[Ipunoxenne 1 AOOII-OIT OO0

MyHHuIUnajJbHOe aBTOHOMHOE 0011e00pa3oBaTeibHOEe YUpeKIeHne
cpeaHsisi 001eodOpazoBaTebHas mkoJa Ne 1

OBCYXJIEHO
TMEIarornuecKiM COBETOM
[Ipotokon Ne 9

or 18.06.2026

[IpuHATO C y4eTOM MOTUBHUPOBAHHOTO MHEHUS
Coseta ponuteneit MAOY COII Ne 1
[IpoTokon Ne 4 ot 22.06.2026 .

[IpuHATO C y4eTOM MOTUBUPOBAHHOT'O MHEHHS
Cogera oOyuaromuxcs MAOY COII Ne 1
[IpoTokon Ne 4 ot 22.06.2026 .

PABOYAS [TPOI'PAMMA
OCHOBHOI'O OBHIEI'O OBPASOBAHUIA I OBYYAIOIIMXCA
C 3AJJEPXKKOM TICUXUYECKOI'O PABBUTHU S

XUMMUA



OI'JIABJIEHUE

[TOACHUTEJIBHASM BATIMCKA ...t 3
COLEP)KAHUE YUYEBHOI'O [TIPEAMETA «XUMMSA» ....oocvviiiiiiiiiiiicic, 7
COHEPKAHUE OBYUEHUSA B 8 KITACCE........ccoiiiiiieee e 7
COAEPKAHUE OBYUEHUS B 9 KITACCE........ccooiiiiiiiiiiiicieeen 10
IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHUA ................ 15
JIMHHOCTHBIE PE3VJIBTATDBI: ..ot 15
METAIIPEJMETHBIE PE3YJIBTATDBI .....ccoiiiiiiiiiee e 17
[PEAMETHDIE PE3VYJIBTATDL ... 18
TEMATUYECKOE IINTAHUPOBAHUE .........oooiiiiiiiii 26



[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMma mo XuMuU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOrOo
pa3zutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHus MOATOTOBIEHA Ha
ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApPTa OCHOBHOTO
obmero o6pazoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 . Ne 287)
(mamee — ®I'OC O0O0), DenepanbHON aAaNTHPOBAHHON 00pa30BaTENBHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHus JJ1s1 00yUaIOIINXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTAMU
3mopoBbsi  ([Ipuka3z Munmnpocsemnienusi Poccun ot 24 HosiOpst 2022 1. Ne 1025),
denepanbHO paboyeilt MpOrpaMMbl OCHOBHOTO OOIIETO OO0pa3oBaHUS IO YYEOHOMY
npeamery  «Xumus», DenepasbHOM  NPOrpaMMbl  BOCHUTAHMS, C  YYETOM
pacnpelieJIeHHbIX MO KjaccaM IpOBEPSIEMBbIX TPeOOBaHUM K pe3yabraraM OCBOEHUS
®denepanbHON aTanTUPOBAHHONW 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOIO OOMIEro
oOpa3oBaHUs JUIsI OOy4aroOIIUXCsS € 3aJ€P’KKOM NCUXUYECKOTO Pa3BUTHSA U SJIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCATIbLHOM Konudukarope rmo xumuu, Konnenimuu
MpenojaBaHus yuyeOHoro mpenMera «Xumus» B 00pa3oBareibHbIX opranuzanusax P,
peanu3yrolux OCHOBHBIE 00I11e00pa30BaTe/ibHbIE MPOTPaMMBbI.

[TporpamMMa o xumMuu pazpaOoTaHa C LEJIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabodell MporpaMMebl 110 y4eOHOMY ITPEIMETY.

VYuebuwiit  mpeaMer  «XuMHUS» ~ BXOJAUT B MOPEIAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE NpPEAMETHY. B cHcTeMe ecTeCTBEHHOHAYyYHOTO OOpa3OBaHMs
XUMUS KaK y4eOHbIM MpeIMeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IPHUPOJIBHI,
(GOpMHPOBAHUM HAy4YHOW KApTUHBI MHUPA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YeJoBeKa W OKpY)Karolled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

YcenemHocTh U3y4eHHs XHUMHMM CBSI3aHA C OBJIAJIEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TmpaBuwil  Oe30macHOM pabOTbl MpPU  BHINOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTMMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM nMaeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OMTOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pAacTy OOyYarOUIUXCs U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca MPEICTABICHBl OCHOBOIOJIATalOINEe XUMAYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIONIME HM3YYEHUE COCTaBa MU CTPOEHUS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCIJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTEN yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XWMHH COCTABJISIET ATOMHO-
MoJieKysipHoe yuenue, llepmommueckuii 3axkon .M. MengeneeBa ¢ KpaTkumu
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CBEICHUSIMA O CTPOEHUMM aToMa, BHUIAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yueHnu Kypca 3HauMTENbHASI POJIb OTBOJAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MIPOBEICHUIO TIPAKTUYCCKUX M JIAOOPATOPHBIX PAaOOT, OIMKUCAHUIO PE3yJIbTaTOB
YYCHHUYECKOTO JKCIEPUMEHTa, COOJIOIEHUIO HOPM W TIpaBWi Oe30IMacHOi paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanmsi JaHHON MPOTPAMMEI B IpoOIecce 00YICHUS MO3BOIUT 00YyJArOIITIMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMY U TIOHATH POJIb U 3HAYEHNE XUMUU
Cpeau APYyrux HayK O MPUPOJE.

N3yyenune xumuu crnocoOCTByeT (OPMHPOBAHUIO Yy OOYYAIOIIMXCA HAYyYHOTO
MHUPOBO33PEHUS, OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHS] HAyYHBIX
3HAHUW, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBA3SIX C npeaMeTamu « OKpyKaroluid MUAp»,
«Dusuka», «buonorus», «l'eorpadus», «Marematuka» U QOpMUPYET KOMIIETEHIIHH,
HEOOXOIMMBIE JIJIs1 TPOIOKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyeHnne XUMHM CHOCOOCTBYET pa3Buthio y oOywaromumxca ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIMOHATBLHON  TIPaMOTHOCTHU, yMEHUS
BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUUMOCTh TpeAMETa ISl Pa3BUTHS >KU3HEHHOW KOMITETCHIIMU
oOyuaromuxcsi ¢ 3I[IP 3akmrodyaercss B yCBOGHHHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJAMMBIX JJI MOBCEJHEBHON >KM3HU;, HABBIKOB 370POBOTO M O€30MACHOrO st
YeJIOBeKa M OKPY’KaIoIIel ero cpelbl oopasza *Ku3HH; (GOPMUPOBAHUHM SKOJOTUUECKON
KYJIBTYDBI.

