOTHOE MCIOIB30BaHHE N3yUEHHOTO IIOHATHIHOTO

ﬂa60paToprle 1 NpaKTUYeCKUue paGOTbI arrapara Kypca XuMHUH € UCITOJIb30BAHUEM IUIaHa, OMIOPHBIX CJIOB, aJlrOpUTMaA.

JlabopaTopHBIE ONBITHI:

B3anmojelcTBUe KUC/IOT C MeTalJIaMU.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMojeiicTBre HepaCTBOPUMBIX OCHOBAaHHUM C
KHUCJI0TaMHU.

Paznoxenue rugpokcuga meu(1l) npu HarpeBaHum.
[IpakTHyeckas pabora:

Ne 7. PelneHue sKcniepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeJMHEHU».

BbluncneHus
— M0 YPaBHEHHUSM XMMUYECKUX PEAKIUN

Paspgen 3. Bewecrso n xumuyeckue peakuuu, 44

Tema 10. Xumuueckue peakuumu. *[ToHATHE O CKOPOCTH XHMHYECKOH peakimn. Makrops, | PACKPBIBATH CMBICI H3yYaeMbIX NOHATHIT H IPUMEHSATH 5TH MOHATHS NPH OMHCAHUHA CBOMCTB BENIECTB H

UX MPEBPAIICHHUH.

KnaccupuuupoBaTh XMMUYECKUE PEAKIMH 10 PA3IMYHBIM [PH3HAKAM.

Y craHaBIMBaTh 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKLMU OT Pa3INYHBIX (paKTOPOB MOJ

PYKOBOZACTBOM YYHTEIISL.

Honstne 0  XuMHYeCKOM  paBHOBeCHH.  CMEMICHHE [TporHo3MpoBaTh BO3MOKHOCTH IPOTEKAHMS XMMHUECKUX TIPEBPAILCHUH B Pa3IMHbIX yCIOBUAX MIOCIE

XUMHYECKOro paBHOBecHs. aKTOpBL, BIHAIOMUE HA | MpeJBapUTENbHOM paboTHL.

CKOPOCTH XUMHYECKOI PEAKIMH ¥ MOIOKCHIE XMMITIECKOro PIpeleniTh OKUCIUTENb i BoccTaHoBHTEb B OBP.

CoCTaBIATh 3J€KTPOHHBIN OaJaHC peaKkuuu.

[TpON3BOAUTH BBIYKCIICHHS 110 XUMHYECKAM YPABHEHHUSIM 110 aTOPUTMY.

BBICTpanBaTh Pa3BEPHYTHIC MUCHMEHHbBIC M YCTHBIC OTBETHI C ONOPOi Ha MHGOPMALHUIO U3 YueOHUKA 1
CIIPABOYHBIX MaTEPUAIOB, PAMOTHO HCIOJIb30BATh H3y4YEHHBIH TOHATUHHBIN anmapaT Kypca XHMHH
IOCJIE TIPE/IBAPUTEIILHOTO CTPYKTYPHUPOBAHKS MaTepraa.

Vcnonb30BaTh MPHU BHIIOJIHEHNH Y4eOHBIX 3aJaHMIl U B IIPOLIECCE UCCIIE0BATENBCKON NEeATENbHOCTH
Hay4YHO-TIOMYJIIPHYIO JIUTEPATYPy XUMHIECKOTO COAEPKaHHsI, CIPABOYHbIE MaTepHaIIbI, PECYPCh
WHTepHeTa nocie KOHCYJIBTAIMH C IIEIaroroM.

PacKpBIBATh CMBICI N3yYaeMBbIX MOHSITHUIL, & TAKXKE CMBICI TEOPUH DICKTPOIUTHICCKOMN UCCOLUALINY C
OIIOpOI1 HA CXEMBI.

DOBSCHATH MPUYHHBI HIIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO ITe/1arora.

CocTapiaTh ypaBHEHHs THCCOLMAIINH KHCIIOT, IeI0Yeil U COJel, TIOJHBIE H COKPAIEHHbIC HOHHBIE
ypaBHEHHUS] XUMUYECKHX PEaKIUil HOHHOTO OOMeHa.

[TnaHUPOBATh M OCYILIECTBIISITH HA MPAKTUKE XUMHYECKHE IKCIIEPUMEHTBI, IIPOBOIUTH HAOIIOICHHS,
JIeTIaTh BBIBOJIBI MO PE3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPE/IBAPUTEILHOMN PaboThI.

CnenoBats mpaBuiiaM 6e30MacHO pabOTHI B 1a00OPaTOPUH MPHU UCTIOIG30BAHUN XMMHUUECKOW TTOCY Il U
000py10BaHMs 110]] KOHTPOJIEM TIe/larora.

npOI/II}BO}lI/ITb BBIYUCIICHUS 110 XUMUYCCKUM YPABHEHUAM.