[Iporpamma oTpaxkaeT cojepkaHue O0O0ydeHHUs MpeaMery «XUMHUs» C y4eToM
0co0bIX 00pa3oBareNbHbIX MoTpedbHocTel obyyatonuxcs ¢ 3[1P. OBnanenue yueOHbIM
MpPEAMETOM «XUMHUS» TPEJICTABISACT OMPEICICHHYIO TPYAHOCTh JJIsi 00Y4YalOIUXCs C
3I1P. D710 cBs3aHO C OCOOEHHOCTSAMH MBICIIUTEIHLHON ESITEIHbHOCTH, IEPUOANUECCKUMHU
KOJIeOAHUSIMU BHUMAaHUSI, MaJIbiIM 00BEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIIEro 3amnaca
3HAHUW, TOHUXEHHBIM IO3HABATEIbLHBIM HHTEPECOM U HU3BKHM YPOBHEM PEYEBOTO
pa3BUTHSI.

Jns mpeononeHus TPYAHOCTEM B M3YYEHUM YYEOHOTO mpeameTa «XUMUsH
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa ydyeOHOro MaTepuaia K Mo3HaBaTeJIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu oOydYaroluxcs, Y4ET UX OCOOCHHOCTEH pa3BUTHSL:
WCIIOJB30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIIPEIMETHBIX CBS3EH,
MTOCTENIEHHOE YCI0)KHEHUE U3Yy4aeMOoro MaTepuana.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBIATh B3aUMOJCHCTBUE Ha
MIOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NeATeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTAECIBHBIX YPOKOB Ha PEILICHUE 33]]a4 B CBS3U CO
CIIO)KHOCTBIO aHanu3a Tekcra oOyuarommmucs ¢ 3IIP. Opranuyeckoe eIWHCTBO
MPAKTUYECKOM M MBICIUTEIBHOU JCATEIbHOCTH OOYyYalolMXcsl Ha ypoKax XUMHUH
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMUYECKUX 3HAHUU U
yMeHuii. Ocoboe BHUMaHUE TIPU U3YUYCHUH XUMHH YACISIETCS MU3YYEHUIO «CKBO3HBIX)
MOHATUMN ¥ (POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.
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[enu u 3a1aun U3y4yeHUs y4eOHOTO IpeaMeTa « X UMHUsD»

OO0mme 1enu wW3y4YeHUs Y4eOHOro TmpeaMeTa «XUMHUS» TPEICTaBICHBI B
denepanpbHOM  paboueld mporpamMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJIM3UPOBAHbl C YYE€TOM HOBBIX MNPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIETro
00pa3oBaHus, HANMPaBICHHOCTH OOYYEHHUsS Ha Pa3BUTHE M CaMOPa3BUTUE JIMYHOCTH,
dbopmupoBaHne €€ WHTEIIEKTa W 0o0medl KyabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
MIPOIOJIKATH CBOE 00pa30BaHUE CAMOCTOSATEIIBHO B HACTOSIIIEE BPEMSI SIBIISIETCS] OHOM U3
BaXHEHUIINX QPYHKIUH YU4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTeNbHYIO porpamMmy,
JTOMHUHUPYIOIIEE 3HAUYCHUE MTPUOOPETAIOT TaKUE 11eJ1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIICHHUM, CIOCOOHOM aanTUpOBaThCs
K OBICTPO MEHSIOUIUMCS YCIIOBUSIM KU3HH;

HaIlPaBJICHHOCTh OOYYE€HHUS] Ha CHUCTEMarM4eckoe NPHUOOIIECHHE YYalluxcs K
CaMOCTOSITEJIbHOW MMO3HABATEILHOMN JIEITEIIbHOCTH, HAYUYHBIM U MPAKTUYECKUM METOJaM
Mo3HaHus, GOPMUPYIONTUM MOTHUBAIIMIO U PA3BUTHUE CIIOCOOHOCTEHN K XUMUU;

o0OecrnieueHue yClIoBUi, CITIOCOOCTBYIOIIUX TPUOOPETEHHUIO O0YUaOIITUMHUCS OMBITA
pa3HOOOpa3HOW JIESATEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUs, KIIIOUEBBIX HABBIKOB
(KITF0OYEBBIX KOMIETEHIIUM ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB
NEATEIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSTH U OIIEHUBATH SIBJICHUSI OKPYKAIOLIEro MUpPa Ha
OCHOBaHHMH 3HAHHUU U OIbITA, IOTYYECHHBIX TPU U3YUYEHUN XUMUU;

dbopMupoBaHue y O0OyYAIOMIMXCS TYMAHUCTHUYECKUX OTHOILICHUMN, MOHUMAaHUS
[IEHHOCTH XWUMUYECKUX 3HAaHUWA I BBIPAOOTKH SKOJIOTUYECKHU 11e7eco000pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JIEATEIHHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY>Karollel MPUPOAHOMN CPENBI;

pa3BUTHE MOTHBAallMKM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUSI OOIIIEYETOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMTPABIEHHOCTH JAJIbHEHIIIET0 00yYeHUSI.

Kypc HanpaBiieH Ha peleHue ClIeay X 3a1a4, 00eCIneunBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUNA O
BEIIIECTBAX, X MPEBPALICHUSIX U IPAKTUYECKOM MPUMEHEHNH; OBJIAICHUE TOHATUIUHBIM
anmnaparoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKHX MPEBPAIICHUN HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHHM >KMBOW W HEXWUBOW MPHUPOIbI;
yryOsieHue peACTaBIeHU 0 MaTepuaJIbHOM €UHCTBE MUDPA;

OBJIQJICHUE OCHOBAMHU XHMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCThIO aHATU3UPOBAThH
U OOBEKTHBHO OILICHUBATh >KW3HEHHBIE CUTYyalldU, CBS3aHHBIE C XMUMMHEH, HaBBIKAMH
0e30MacHOro OoOpalleHus ¢ BEIIECTBaMH, HCIOJIb3yEeMbIMHU B IOBCEIHEBHOM KU3HU;



YMEHUEM aHaIM3UPOBAThH U MNIAHUPOBATH IKOJIOTMUECKU 0€30MacHOE MOBEACHHUE B LIEIISAX
COXpaHEHHUSI 37I0POBbs U OKPYKAIOIIEN CPEIbL;

dbopMHupOBaHUE YMEHUN yCTaHABIMBATH CBS3U MEXIy pealbHO HAOIIOMaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TIPOILIECCAMU, TTPOUCXOAIIMMU B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TAKXKE 3aBUCUMOCTh IPUMEHEHHUSI BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE OMbITA UCIOIB30BAHUS PA3TUYHBIX METOIOB U3YUCHHS BEIIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TPU TMPOBEICHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYIOBaHUSA U TPUOOPOB;

dbopMUpoBaHUE TPEACTABICHUNH O 3HAYCHUM XHWMHUUYECKOM HAyKU U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOPA U aJaNTAMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJILHBIX YCJIOBUN JJISI YCBOEHHUSI MPOrPAMMHOTO MaTepuaiga OO0ydarolUMUCS C
3I1P. bonplioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpY ydeOHOro marepuayia B
COOTBETCTBHUM C MPUHIIUIIOM JOCTYMHOCTH MPU COXPAHEHUH OOIIEro 6a30BOro ypOBHSI.
OH 10KEH M0 COAEPKaHUI0 U 00beMY OBITh aJalI TUPOBAHHBIM /1711 oOy4Jaromuxcs ¢ 311P
B COOTBETCTBUH C UX 0COOBIMU 00pa3z0BaTeNbHBIMU NOTpEeOHOCTIMU. ClieyeT 00IeryuTh
oBjajZcHue wmatepuasioMm ooOyuarommmucis ¢ 3IIP mocpenctBom ero aeTasbHOTO
OOBSCHEHHUSI C CHUCTEMaTHYECKUM IMOBTOPOM, MHOTOKPAaTHONM TPEHUPOBKOW B
MIPUMEHEHUU 3HAHUW C HMCIOJb30BAHUEM IPUEMOB AJITOPUTMHU3ALMU U BU3YaJbHBIX
orop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHraa.

Bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepuaiia MMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, MU3yYAaeMbIX B JJAHHOM KypcC€, C TaKUMU
yueOHbIMU TpenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT K€ YYEOHBIM Marepual C pa3HbIX TOYEK 3pEHus,
MEKIPEIMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIyUIIEMY OCMBICICHUIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy MOATrOTOBKE K ypOKaM yUHTENb JOJDKEH MPEeIycCMOTPETh (GOPMUPOBAHUE Y
oOyyJaroumxcsi yMEHU aHaIU3UpPOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAHUPOBATh TMPEACTOSAIIYI0 paldoTy, OCYIIECTBISATH CaMOKOHTPOJib. Heobxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKa3bIBAHUM
obyuatrommxcs ¢ 311P.

B cBsizu ¢ 0COOCHHOCTAMH TOBEICHHSI M JESITENbHOCTH, oOydaronuxcst ¢ 3I[1P
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUKA  KOHTPOJIb
COOJI0/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATeabHOCTH oOy4dawomuxcs ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00eCIeYnBAIONIHE OCMBICJIEHHOE
O0CBOEHHE COIePKAHUM 00pa3oBaHus MO MpeaAMeTy « XUMUsD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax Xumuu
ompenenseTcss uX ocoObIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [loMHUMO MIMPOKO
ucnois3yemMbix B @OIT OO0 olmux s BceX 00Yy4YaroluXxcsi BUAOB JEATEIBHOCTH
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CleyeT YCWIUTh BUABl ACSATENbHOCTH, cHElU(UYHBIE [UIsi JAHHOM KaTeropuu
oOyJaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COACpKaHMs 00pa30BaHUs
M0 MPEAMETY: YCWICHHE MPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEAOBaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLINX pPa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTh) B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JIOMOJHHUTEIbHON BHU3YaJbHOM OMOpPHI (ILJIaHBI,
o0pasIipl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabmuiibl). [yig pa3sutus y obyyatomnmxcs ¢ 3[1P
yMEHUSL JIeNlaTh BBIBOJIbI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yAEIUTh OOYYEHHIO CTPYKTYPHUPOBAHHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBlICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJIs KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHas TemaThdeckass U TepMHHOJOTHYECKas Jiekcuka cootBeTcTByeT DOII
000.

Jns oOyuaromuxcss ¢ 3P cymiecTBEHHBIMHM SIBISIIOTCA TPUEMBI PabOTHI €
JEKCHUYECKUM MaTepuajgoM 1Mo mnpeaMmery. IlpoBonutcs crnenuanbHas paboTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaemMble TEpMUHBI BBOISATCS Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yalbHas
MOJJIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJISl aKTyalln3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus»» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanbHbIM TOCYIApPCTBEHHBIM  00pa3oBaTeNIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O1Iero oOpa3zoBaHUsl y4eOHBIM IpeaMeT «XUMHs» BXOIUT B
npeaIMeTHy10 o6sacte «EcTecTBEHHOHAyuUHBIE MPEIMEThDY U SIBISIETCA 00A3aTEIbHBIM
JUTSl U3yYEHHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — 1Mo 2 4 B
HEJE0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4yeOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHoit
OCHOBHOM 00pa30BaTeNbHONU MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
oOpa3oBaTeIbHONM MporpaMMe OCHOBHOTO o0O0IIero oOpa3oBaHusi OOyYarolmMXCS C
3aJ€PKKOU MICUXUUECKOTO PA3BUTHA.

COHEPXAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

COJEP)XAHUE OBYUEHNMA B 8 KITACCE

[lepBoHaUabHBIC XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumuum B KWM3HU YeloBeka.* Terna U BellecTra.
du3nvecKue CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEIIEeCTB. *XUMHUSI B CUCTEME
Hayk.™ Huctele BemecTBa u cmecu. Criocoosl pazaeneHus cmecei. [Ipapuna 6e30macHoro
oOpailleHusi ¢ BelecTBaMU M J1abopaTOpHBIM oOopynoBanueM. *[loHsTtre o meromax
MMO3HAHUSA B XUMUH.™



ATOMBI U MOJEKYJbl. XUMUUYECKHE AJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
sneMeHToB. OTHOCUTENbHAA aTOMHasi Macca. [IpocTeie u cioxHbIe BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckasi ¢popmyina. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MTOCTOSIHCTBA COCTaBa BellecTB.™ OTHOCUTENbHASI MOJIEKYJISIpHAst Macca. MaccoBas 1oJis
XUMHUYECKOTO 3JIEMEHTA B COSAMHECHUU.

Ou3nyecKne W XUMHUYECKUE sBJIEHUA. XuMmuueckas peakuud. [IpusHaku
XUMUYECKUX pEaKIUH. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeIUHEHUs, pPa3JI0KEHUs,
3aMeleHus, 0OMeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUiIaMU
paboTHl B JIAOOpaTOpUH M MpUEMAMH OOpallleHHs C J1a0OpPaTOPHBIM 00OPYAOBAHHUEM;
U3y4YeHUE U ONucaHhe (PU3NYECKUMX CBOMCTB 0O0pa3lloB HEOPIaHUYECKUX BEILECTB;
HaOmoieHne pu3nyecKux (IJIaBI€HUE BOCKA, TAsSHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHUH, HAONIOJACHHE W OMNHMCAHUE
MPU3HAKOB MPOTEKAHMS XUMHUYECKHUX pEakIui (pas3siokeHHEe caxapa, B3aUMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, paznoxeHue ruapokcuaa meau (1) npu narpeBanum,
B3auUMOJIeicTBUE kene3a ¢ pacTBopoM cosid Menu (I1));u3yuenue crocoOoB pazaeneHus
cmeceid (C TOMOIIBIO MAarHura, (QUIBTPOBAaHWE, BBIIApUBAHUE, TUCTUIUIAINS,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHOM COJIM; HAOJIIOJICHUE U ONHCAHUE
pe3yJbTaTOB TMPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHMsI MAacChl;
CO3J1aHUE MOJIETIEN MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BakHeiime mpeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kucimopom — 3jeMEeHT M mpocToe
BelecTBo. Haxoxaenue kucnoposa B mpupoae, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi NpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJyYeHHs] KUCIOpOoia B
nabopaTopur *u npoMebluieHHOCTH. ™ [IpuMenenne kucnopona. [lonstue o0 oxcuaax.
KpyroBoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIOpoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMK. TOIUIMBO: Yroiib U METaH. 3arps3HEHUE BO3yXa, yCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pyleHrue 030HOBOTO CI0s.™