OcHoBHble 3aKOHOMepHOCTH BJIUSIIOIME HA CKOPOCTh XMMHYECKOW peakiuu. [ToHsATHE O
XUMUUECKNX peakLmii (44) TOMOTEHHBIX M TeTEepPOTeHHBIX peakiusax. IloHatue o6

o0paTUMBIX W HEOOPAaTUMBIX XHMHYECKHX PEaKIHsX.

paBHOBecus. Kraccudurammss XUMHYECKMX pEaKIHd 110
Pa3HBIM OCHOBAaHUAM. ™
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BeICTpanBaTh pa3BEPHYTHIC MICEMEHHbIE M YCTHBIE OTBETHI C ONIOPOH Ha HH(pOPMAIHIO U3 yuyeOHnKa U
CIIPaBOYHBIX MaTepHAIOB, TPAaMOTHO HCIIOJIL30BaTh H3yUSHHBIH IIOHATHHHBIN aImapaT Kypca XUMUH
nocje NpeBapUTEeIIbHOIO CTPYKTYPUPOBAHUSA MaTepuaa.

Vcnionp30BaTh Ipy BEINIOIHEHUH YIEOHBIX 3aIaHUH U B IIPOIIECCE HCCIEN0BATEILCKON IS TEIBHOCTH
Hay4YHO-TIOMYJIIPHYIO JIUTEPATyPy XUMHUUECKOTO COAEPKaHUs, CIIPAaBOUHBIE MATEPHAIIbI, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUH C TI€1aroroM

9 KVIACC

(2 g4 B HEmeMIO, Bcero 68 u)

MpumepHbie TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbli,

W KO/IMYECTBO YacoB, 0OTBOAUMOE
Ha UX usyyeHue

OcHoBHOe coaeprKaHue

OCHOBHble BUAbI AeATENbHOCTH
obyuatowmxca

Paspen 1. BemecTBo 1 XUuMHU4eckHue peakuus (104)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Meprommaeckuii 3axoH. [lepnoandeckas cncreMa XUMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB XMMHUECKUX
9JIEMEHTOB TIEPBBIX TPEX NMEPUOIOB, KA, KaJIbIUS U UX
COEIMHEHUH B COOTBETCTBHH C MOJIOKEHHEM JJIEMEHTOB B
MEPHOINUECKON CUCTEME U CTPOEHHEM X aTOMOB.
Krnaccuduxarys 1 HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB
(MexIyHapoaHas U TpUBUANIbHASA). XUMHYECKUE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3INYHbIM KJIaccaM
HEOpraHWIECKUX COeNUHEeHnIl. [ eHeTnueckas cBsa3b
HEOPraHWYIECKHUX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUUECKON CBSI3U U THUIIBI
KPHUCTAIUINIECKHUX PEIMIETOK. *3aBUCUMOCTh CBOHCTB BEIECTB
OT UX CTPOCHHS.*

XuMu4ecKre peakIui. KIacCU(pUKaIMI XUMUIECKUX PeaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopus 37IEKTPOIUTHIECKOH UCCOIMAH

JleMOoHCTpauuu

1. Mogenu KpUCTa/IM4eCKUX PelIETOK HeOpraHU4ecKUx
BelleCTB.

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

. . MenneneeBa

[Ipaktuuaeckas padorta Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakiny Ha HOHBI
B pacTtBOpE".

KonTponbHas padora Ne6 «DneKkTponnTHiecKas TUCCOLHAIH)

XapakTepu3oBaTb XMMHUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHO/0B, KAJIUA U KaJbLUA 110 UX
noJioxkeHuto B [lepropnyeckoii cucreme /I. M. MenzesieeBa c onopoi Ha aIrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCcKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XMMHUYECKHE CBONCTBA BELECTB Pa3/IMYHbIX KJIACCOB, N0 TBEPK/JATh
CBOWCTBA IPHUMepPaMHU MOJIEKYJISIPHBIX YpaBHEHUH XUMUUYECKHX PEAKIUM C OIIOPO Ha CXEMY.

OnpezensiTh BUJ XMMUYECKOHN CBSI3U U TUIl KPUCTAIMYECKON PEIIETKH BeLeCTBa C ONOPOH Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENBHOTO
pas6opa.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHopMaLHIo U3 y4eOHUKA U CIPAaBOYHBIX MaTepHaJloB, TPaMOTHO UCII0/1b30BaTh U3y4eHHbIN
MOHATHUHHBIN aNnapaT Kypca XUMHU.

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HCCIef0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUECKOI'0 COZEeP>KaHUs, ClIpaBOYHbIe
MaTepuaJsl, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM lefjarora.

PackpbIBaTh CMBICI TEOPUH JIEKTPOIUTHYCCKON auccormaniu. OObsICHATh NPHYUHBI

3JIEKTPOTIPOBOAHOCTH BOIHBIX PaCTBOPOB;

CocTaBisTh ypaBHEHUSI AUCCONMALIMH KHCIIOT | IENI0YeH, TOJTHbIE ¥ COKPAIIeHHbIe XUMUYECKHe

YPaBHEHHS] XUMHUECKUX PEAKIi HOHHOTO OOMEHa.

Paszzaen 3. HemeTasibl

U UX coeJUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTUKA
XUMHYeCKUX Jj1eMeHTOB VIIA-
rpynnsl. I'ajioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJ1s1 HUX
cTeneHu okucaeHus. CTpoeHue U pU3NvecKre CBOWCTBA
HPOCTBIX BEIECTB — rajJIoreHoB. XHMHUYeCKHe CBOHCTBA Ha
npuMepe xJopa (B3auMo/ieiCTBHE C MeTalJIaMHy,
HeMeTaJlJIaMU - BOJIOPO/IOM M KMCJI0POJI0M, *1iesioyaMu™®).
XnopoBozopo. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHre. KauecTBeHHbIe peaKIMK Ha
rajJloreHu/i-uoHsbl. */[edcTBHE XJI0pa U XJI0POBO/OPOJA Ha
OpraHu3M yeJsioBeKa.* BakHeMH11Me XJI0pUABI U UX

O6'bACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB M UX COeJUHEHUH B
npeJies1ax MaJibIX NEPUOJIOB U TJIaBHBIX oArpyni [lepuoguyeckoi cHCTeMbI XUMUYEeCKUX
3JIEMEHTOB C Y46TOM CTPOEHHS UX AaTOMOB C HCMOJIb30BAHUEM CXEMBIL.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJIOXKHBIX BELeCTB (XJI0pOBOJ0OPO/Ia, XJIOPU/A HATPHs ), CIOCOBBI UX
NOJIy4YeHUs], TPUMEHEHHUE U 3HaYeHHe B IPUPO/Ie U XU3HU YeJIOBEKaA IocjIe
CTPYKTYypUpOBaHUS MaTepHaJa.

OnpefieIsiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BaHUEM TabJIMIbl "XapaKTepHble
peakL 1y Ha aHUOHBI".

[I1aHUPOBATh U OCYLIECTBJIATH HA IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOJUTD
HabJII0/IeHUS, J1e1aTh BBIBOZBI 10 pe3y/IbTaTaM 3KCIIepUMEHTA 110CJIe IpeABapUTEbHON
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HaxoXJeHHe B [Ipupoze.

JleMoOHCTpauuu

BuseomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlaGopaTOPHBIN OMBIT:

Pacno3snaBaHue x/10pu/-HOHOB.

paboThL.

CnenoBaTh npaBu/aM 6e30MacHOM paboThI B Ja6OPaTOPUU NPH UCII0JIb30BAaHUU XMMUYECKOH
1ocy/ibl M1 060py10BaHUs 110/, PYKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThle HUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHbINA
anmnapar Kypca XMMHUH.

HWcrnosib30BaTh NPHU BBIMOJHEHUH YYe€6OHbBIX 3aJJaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUs, CHPaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. O61asn
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 4)

0611as xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHUS AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpoeHHe u
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cepbl.

AnnotponHsle MogMUKALUY KUCJI0PO/A U CEPBI.
XuMmuyeckre CBONCTBA cepbl. CEpOBOJIOPO/, CTPOEHHE,
dusnYecKkre U XUMHYeCKHe CBOMCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHast KUCJI0Ta, PU3nUecKue

Y XMMHUYECKHe CBONCTBA (001He KaK MpeICTaBUTE s
KJIacca KUCJIOT U cenuyecKkye), IpuMeHeHue.
CepHHUCTas KMCJIOTA.

*XUMHYecKre peaKklHH, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO CI0co6a NMoJy4eHusl CEpHON KUCJIOTHL.*
CoJiu CepHOM KUCJ/IOTBI, KQueCTBeHHas peaklus Ha
cyabdaT-uoH.

HaxoxzeHue cepbl U eé coeJUHEHUH B IPUPOJE.
*XHMHYecKoe 3arpsi3HeHNe OKpyXKatollei cpesibl
coeJMHEHUSIMU cepbl (KUCIOTHbBIE J0K/H, 3arpsi3HeHHe
BO3/lyXa U BOJIOEMOB), CIOCOGBI €0 NpejoTBpaleHus.*

JleMOHCTpauuu

Kosneknuu (BuZieomMaTepHyasbl): cepa v eé coeJUHeHUsI.
O6yryiMBaHUe caxapa [oJ, JeicTBrueM
KOHLeHTPUPOBAHHOU CEPHOM KHUCJIOTHI.

JlaGopaTopHbIe U IpaKTH4YeCKHUe paGoThl
JlabopaTopHbBIE OMBITHI:

O6HapyxeHHe cy1bpaT-NOHOB.