Bonopoa — anemMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogoposa B IPUPOJE,
¢u3nyeckrue U XMMHUYECKHUE CBOMCTBA (Ha MpUMepe B3aUMOJIEHCTBUS C HEMETaNIaMU U
OKCHJIAMU METaJUIOB), IPUMEHEHHUE, *crocoObl momyuyeHus.™ IloHsTHE O KUCIOTax u
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipaas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuetsl o xummudeckoit opmysie. PacueTs MaccoBO 101 XUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOTO O0ObeMa
ra3oB. Pacuérel 1o XUMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoiicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBopuTelib.* PacTBopsbl. *[1oHsATHE O HACHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BEIIECTB B Boje.* PacueT maccoBoil onu BeliecTBa B
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pacTBope (IIPOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BELIECTBA B PacTBOpE.
*XUMHUYECKUE CBOWMCTBA BOABI (Pa3ioKeHUE, peaKIUd C HATPUEM, OKCHUIOM KaJblus,
okcusioM cepol (IV) peakuum ¢ MetaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitre 06 ocHoBaHusX. Posib pacTBOpPOB B pUpo/ie U B KU3HU uesoBeka. KpyroBopot
BOJIbI B IIpUpo/ie.™ 3arpsa3HeHne NpupoaHbIX BoJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HEOpPraHUYeCKUX coeAuHeHud. OKCuapl: cocTaB, kiaaccudukaius (KUCIOTHEBIE,
OCHOBHBIE, *aM]oTepHbIe, HecoJieoOpa3ytolue - Ha npuMmepe okcunaa yriaepona (I) u
okcuna azora (ll)), Homenkmnarypa.* *[lonyuyeHne* U XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, Ieinodamu). OcHoBanus. Krnaccudukarms
OCHOBaHWW: IWIEIOYM W HEPACTBOPHUMBIE OCHOBaHUSA. HoOMeHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMHU OKCHJAMU, OCHOBAHUSIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctn MetawioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*crocoObl MOTYYEHHUs ™, B3aUMO/JICUCTBUE COJICH C METa/NIaMH, KUCIOTaMU, IIEJI0YaMH U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XUMHYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, Pa3JI0KEHUE MPU
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJIaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCIIEPUMEHT: KQUECTBEHHOE OIMPEAECIECHUE COAEPKAHUS KUCIOpOaa
B BO3/IyX€; MOJyYCHHE U U3yYCHHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS U MPEKpallleHus TopeHus (Toxapa);
O3HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYUYECHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3loB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW pPacTBOPEHHUs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aMMO/ICHCTBUE BOBI C METAJJIaMU (HATPUEM U KaJlblKeM) (BO3MOXKHO MCTIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPAaCTBOPOB KHUCIOT MW IIEJIOYEH C MOMOIIbIO
WHJUKATOPOB; UCCJIEIOBaHNE 00Pa3I[0OB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
HaOIIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
u3yuyeHue B3aumojaeictBusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyUYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJIHOTO METaJlJla IPYTUM U3 pACTBOPA COJIU; PEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHenme KiIacchl HEOPraHUYECKUX COETUHEHUIN.

ITepuonnueckuint 3akoH u [lepuoguueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MengeneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIEC PEAKLINH.

[lepBble MOMBITKM KJIACCU(PUKALMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpynmax
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CXOJHBIX 3JIEMEHTOB (LLEIOYHbIE U IIET0YHO3EMEIbHbBIE METAILIIbL, TAJIOT€Hbl, UHEPTHBIE
rassl). *21eMeHThl, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCHUJIBI U THIAPOKCHUIBL.*

[lepnognuecknit 3akoH. Ilepmoamueckass cucTEMa XMMHUYECKHX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONIEpUOAHAS ™ dbopMbI
Ilepnommueckor cucteMbl xumuuyeckux sieMmeHToB JI. WM. Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKAA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYMIIBI
AJIIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.™ DnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0UEK aTOMOB MeEpBbIX 20 XUMHYecKuX 37eMeHTOB llepuoanueckoil
cucrtemol JI. I. MeHnneneeBa. XapakTepuCTUKa XHMHMYECKOTO JJIEMEHTA IO €ro
nosioxeHuto B [lepuonnueckou cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JEMEHTOB MaJbIX MEPUOOB U TJIABHBIX
HOArpYyNN, B 3aBUCUMOCTH OT AaTOMHOro (IOpPSJKOBOrO) HoOMepa 3HauyeHHE
Ilepnogmueckoro 3axkoHa u llepmoanveckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MenneneeB — y4€HbI U rpakAaHUH. ™

Xumuueckass cBs3b. KoBaslieHTHass (moyisipHas W HEMNOJIsIpHAsi)  CBSA3b.
*DNeKTpOOTPULIATENBHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB.™ VOHHAas CBSI3b.

Crenenp oxuciieHus. OKHCIATEIBHO-BOCCTAHOBUTENBHBIE peakunu. [Iporeccsl
OKHCIICHHSI U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XHUMHYECKUI SKCHEPUMEHT: HU3yYeHUuEe O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJEUCTBHAE I'MAPOKCUIA I[IUHKA C PaCTBOPAMM KHUCJIOT U IIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTHOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu pas3ioKeHUs, COSTUHEHMS).

MexnpenMeTHbIe CBA3U

Peanuzanusi MeXNpeaIMETHBIX CBsi3ed MpU M3YYEHHWH XMMHUM B & Kiacce
OCYIIECTBIISIETCS Yepe3 UCITOIb30BAaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MIOHATHH, TaK
W TIOHATHN, SIBISIFONIUXCS CHUCTEMHBIMHU JUISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaIW3, CHUHTE3, KilacCU(pUKAIMsA, TEePUOAUIHOCTh, HAOMIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIh, SIBJICHHE.

dusnka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUECKHH 3apsili, BEHIECTBO, TeEN0, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, ra3, (PU3WYecKue BEIWYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

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

COILEPKXAHUE OBYYEHUA B 9 KIIACCE

BemiecTtBo n XuMuyeckas peakuus
[Tepuognueckuii 3akoH. llepromuyeckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
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. . MenneneeBa. CTpoeHHE aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaJIWs, KAIbLHS U UX COCAUHEHHUN B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepnomnyeckoil cUCTeME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHABl XHUMHYECKOW CBsI3U. THNBI KPUCTAUIMYECKHUX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMUYECKOU CBSZU.*

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEMIECTB (MEXIyHAPOAHAS U
TpUBHAJbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM KilaccaM
HEOPTraHUYECKUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (10 YHUCITY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, *TN0 O0OpaTUMOCTH, MO Y4YaCTHUIO
KaTanausatopa).* OK30- U JHIOTEPMUYECKHE peakiuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMMHUYecKoW peakuuu. I[loHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOre€HHBIX W TeTEepPOre€HHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJO0KEHUE XUMHUYECKOTO
paBHOBECHS. ™