B3aumozielicTBUe pa36aBJIeHHONW CEPHON KUCIOThI C
LMHKOM. BeIuMcC/1eHuA

M0 YPaBHEHUSM XUMHYECKHUX PEAKILIHH;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coeHEeHUH
C y4€TOM CTPOEeHHsI UX aTOMOB C OIOPOH Ha cxeMy "HMi3MeHeHHe painyCcoOB B OArpynmnax".
XapakTepusoBaTh pU3NUeCKUe
Y XMMU4YecKre CBOHCTBa ITPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (cepoBOA0PO/ia, OKCH/IOB
cepbl, CEPHOH KUCJIOTHI, CYyJIbPATOB), CIOCOOHI UX MOJIyYeHHs], IPUMEHEHHE U 3HAYEHHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OIOPOM Ha CXeMY U IIJIaH.

OnpezensTh HaJM4YMe Cy/1bdaT-HOHOB B PaCTBODE.

OGBACHATD CYIHOCTb 3KOJIOIHYeCKHUX p06JieM, CB3aHHBIX C IepepaboTKOM coeJUHEHUH ceprl
nocJie CTpyKTypHUpPOBaHUsI MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJSAThH HAa MPAKTHKe XUMHUY€ECKHEe 3KCIIEPUMEHTBI, IPOBOAUTD
HaOJII0/leHNs], ie/1aTh BBIBOABI 110 pe3y/IbTaTaM 3KCIIEPUMEHTa.

CneznoBaTb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHuUs O/ PyKOBOJCTBOM IleJjarora.

[Ipou3BOUTE BBIUUCIEHUS 10 XMMUYECKUM YPABHEHHUSAM MO aJITOPUTMY.

HWcnosib30BaTh NpHY BBIOJHEHUH yUe6OHBIX 33JJaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTepuaJbl (IleprosnyecKyro cUCTeMY XMMUYECKHUX 31eMeHTOoB /[. . MeHzeeeBa, TabaULy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMHUYECKHH psiJi HAaNPshHKeHUH
MeTaJljIoB).

Hcnosib30BaTh NpH BbINOJHEHUH Yie6-

HBIX 33/IaHHH U B IIPOLECCE UCCIEA0BATENBCKOH AeATeIbHOCTH HAyYHO-TIONY ISIPHYIO0 JIUTEPATYPYy

XHMHYECKOI'0 COZlep>KaHus, ClpaBOYHblE MaTepHaJIbl, pecypchl MHTEpHeTa

10cJle KOHCYJIbTAlMH C IIelarorom
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Tema 5. O61as
XapaKTepUCTHKa
XUMHMYEeCKHUX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeJMHEeHUs

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHUS aTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe JI/Is1 HUX CTeNeHH OKUC/IeHUs.

A3oT, pacnpocTpaHeHue B NpUpoje, GU3UYECKUE U
XHMHUUYECKHEe CBOWCTBA (B3aUMOZENUCTBHE C MeTalJIaMH U
HeMeTaJlJIaMU - KHCJI0POZOM U BogopogioM). KpyrosopoT
a3oTa B IPUPOJE.

AMMuak, ero ¢pu3uyecKre U XUMUYeCKHe CBONCTBA
(okucneHHe, OCHOBHbIE CBOMCTBA BOJAHOI'0 pacTBoOpa),
*nosiyueHue* u npuMeHeHue. COIM aMMOHHUS, UX
dusnyeckre U XUMHUYECKHUE CBOUCTBA (pasJioKeHHe,
B3aMMO/IeHCTBHE CO II[eJI0YaMHU), IPUMEHEHHUeE.
KavecTBeHHas peakijysi HA MOHbl aMMOHHUSI.

A30THas KMCJIOTA, eé u3nyecKre U XUMHUYeCKre CBOMCTBa
(oburue Kak mpeJcTaBUTE IS KJ1acca KUCJIOT U
cnenuduyeckre). A30THCTast KMCJA0TA. Mcrnosib3oBaHue
HUTPATOB U COJIE aMMOHHUS B KauecTBe MUHEPATbHBIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHNe OKpYKalolel cpeJibl
coeJMHEHUSAMH a30Ta (KMCJI0THBIE JJOX/AH, 3arpsi3HEHUE
BO3/1yXa, IOYBLI U BOZOEMOB).*

®ocdop, *asmnorponHbsle Mogubukanuu pocpopa*,
dusMYecKre U XMMHYeCcKHe CBONCTBa (B3aUMO/ieHCTBHeE C
MeTaJl/IaMH, HeMeTa/uIaM1, *KOHIIeHTPUPOBAaHHOH
a30THOM U cepHOH KUca0TaMu).*

Okcup, pocdopa(V) u pocdopnas kucora, dusndeckue U
XMMHYeCcKHe CBOWCTBA, NosyyeHre. KayecTBeHHas
peakuus Ha docdaT-HOHBIL.

Hcnosnb3oBanue pocdaToB B KauecTBe MUHEPAJIBHBIX
yAo06peHUi. 3arpsisHeHHe NPUPOJHBIX BOJOEMOB
docdaramu. JleMoOHCTpaALMU

Konneknuu: pocdop 1 ux coeJuHeHUS.
B3saumogeiicTBHe KOHLLIEHTPUPOBAHHOM a30THOM KUC/IOTHI
C MeJIbI0.

JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTOpHbBIe ONBITHI:

1. BsauMogenicTBUE cojieli aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHE € 06pa3LaMU a30THbBIX U GOocPOpHBIX
yA06peHuH.

[IpakTHveckas paboTa:

Ne 10. [TosryyeHUe aMMHUaKa, U3y4yeHHe ero CBOUCTB.

Buruuciaenus

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IpyIIIbI U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb ¢U3NYECKHE U XMMHUYECKHe CBOMCTBA NPOCTHIX BelLeCcTB a30Ta U pocdopa 1
HX COeIUHEeHUH (aMMUaKa, CoJield aMMOHMUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit kKuca0THI, PocdaToB), COCOOHI UX MOJIYYEHUS, IPUMEHEHHE U
3HaueHUe B IPUPO/Ee U )KU3HU YesI0BEKA C UCII0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKLM1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX MPOGJIEM, CBI3aHHBIX C HAX0XKJEHHUEM COeIMHEHUH
asoTa 1 pocdopa B OKpyKalllel cpee.

[11aHUPOBATh U OCYLIECTBJSATD Ha IPAKTUKE XUMUYECKUE IKCIIEPUMEHTDI, IPOBOJUTD
Hab6JII0JeHHs, [leJlaTh BbIBO/BI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NIpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
MoCy/ibl M1 060PyZ0BaHUs.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPaBOYHbIe
MaTepHaJbl (IEPHOJAUYECKYIO CUCTEMY XMMHUeCKHUX 3jeMeHTOB /. Y. MeHjenieeBa, TabinLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3/IEKTPOXUMUYECKHUH Psifl HANPSHDKeHUH
MeTaJljIoB).

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3aJaHUH U B IPOLlecCe HUCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa 1nocJie KOHCY/IbTAlMH C IIelaroroM
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— I10 YPaBHEHHUAM XUMHWYECKUX peaKL{I/Iﬁ

Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynumbl.

Yriepoj 1 KpeMHHMH U MX
coeJMHEeHUs

(84)

Yryepog, ayjutoTponHble MoguduKanuu (rpadur, anmas),
pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMHUYECKHe
cBoHcTBa. Aicop6uus. Kpyrosopor yryepoja B npupoze.
Oxcupbl yriepoja, ux Gusndeckre U XMMU4ecKHe
CBOHCTBA (B3aMMOJEHCTBHE C MeTA/UIAMU, HEMeTaJ/lJIaMHU,
*KOHL|EHTPUPOBAHHOM a30THOW M CEPHOU KUCI0TaMHu)*,
WX JIeHCTBUE Ha )KMBble OPraHU3MBbl, *nosyyeHue*

Y IpUMeHeHHe. *JK0JI0rHYecKre Npo6JieMbl, CBA3aHHBIE C
okcugoM yriaepoga(lV); runoresa rio6anbHOTo
NOTeIJIEHUs] KJIMMATa; TapHUKOBLIN 3ppeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMUMHYeCKHe CBONCTBA, nNo/lyYyeHue v IpUMeHeHHe.
KayecTBeHHas peakLus Ha Kap6OHAT-UOHBI.
*Wcnosib30BaHKe KapOOHATOB B OBITY, MEIUIIMHE,
NPOMBILIJIEHHOCTH, CEIbCKOM X035icTBe. *

KpemHui, ero pusnyeckue 1 XuMmuyeckre cCBoMcTBa (Ha
npuMepe B3aUMO/AeHCTBHUS ¢ MeTa/lJlaMU U HeMeTaJlJIlaMH),
*MoJiydeHue U IPUMeHEHHE B 3JIEKTPOHUKe.*
*CoeMHeHUs KpeMHUs B ipupoje. O6uiue
npejcTaBieHUs 06 okcuze kpeMHUsA(IV) u kpeMHUeBOM
kucaoTe. CHIMKaThI, UX UCTIOJb30BaHUE B OBITY,
MeJUIMHE, TPOMBILIJIEHHOCTH. Bax-Helue
CTpoUTe/IbHbIe MaTepHasbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eTOoH, KeJ1e300eToH. [Ipo6yieMbl 6€30MacCHOTO
HCI0JIb30BaHUS CTPOUTEJIBHBIX MaTepHasIOB B
MOBCEeAHEBHOM XKU3HU.* JleMOHCTpauu

Mogeu KpucCTa//IM4ecKUX pelléToK a/iMasa, rpaduTa,
MoJIeKyJ1bl QyJlIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraiém. [Ipotusoras.

BuspeoMarepuaibl: CHIIMKaTHas IPOMBIIIJIEHHOCTb.
Mogev MoJieKyJ1 OpraHM4YeCKUX BellieCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HOH. [IpakTHYecKkre paboThl:

Ne 11. [TonyyeHue yrIeKUACIOr0 ra3a v U3y4eHue ero
CBOJCTB.

Ne 12. PemreHue akcniepMMeHTa/IbHBIX 33,4 110 TeMe
«HemeTasabm».