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuu. COCTaBIEHUE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEaKLUH C UCTIONb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPOJIMTUYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
DJEKTPOIUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. lloHsTHE O creneHu
auccouranyu.™ CUIbHbIE U Cl1a0ble SJIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y clioBUs MPOTEKAHUS PEAKUUA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHMS pEAKLINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIe B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HA KATHOHBI U AHUOHBI:
XJopua-, OpoMun-, uoauA-, cyibdar-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHU s, KaJbLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Menu (2+), MHKa, MPUCYTCTBYIOIINE B BOJHBIX pACTBOPAXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMH KPUCTAIUITMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMHA KUCIIOT, IIEI0YEH 1
cojieii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TPOTEKAHMS pPEaKIMid HOHHOTrO oOMeHa (0Opa3oBaHHUE
OCaJIKa, BBIICJICHHUE raza, 00pa30BaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  PasyIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
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pCaKHI/Iﬁ Ha MOHBI; PCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMmeramibsl 1 X coequHEHUs

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHne u Gu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMEpE XJI0pa (B3aMOIEICTBUE C METAJIIAMH,
HEMEeTa/UTaMH — BOJOPOJIOM M KHUCJIOopoaoM, *menodamu’™). XmopoBogopoa. ComsHas
KHUCIIOTa, XUMUYECKHE CBOMCTBa, *moiyudeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPOJa HA OpPraHU3M uesioBeka.™ BaxkHelime XJIopuabl U UX HaXOXKJEHUE B
pUpoe.

Oo6mast xapakrepuctuka 53jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u (pu3MuUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEPHI.
AnnoTponHble MOAM(HUKAUMK KHCIOpOoAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbI
(B3amMopeiicTBHEe *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJlIaMH,
*KOHLIECHTPUPOBAHHBIMU A30THOW U CEepHOM Kuciaoramu).* CepoBOAOPOM: CTPOECHHE,
(¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcunpl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (u3Hn4ecKue
U XUMHUYEeCKHMe cBoMcTBa (0o0mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KaueCTBEHHAas peakiys Ha cyib(aT-uoH. CepHucTas KUCI0Ta. *XMMUYECKHE PEaKLIUH,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxoxneHue cepsl 1 €€ coelMHEHM B ipupoe. [I[puMeHenne cepbl U €€ COEAMHEHUN B
ObITYy M B MPOMBILUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKpYy)Karolled Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OO61mmast xapakTepucTuka 3J1eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTEIICHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHME U XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METAJUIaMUd M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMuUak: (u3MYecKHue M XUMHUYECKHE CBOMCTBA
(OKHCIIEeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHHe™ U MpUMEHEHUE.
Conm aMMOHUS: COCTaB, (U3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICMCTBUE CO IMIEJIoYaMHu), NpuMeHeHue. KayecTBeHHas peakluss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKHe U XMMHYECKHEe CBOicTBa (oOmue u
cnenupuueckne), *nomydenue.®* Hwutparbl (paznoxeHue). A30THUCTasi KHCIOTA.
Hcnonb30oBaHne HUTPATOB MU COJICH aMMOHHS B KayeCTBE MHUHEPAJIbHBIX yI0OpEHHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIIOTHbBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu docdopa,* Guznueckrue U XUMUIECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETaJJIJaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Oxcupn docdopa (V), oprodochopHas KuciOTa:
¢du3nueckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTme O MHHEpaIbHBIX
ynoOpenusix: HuTpathl U docdarsl. [loHaTHE 0O KOMIIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTtka 31eMeHToB [VA-rpynmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
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KpeMHHUs. BalneHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIECHHS aTOMOB YIJIepojaa H
KpeMHHus. PacipocTpanenue yriieposia B IpUpoJIe, XapaKTEPHbIE CTENEHN OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, anmasz), ¢GuzMUECKUe u
XUMHUYECKUE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOJIEHCTBHE C METAJUIAMH, HEMETAJNIAMH,
*KOHIICHTPUPOBAHHBIMK a30THOM M CEepHOM KHCIoTamM)*. AncopOrus. KpyroBopor
yraepoaa B mpupoze. Okcuabl yriepona, ux (U3NYECKue U XUMHUYECKHUE CBOMCTBA,
MOJlyueHHWE U MPUMEHEHHEe, IEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
npo0Osemsl, cBs3aHHbIe ¢ OKcusoM yriepona(lV); runoresa riao0ambHOTO MOTEIICHUS
KJIMMata; MapHUKOBBIA >Pdekt.* VYronpHas kucioTa u €€ coid, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SIICTBE.

OO6mue mpenctaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KUCIOThI. *MX
COCTaB U XuMHU4eckoe ctpoeHue. Kinaccudukanus oprannyeckux Bemects.™ [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, YIiIeBOJax — M UX POJIA B KU3HU
yesioBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHMI. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (HAa THpUMeEpe
B3aUMOJICHCTBUS C METaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHueBOM kucinore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, NOJyUYEHUE U
IPUMEHEHUE B OBITY, IPOMBILIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOM, CTPOUTENILHOM
u Jp.). Baxuelime crpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MmacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCIEPUMEHT: M3yuyeHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U
HaONIOZIEeHUE MPU3HAKOB HX TNPOTEKAHUsS; OIMBITHI, OTpaXaroume Q(U3NYECKue u
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHME C o0Opa3llaMu  XJOpUJIOB  (TajJOTeHUIOB);
O3HAaKOMJIEHHE C 0o0pa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HaAOIIOJIEHUE Mpoliecca OOyIVIMBAaHMUS caxapa IMoJl JACHCTBUEM
KOHLICHTPUPOBAHHON CEPHOM KHUCIIOThI, U3YYEHNE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHON peakluy Ha Cyib(aT-uoH U HaOIoAeHIEe
MpU3HaKa e€ MPOTEeKaHus;, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pocdopa
U UX COEAMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX ynoOpeHuii; molydeHrne aMMruaka U U3y4eHre ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHS U QocdaT-uoH U HM3ydeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICVCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHWE C MPOIECCOM aJCOpOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO Ta3a U M3y4YeHHE ero CBOWCTB; MPOBEJECHUE Kaue€CTBEHHBIX PEaKIui Ha
KapOOHAT- ¥ CHWJIMKAT-WUOHBI U U3yYEHUE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
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NPOAYKIMENW CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHellre HeMeTaAJUIBI U UX COSTUHEHUS)).

MeTtanisl 1 X COETUHECHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAaHUH MX
nonoxxenus B [lepuonnueckon cucreMe xumuueckux aneMeHToB J[. M. Menneneesa u
ctpoeHus atromoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b U METaJUIMYECKast
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKUN pAN  HANPSKECHUHM METalJIoB.
dusnyueckue U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O061Me cnocoObl nojaydenus MetamioB. [loHsitue o kKoppo3uu
METaJIJIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT Koppo3uu. CmiaBwl (CTallb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH . *

[[lenouynble meTauibl: MoJokeHUE B llepuogumyeckold cHUCTEME XHMHYECKHX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxnenune B npupoze. Pusndeckue
1 XMMUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIIbI M TUAPOKCHUIBI HATPUS
1 Kanus. [IpuMeHeHue 1mel0YHbIX METAJUIOB U UX COCMHEHUH.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucTeMe XuMu4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE NX aTOMOB; HAXOKJICHUE
B npupone. Prusnyeckue U XMMHUYECKAE CBOWCTBA MAarHus M KaJiblLUsA. BakHeimmne
COCIMHEHUS Kaiblusa (OKCHI, TUAPOKCHUI, cojik). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AsroMuHHIA: TosokeHue B Ilepuogmyeckoid CHUCTEME XMMHUYECKUX 3JIEMEHTOB
JI. 1. MeHnneneeBa; CTpOECHHE aToma; HaxoXAeHue B mpupoae. Duznveckue Hu
XUMUYECKHUE CBOWMCTBA alIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ilepruoamyeckod CHUCTEME XHUMHUYECKUX DSIJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aToMa; HaXOXKIEHHE B mnpupone. dPusznueckue u
XUMUYECKHE CBOMCTBA JKelie3a (B3aMMOJACHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupapl, tunpokcuasl u comm sxenesa(ll) wu xenmesza(Ill): cocraB, cBoiicTBa u
*nonayuyeHue.*

XUMUYECKUI KCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(U3MYEeCKUMU CBOMCTBAMHM; M3YUYEHUE PE3YyJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus ¢ BOJOM (BO3MOYXHO MCIOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOM BOJBI, Mpollecca TOPEHUs XKejle3a B KUCIOpPOoAE (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) u xenesa(lll), meau(ll)); wabmonenue u
OMMCAaHUE TPOILIECCOB OKpAIlMBaHUSl IUIAMEHU HOHAMM HATpUSA, Kalusg M KaJbIUs
(BO3MOXHO HCIIOIB30BAaHUE BHJICOMATEPHANIOB); MCCIEAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUAPOKCHUIA AIFOMUHUS U TUAPOKCHUAA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe « BaxxHeNmme METAIUIBI U UX COCTUHEHUSD).

XUMHS ¥ OKpYy>Karolas cpeaa
*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U marepuasabl B MOBCEIHEBHOU
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KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3onacHoe HCIOIb30BaHHME BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momoms 0pu XUMHUYECKHX OXKOTax
1 oTpaBiieHUAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kalolled cpenbl (IpeaesibHas AOIMyCTUMas
koHLeHTpauus BeuecTB — [1J1K). Posb XumMuu B pelieHHH 3KOJOTHYECKUX TPoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, HPUPOIHBIMA Tra3, HEQTh),
MPOJYKTHI KX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTepHalOB (CTEKJIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMETHBIC CBSI3U

Peanm3amusi MEXIpeIMETHBIX CBSI3ed TIpU U3YYCHWH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIIOJIb30BaHNUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TIOHATHH, SIBISIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIW3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JICKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3aps]l, MPOBOAHUKHU, MOTYyIPOBOIHUKH,
TURJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYECKas peniETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus: doTtocunTe3, ApixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEPAIbHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHBIC MOPOABI, MOJIE3HBIC
HCKOITaeMble, TOTIJIUBO, BOJIHBIE PECYPCHI.

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

B uenom pesynbTathl ocBoeHusi oOywaromumucs ¢ 3IIP ydyebHOro mpeamera
«Xumus» JOKHBI COBMAJNaTh ¢ pesyipraTamu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMYHOCTHBIE PE3VJIbTATAI:

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHuUsI
JOCTUTAIOTCST B XOJIe OOy4YeHUs XHMHUU B E€IUHCTBE Y4YE€OHOW M BOCIUTATEIIHHOU
JNEATEILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, IPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJICHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHUS U COLIMATM3AIINU

00yJaroIXxcs.
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JInuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIUPEHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
Hay4YHOMY HaCIEANI0, IOHUMAaHNs 3HaYEHUSI XUMAYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HWH(OpManuend o MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPE/ICTABICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUJIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPYECKON U APYTUX BUJIAX ESITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  IpPU  BBIIOJIHEHHH  y4EOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aHMMOIIOHMMAHUIO W B3aMMOIOMOIIM B IPOIECCE 3TOMN
y4eOHON JesATeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBAapUIIel C MO3ULHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTAaBJISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIBI, B3AUMOCBA35IX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHHUM 10
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SABJICHUMN;

MO3HAaBaTENbHOM, MH()OPMAIIMOHHOW W YMUTATENIbCKOW KYJIbTYphl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATENIbHON pabOThI ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMHU UHPOPMALMOHHBIX TEXHOJIOTU;

WHTEpeca K OOYYEeHHMI0O W TIO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbLCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOy4EHHUS B JAJIbHEUILIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/10pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMTPUITHS BPEIHBIX
OpUBBIYEK (yHOTpeOJEHUS alKOrojs, HAapKOTUKOB, KYypEHHUs), HEOOXOIUMOCTU
cOOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peaJbHON KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY HM3ydeHHIO npodeccuil U Tpyla pa3jiudyHOro poja,
YBaXEHUE K TPYAYy W pe3yJbTaTaM TPyAOBOW IESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBHUIYAJIbHON
TPAEKTOPUHM MPOAOHKEHUS O0Opa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
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CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
pOECCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOJUMBIX yYMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOT0 OTHOIICHHS K MIPUPOIE KaK HICTOYHUKY JKU3HHU Ha
3emMie, OCHOBE €€ CyIIECTBOBAHMS, MMOHUMAHUSI IIEHHOCTHU 3J0POBOr0 M 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJEHUS TPaBHJI OE30MaCHOIO
MOBEJICHUSI PU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYalIUsIX, yTPOKAIOIIUX 3I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTMYECKOM KYJIbTYPhI, 0CO3HAHUSI TJI00ATLHOTO XapaKTepa dKOJOTHUECKUX MPoOIIeM
Y IyTeH UX PEIICHUS TOCPEACTBOM METOJ0B XUMUU;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOM M COLMAIBHOM MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TI0
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCATBHBIMU ITO3HABATEIHLHBIMH JACHCTBUSIMHU, B TOM
qHcIe:

1) ©a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMUICCKUX SBJICHUMN;

OCYIIIECTBJIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIICCTB 0 33 IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTEpaIiii;

CTPOUTH JIOTHYECKOE CYXKIEHHUE TOCIIe IPEIBAPUTEITLHOTO aHAIN3a, BKITIOUYAIOIIEe
YCTaHOBJICHHE MPUYNHHO-CIICJICTBEHHBIX CBSI3E

co371aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHus1 y4eOHBIX U TTO3HABATENBHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C TTOMOIIIBIO TI€Iarora MPOBOJANTh XUMUYECKUH OIBIT, HECIIOKHBIN IKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSITENBHO (GOpMyIHpOBaThH OOOOIICHUS W
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

3) paboTa ¢ uHbopMaIuei:

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

npeoOpa3oBeIBaTh HHGOPMAITUIO U3 OJHOTO BHJIAa B APYToi (TAOIUIly B TEKCT U
mp.);

UCKAaTh WU OTOMpaTh MH(POPMAIUIO WM JAaHHBIE U3 UCTOYHUKOB C y4E€TOM
MPEIOKCHHON y4eOHOM 3a/1a4M U 3aTaHHBIX KPUTEPUEB.
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OBnaseHne YHUBEPCATLHBIMU YU€OHBIMI KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BEIBATh yYeOHOE B3aMMOJICHCTBHE B TPYyIIE (OMpeaeisaTh o0mue e,
pacnpeieNiaTh POy, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABJIATH YCTHBIC U MHUCHhMEHHBIC
TEKCThl C HWCMOJb30BAaHUEM WJUTIOCTPATUBHBIX MaTEpUANOB JIi BBICTYIUICHHS TEpen
ayIUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
yUYHUTENIEM M CBEPCTHUKAMU; pabOTaTh WHIWBHUIYAIbHO W B TPYIIIE: HAXOJIUTH OOIIee
pelieHrue M paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3UIMK W yueTa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe] TPYIIOH.