BoryuciieHus 1o YpPaBHEHHUAM XUMUYECKHUX peaKuHﬁ
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA NIPOCTLIX BELECTB YIJIeposa U
KPEMHHS U UX COeJUHEHUH (OKCUOB yTrJIepo/a, yroJbHOH KUCI0ThI, Kap6OHATOB, OKCH/A
KPEeMHHs1, KpeMHHEeBOH KHCJIOTbI, CHJIMKATOB), CIOCOOBI X MOJy4YeHHUs], IPUMEHEHHe
Y 3Ha4YeHMe B IPUPOJie U HU3HHU YeJI0BeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM YIJIEKUCIOrO0 ra3a
B OKpy»alolel cpefie.

[l1aHMPOBATh U OCYIIECTBAATh Ha MPAKTHKE XUMUY€ECKHEe SKCIIEPUMEHTBI,

[IpoBOANTE HAGJIIO/I€HNS, ie/1aThb BBIBOABI 110 Pe3yibTaTaM 3KCIIepUMeHTa ocJie
npe/BapUTEJbHON pabOThI.

CnenoBaThb NpaBuJaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
MoCy/ibl M1 060PyZ0BaHHs.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI y4eOHUKA, CIPAaBOYHbIe
MartepuaJsl ([lepuoanyeckyro cucTeMy XMMHYecKuX ajieMeHTOB /. Y. MeHjenieeBa, TabinLy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIel B BOJe, 3JIEKTPOXUMHUYECKUH PsIZl HAllPsDKEeHUH
MeTaJlJIOB) NOC/Ie KOHCYJIbTAI[MU C 11eJaroroM.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HUCCIef0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJIIPHYIO JIMTEPATYPYy XMMHUECKOI'0 COZeP>KaHUs, ClIPaBOYHbIe
MaTtepuaJel, pecypcsl UHTEepHeTa




Paspe 2. MeTa/uibl M MX coeguHeHHs (20 4)

Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBaHUH UX MOJIOKEHHS B
[lepnoanyeckoi cucTeMe XUMHUYECKHX 3J1eMEHTOB

. U. MeHieneeBa U cTpoeHUs aToMOB. CTpoeHue
MeTaJlJ10B. MeTa/siMndecKas CBSI3b U MeTaJlJIndecKas
KpHUCTa/UIMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH psAA
HanpspKeHUH MeTaioB. Pu3nyecKue U XUMUYECKUe
CBOWCTBA MeTaJLJIOB (B3aUMOJEENCTBHE C KUCJIOPO/IOM,
BOJIOH, KUCI0TaMH). *O611Ke CIOCOOBI MOJIyYeHUS
MeTas/10B.*

*[loHATHE 0 KOPPO3UHU METAJLJIOB U OCHOBHBIE CIIOCOOBI
3alUThI OT KOppo3uu. CIIaBhl (CTaslb, YYTYH,
JI0paJIOMUHUY, 6POH3a), X IPUMeHeHHe B ObITY U
MPOMBIIIJIEHHOCTH. *

JleMOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJJIOB U CILJIABOB, UX
bU3UYECKUMU CBOMCTBAMH.

Mogeu KpUCTa/JIMYeCKUX PeLléTOK MeTaJ/lJI0B.
Buseomarepuasbl: KOppo3usi MeTaJLJIOB.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHE ¢ 06pa3LiaMU CMJ1aBOB METAJJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLMU MeTaslla C KUCIO0TOH OT
NPUPOABI MeTaslIa.

BbruucieHust
110 ypaBHEHUSIM XMMHUYECKHUX peaKUil.

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHHI U NPUMEHSATD 3TH MOHATHUS IPH ONMCAHUU CBONCTB
BellleCTB U UX NpeBpalleHuH .

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
COeIMHeHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb CTPOEHHE META/IJIOB, 00LI1e GU3NYECKHe U XUMUYEeCKHe CBOMCTBAa METAJIJIOB.

XapakTepHu30BaTh 0611{He CIOCOOBI 0JIyYeHHUs] MeTa/JIOB NI0C/Ie CTPYKTYPUPOBaHUSA
MaTepHaJa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUH XUMUY€ECKON
MoCy/ibl M1 060PyZ0BaHUs.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPaBOYHbIe
MartepuaJsl ([lepuoanyeckyro cucTeMy XMMHYeCcKuX ajieMeHTOB /. Y. MeHjesieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U COJIel B BOJe, 3JIEKTPOXUMHUYECKUH PsIZl HAllpsHKeHUH
MeTaJljIoB).