OBnajzicHNEe YHUBEPCATHLHBIMU YUYCOHBIMH PETYIISATUBHBIMU JCHCTBUSIMH:

oOHapy»xuBaTh U (OpMYyIHpPOBaTh Y4eOHYIO MPOOIEMY, OMNPENETATh IIEJb
y4eOHOU NesITeNbHOCTH;

BJIQJIeTh OCHOBAaMH CAMOKOHTPOJS, CaMOOLIEHKH, TIPUHATHS pEIICHUH ¢
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4€OHOM 1 MO3HABATEIBHON 1EATEIHLHOCTH;

COOTHOCUTh CBOU JACWCTBHS C ITUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEU JESATENIBHOCTH B TPOIECCE JOCTIKEHUS pPe3ysbTaTa, OMpPENeisTh
CIOCOOBI IEUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallueH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjaH €€ N3MEHEHHUS,

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3aJlauu;

MOHUMATh TPHUYMUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yJsbTar
JESTENbHOCTH, OIpENeNsaTh IMO3WTHUBHBIE W3MEHEHHMS W HaIpaBJICHUS, TpeOyrolme
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHUIO.

I[TPEJIMETHBIE PE3VJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJEPIKAHMUS,
YCTaHOBJICHHOTO AaHHOW DenepaiibHOM paboueld MpOrpaMMoOi, BBIAEISIOT: HAYYHbIE
3HaHUSA, YMEHHUSI U CHOCOOBbI JeHCTBUH, creuuduyeckue s y4eOHOro mnpeaMera
«XuMusl», BUABI JIEATCIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETalluy,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTU SIBJICHUN MPUPOJIHI,
MMOHMMaHUE OOBEKTUBHOM 3HAYUMOCTU OCHOB XHWMHMYECKONM HAyKh Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTypbl U TPAKTUYECKOMN
JIeSITeTLHOCTH YEJIOBEKA B YCIIOBUAX COBPEMEHHOTO 00I1eCTBA; TOHUMAHHUE MECTA XUMHUHT
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUHHOIO anmnapaTa i CHMBOJIMYECKOTO A3bIKa XUMUU TS
cocTaByieHus] (OpPMyYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaKIuil (C
OTMOpOM Ha aJrOpUTM YYEOHBIX JICWCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKON
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HomeHknaTypbl (IUPAC u TpuBManbHON) M yMEHHE HCIIOJIL30BaTh €€ IS pelieHUs
y4eOHO-TI03HABATEIFHBIX 33/1a4 C TMOMOIIBI0 YUYHUTEIS, YMEHUE HCIOIb30BaTh MOJICIH
TUTs1 OOBSICHEHUS CTPOCHHSI aTOMOB Ml MOJIEKYJI TI0 QITOPUTMY C OTIOPOI Ha OTIPE/ICIICHIS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHE C MTOMOIIBI YUUTEIIS
MPUMEHATh CUCTEMY XWMHYECKUX 3HAHUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3y4YEHHBIM MaTEpUaiOM W MPU TOJYYEHWH HOBBIX 3HAHHWH, a4 TAKXKE B MPOLECCE
BBIMIOJTHEHUS Y4YE€OHBIX 3aJlaHUil W Tpu paboTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKHUE NOHATHA: XUMHUYECKUU DSIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OJAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTEJIBHBIE aTOMHAasi W MOJEKYJSIpHAs Macchl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHbIA 00bEeM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpemHss),
XUMHYECKasi PpEaAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKUUU PA3JIOKEHUS, PpPEaKIUH
3aMelIeHUs], peakliui oOMeHa, TErIoBOM A(DPEKT peakinu, 3K30- U IHIOTEPMUUYECKUE
peaKumnu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MAacCOBasd
JIOJIS1 M IPOLIEHTHAsI KOHLIEHTPAlXs BEIIECTBA B pACTBOPE, SAPO aTroMa, SJIEKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paguyC aToma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAsS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelieTka (aroMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHUOH, aHWUOH, AJICKTPOJMUT U HE
ANEKTPOJUT, DJICEKTPOJIUTHYECKAss  JUCCOIMAIUs, pEakluh HOHHOro  OoOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIIEHHE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTtop, MpeAesIbHO
nomyctumas kontnentpanus (I11K), koppo3us MeTaios, CIIaBhI;

OCHOBOIIOJIararolIMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. 1. MeHneneeBa, 3ak0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJSIpHAs TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNY, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HMCCIEAOBAHUS BEUIECTB U M3YyUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc atromMa, DBJIEKTPOOTPUIATEIBLHOCTh), MPOCTHIX U CJIOXHBIX BEIIECTB OT
MOJIOKEHUST 7eMeHTOB B [lepmonuueckoit cucreme (B MalibIX MepuUoOAaxX M TIIaBHBIX
MOJATPYIINAX) U AJEKTPOHHOTO CTPOCHUS aTOMa; yMEHUE OOBACHSTH CBSA3b MOJIOKCHUS
aneMeHTa B llepmoauueckod CHCTEME C UYHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slpa, 0o0IIee YUCIO AJIEKTPOHOB),
pacnpeneieHueM 3JIEKTPOHOB MO JHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MEPUOJIOB, Kausl U KaJbIUs; KIacCU(DUIIMPOBATh XMMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpenesieHus: GU3NYECKOro CMbICiIa UGPOBBIX TAHHBIX IEPUOAUUECCKON TaOIHIIBI;