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCaeA0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuaJsl, pecypcsl UHTepHeTa nocJie npejBapuUTeJbHON KOHCY/IbTALMU C Iearorom

Tema 8. BaxkHel1IHe
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llesnouHble MeTasbl. [losioxxeHue B [leprognyeckoit
cUCTeMe XUMUYeCKUX 3jieMeHTOB /I. U. MeH/ies1eeBa,
cTpoeHUe aToMOB. HaxoxJeHue B mpupo/e.
dusnyeckre U XUMHUYECKHE CBOUCTBA (Ha MpUMepe

HaTpUd U KaJII/IH). OKCI/IAbI U TUAPOKCHUAbI HATPHUA U KAJIHUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COeIMHEHUH.
[[les104HO3€EMeIbHbIE META/LJIbl MarHUM U KaJIbIIUH,
cTpoeHue aToMoB. [losioxkeHue B [lepuoaudeckoi cucteMe
XUMU4YeCKUX 3/ieMeHTOB /. U. MeHzeneeBa. HaxoxaeHue B
npupo/ie. Pusndeckre U XMMHYECKHE CBOUCTBA.
BaxkHeH e coeIMHEHUS KaJablUA (OKCH/JT, THIPOKCHU/I,
coJin). *XKécTkocTb BOZbI M CIOCO6BI €€ ycTpaHeHus.*

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-METAJIJIOB B IPyIIax U
HX COeJUHEHUH C Y4ETOM CTPOEHHs UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIECTB METAJJIOB U UX
coeIMHEHUH (OKCH/IOB, THAPOKCUJIOB, COJIEH) C OTIOPOH HA CXeMY, CIIOCOGHI UX MOJIyYeHHs,
MpUMeHeHHe U 3Ha4eHHe B [IPUPO/Ie U XKU3HU YesI0BeKa.

Pacro3HaBaTh ¢ IOMOII[bI0 Ka4eCTBEHHBIX PEAKIIUHA HOHBI METAJIJIOB (MarHusi, R IIOMUHHUS, [IUHKA,
KeJsie3a, MeJIH) C UCTI0JIb30BaHKeM TabJ UMbl "XapaKTepHble peaKI[ui Ha KATHOHBI'".

[I/1aHMPOBATH U OCYIIECTBJATh Ha MPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTBI, TPOBOAUTH
HaGJII0/IeHYs], e/1aTh BBIBOABI 110 Pe3y/IbTaTaM 3KCIEPUMEHTa.

CrnesoBaTh nMpaBuiaM 6e30M1acCHON paboThI B 1a60PAaTOPHUH IPH UCIOJIb30BaHUU XUMHUYECKOH
MOCy /bl M 060py/JOBaHUS.

[Ipou3BOAUTE BBIYHUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSAM.
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Anromunuil. [lonoxenue B [lepuoaudeckoi cucteme
XUMHUYecKux ayeMeHTOB /l. . MeHzesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckue u
XUMHUUYECKHe CBOHWCTBA. AMPOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeneso. [Tonoxenue B [leproguveckoii cucteme
XMMUYecKUX 371eMeHTOoB /I. U. MeH/esieeBa, cTpoeHUe
atoMma. HaxoxxgeHue B npupose. Pusnyeckue u
XUMU4YecKre cBoicTBa. OKCUADBI, TUAPOKCHU/BI U COJTU
kene3a(ll)

u xkese3a(lll): cocras, cBOMCTBA U nosy4eHue.

JeMoOHCTpauumn

BsauMogelicTBUe HAaTpUs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpaluvMBaHue MJaMeH! HOHAMU KaJIbLIUs.
BsauMoielicTBHE OKCHA KabIUsl C BOJOM.
BuseomMartepuasibl: ropeHue XKejie3a B KUCJI0PO/JEe U XJIOpe.

JlaGopaTopHble ¥ PpaKTH4YeCcKHue paGoThl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMu aJIIOMUHUSA U €r0 CIIJIaBOB.
AmooTepHble cBOWCTBA TMPOKCH/A AIIOMUHUS.
KayecTBeHHbIe peaKliMy HAa MOHBI XkKeJle3a.

MKécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
[IpakTH4yeckye paboOThI:

Ne 10. Pemrenure akcriepMMeHTa/lbHbBIX 33/ja4 110 TEMe
«MeTasLibI».

BbruucieHust
110 ypaBHEHUSIM XMMHUYECKHUX peaKkui

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0/Ib30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapar Kypca XMMHH.

Wcnosip30BaTh NP BbINOJHEHUH YI€OHBIX 33JJaHUH U B IPOLECCE UCCIEJ0BATENIbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZePXKaHUSs, CIPaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa

Pasgen 3. MepBOHaYaNbHble XMMUYECKNE MOHATUA 06 OpraHMYeckux BewecTsax, 104

Tema 9. NepBoHayanbHble
XMMUYEeCcKne NoHATUA 06
OpraHMYecKunx sellecTsax

O6mue mpejcTaBJeHUs 06 OCOGEHHOCTSAX COCTaBa M
CTPOEHHs]  OpraHMYeCKHX  COeJMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIE MOHSATHsI 06 OPraHUYECKHUX BellecTBax
KaK O COeJUHEHHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJI, IJIMIEPHH, YKCycHas KuciaoTa). *Ux
cocTaB M XUMHUYecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemiecTB.* [loHSITHE O OGHOJIOTHYECKH
BaXKHBIX BeIeCTBax: »KUpaX, OesiKax, yrjeBoJjax — M HMX
posii B KU3HM 4YesioBeKa. *MaTepuajibHOE eIMHCTBO

O6BSACHATb NPUYUHBI MHOT006pa3us BelleCTB, WIIOCTPUPOBATh B3aUMOCBSA3b
HeOopraHu4ecKUX coeJJMHeHUH yrjepo/ia U OpraHuyeCcKUx BelleCTB 110/, pyKOBOACTBOM
y4uTend.

OGBSCHATD YCI0BUS 6€30IIaCHOT0 UCIIOJIb30BAaHUSA BEIeCTB U XUMHUYECKUX peaKIui B ObITY.

XapakTepu30BaTh POJIb XUMHUH B PAa3JIMIHBIX chepax JesTeJbHOCTH JII0Jled, OCHOBHbIE
BellleCTBa U MaTepHrasbl, IpUMeHseMble B )KU3HU COBPEMEHHOT0 YeJIoBeKa.
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OpraHMYeCKHUX U HEOPraHUYEeCKUX CoeJUHEHUI.*
[Ipupo/iHble HCTOYHUKH YTJIEBOLOPOLOB (YToJb,
HNPUPOAHBIN r'a3, HePTh), NPOAYKTHI UX epepabOoTKH, UX
POJIb B GBITY U IPOMBIIIJIEHHOCTH.

Pa3pe 4. O600mmenne matepuana mo Kypey «Heoprannaeckas Xumusi» (4 1)

Tema 10. Xumust u okpyxatomas | HoBble MaTepuasibl ¥ TEXHOJIOTHH. BelecTBa u XapaKTepu3oBaTb POJIb XMMHUH B PA3JIMYHbIX chepax AesTeJbHOCTH JIIo/el, OCHOBHbIE
cpena, lu MaTepHaJibl B IOBCEJHEBHOM )KMU3HU YesloBeKa. XUMUSA U BelllecTBa U MaTepHuaJibl, IPUMeHsIeMble B )KH3HU COBPEMEHHOI'0 YeJI0BEKa.
3n0poBbe. be3onacHoe HcnoJIb30BaHKE BelECTB . O0'bAACHATD YC/I0BUsI 6€30M1aCHOI0 KCI0JIb30BaHUs BEIeCTB U XUMUYECKUX PeaKLUi B ObITY
Y XUMHAYeCKHUX peakL Ui B ObITY. AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIMIO O BJAUSHUU HIPOMBILIJIEHHOCTH,
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHYECKOe CeJIbCKOT0 X035MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY>Kalollel cpesibl.
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO YMeTb 0Ka3bIBaTh NEPBYIO IOMOLLb IPY XUMUYECKHX 0KOraX U OTPaBJIEHHUSX.
JlonycTUMas KoHLeHTpanus Bemects — [1/K). [IpuHUMATh y4acTHe B 06CYKAEHUU TPOOGIEM XUMUYECKON U 9KOJIOTMYECKOM HAalpaBJIeHHOCTH,
Posib XMMUM B pellieHUH 3K0JIOTUYECKUX IPO6IeM BbICKa3bIBaTh COGCTBEHHYO NO3UIIUIO 10 Tpo6JieMe U IpeAiaraTb BO3MOXKHbIE Iy TH eé
peleHuUsiC ONOPOH Ha MHGOPMAIMIO U3 Y4eOHUKA U CIIPaBOYHbIe MaTepHaJlbl, pecypChl
0O60611eHHe MaTepHaJia 1o 06o061eHNe U cCUCTeMaTHU3al M 110 Kypcy HuTepHeTa
Kypcy «Heopranuueckas «Heopranuyeckast Xumus»
XUMUS», 34

[Ipn paspaboTke pab6oyeld HporpaMMbl B TEeMAaTHYECKOM IJIAHUPOBAaHWUU JOJDKHBI OBITH Y4YTEHbl BO3MOXKHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LUPPOBBHIX)
06pa3oBaTeJIbHBIX PECYPCOB, ABJIAIOLIUXCS YIe6HO-MeTOANYEeCKUMU MaTepraJaMu (MyJIbTUMeJUHHbIE NPOrPaMMBl, 3J1eKTPOHHbIE YUeOHUKH U 3aJJla4HUKY, 3JIEKTPOHHBIE
6U6JIMOTEKH, BUPTYaJIbHble J1a60paTOPHUU, UT'POBbIE MIPOrPaMMbl, KOJIJIEKIMH IUPPOBBIX 06pa30BaTebHbIX PECYPCOB), UCNIOIb3YEMBIMH [JJI1 00Y4e HUSI U BOCIUTAHUS
pas/IMYHBIX TPYIII 10JIb30BaTe e, Ipe/iCTaBJeHHbIMU B 3JIEKTPOHHOM (IIM$POBOM) BU/IEe U peaTU3yOIMMU JUaKTHUYeckue Bo3MoxXHOCTH UKT, comepkaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/AATEJIbCTBY 06 06pa30BaHUH.
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