YMEHHE KJIACCU(UIIMPOBATH XUMUUECKHE JIEMEHThI, HEOPTAaHUYECKUE BEIIIECTBA U
XUMHUYECKUE PEAKIMH C OMOPOW Ha CXEMBbI; OINPEAENSITh BAJECHTHOCTh M CTENECHb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBA3U M TUI KPUCTAIIMYECKON
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CTPYKTYpHI B CO€IMHECHUSX, 3aps]l MOHA, XapaKTep CPEIbl B BOJIHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUH ), OKUCTUTENh M BOCCTAHOBUTEID T10 AJITOPUTMY YIEOHBIX ICHCTBHA;
YMEHHE XapaKTepHU30BaThb C OMOPOH Ha cxemMy (PHU3NYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOJAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dhocdop, cepa, XiTop, HATPUIA, KaTU, MAarHUH, KaJIbIIUH, AJIOMUHUH, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJIBI U TUAPOKCUIBI MeTauioB I - I[TA rpynm, amomunus, menu (1),
nuHka, xenesza (II u I1), okcunsr yrnepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yTOJIbHAS, KpEMHHUEBAs KUCIOTA M MX COJIN); OMMCHIBATh C OTIOPOW Ha TUTAH U KITIOYCBBIC
CJIOBA; YMEHHUE MTPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUS TOCJE TPEABAPUTEIHHOIO aHaau3a IO PYKOBOJCTBOM
mejarora, TPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWMCTB, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELLY;

YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIrOpuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPAaBHEHUS PEaKIMi (B TOM YHCIIE PEakInii HOHHOTO OOMeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILIIOCTPUPYIOMNX XUMHUYCCKUC
CBOWCTBA W3YYCHHBIX KJIAcCOB/Tpymn HEOPraHMYECKHMX BEIIECTB, a TaKXkKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJSPHYIO MAcCChI
BELIECTB, MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €ro Maccy, oObEM Ta30B C OMOPOil Ha
oO1ue hopMyJIbl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKIIUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WIIM MPOJAYKTOB PEAKIIUH C
OTIOpOii Ha 00pas3ell, aIrOPUTM YUEOHBIX JCHCTBUMN;

BJIa/ICHWE OCHOBHBIMHU METOJIaMU HAyYHOTO TO3HaHMs (HaOII0IeHne, N3MEpPEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YYCHWH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOM Ha aJIrOpUTM YYEeOHBIX JEWCTBHM; yMeHHE c(hOpMYJIUMpOBaTh MNpPoOJIEeMy U
MPEIOKUTH ITyTH €€ PEILICHHMS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30IMacHOM paboThI
C XUMHUYECKIUMH BEIIECTBAMH, XUMHUYECKON TIOCYI0H 1 J1a00paTOpHBIM 000PYI0BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYHTENS C OOCYXKICHUEM IIIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIUIIbI:

U3Y4YEHHUE U ONUCaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKITUH;

U3y4YEeHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTyYCHHUE KUCIIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTyYeHHUE BOJIOPO/Ia U U3YUCHHE €r0 CBOWCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4YeHHe er0 CBOWCTB;

MOJTy4YeHUE aMMHAaKa ¥ U3yYeHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA,;

20



UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB PA3THUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJibl B paCTBOpPAX KHUCIOT U IETOUEH;

U3y4YCHHE B3aUMOACHCTBHS KHCIOT C MeETaUIaMH, OKCHAAMHU METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSMH, COJISIMHU;

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;

pelIeHre  AKCIEPUMEHTANbHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAs
JUCCOLIHAITISY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHeWmme HeMeTaIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MeTamibsl U uX
COCTUHCHHUS;

XUMUYECKHE dKCIIEPUMEHTBI, MILTIOCTPUPYIOIINE TPU3HAKK TTPOTCKAHUS PEaKIIHiA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIAE B BOJIHBIX PAcCTBOPAaxX MOHBIL:
xjopua-, Opomua-, uoauaA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TPEACTAaBIATh PE3yJibTaThl dAKCIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TAOJIUII U BBISBISATH SMIIUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3YEMbIMU
B TIOBCEIHEBHOM JKM3HHU, a TaK)Ke TIPAaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKPY’Kaollel MPUPOTHON Cpelibl; NOHMMaHUE Bpeaa (OMacHOCTH) BO3JACUCTBHUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXKe CIOCOOOB YMEHBIICHUS WU
MPEIOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHWE 3HAYEHUS >KHPOB, OCIKOB,
YTIIEBOJIOB /JIsl OpTraHU3Ma YeI0BeKa,

BJIQJICHNE OCHOBAMH XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHe
MPaBIJIBHO WCMOJb30BaTh HW3YYCHHBIE BEIIECTBA W MaTepuaisl (B TOM YHCIE,
MUHEpaJIbHbIE YI0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
HMCTOYHHUKOB YTJEBOAOPOAOB (yIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOM3BOJCTBE, YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS N3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTaHABIIMBATH CBS3M MEXKIY PEAJbHO HAOIIOaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSCHSATH
MPUYMHBI MHOTOOOpAa3us BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHUAMU APYTHX YIeOHBIX MMPEAMETOB C IIOMOIIBIO TIearora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUSAX XUMUYCCKOMN
HayK{; HAJIMIUE OMbITa pabOTHl C Pa3TMYHBIMU UCTOYHUKAMHU MH(POPMAIMH 110 XUMHUU
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(Hay4yHO-TIOMYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHHWBATH HH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAILCHUSIX U PAKTUYECKOM MPUMEHEHUHU.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA Y4E€OHOTO IpeaMeTa
«XuMus», pacrpeesieHHbIe 0 rojilaM 00y4YeHus

Pesynbpratel mo romam GopMyNupYIOTCS O TPHHLIUIY J100aBIE€HUS HOBBIX
pe3yabTaTOB OT IrOJa K IrOJy, YK€ Ha3BaHHbIE B INPEABAYIIMX roAax MO3UIUH, KAK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (PE3yIbTaThl OUEPEAHOIO ro/1a
10 YMOJYAHHUIO BKJIFOYAIOT PE3YJIbTAThI IPEABLAYIIHX JIET).

8 KITACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBas JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCIUHEHUHU, MOJISIpHBIH 00BEM, OKCHJI, KHCIOTa, OCHOBAaHHE, COJb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIIEHb OKHCJIEHUS, XUMHUYECKass  peakuus,
KiIaccu(pukanusa peakiuil: peakiud COEAUMHEHUS, PEaKIUU pPa3NIoKEHUs, PEaKIuu
3aMEIICHUs], PeaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIuu; *TerioBo 3dext
peakiuu™; apo aroma, dJIEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTalb, paluyC aToMa,
XMMHUYECKasl CBs3b, MOJISIPHAS W HEIOJSPHAS KOBAJIECHTHAs CBSA3b, HOHHAS CBA3b, UOH,
KaTHOH, aHUOH, PAacTBOpP, MaccoBasl JIOJII BellecTBa (MPOIEHTHAs KOHIIEHTpaIus) B
pacTBopE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH 3THU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHMS (POPMYJ BEILECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUi, 3JIEKTPOHHOTO OajaHca;

OMPENIEIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCICHb
OKHUCJICHHUS] DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy
coemuHEeHM 1o ¢GopMyiaM; BHUA XHUMHYECKOW CBA3U (KOBAJGHTHAas M HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSX;

VMETh MPEACTABICHUE O CHUCTEME XMMHUUYECKUX 3HAHUM, YMETb C IOMOIIBIO
YUYUTEIIS NPUMEHATh CUCTEMY XMMWUYECKHMX 3HAHWM, JJI1 YCTAHOBJIEHUS B3aWMOCBS3U
MEK]ly U3YUYEHHBIM MaTEpPUaAIOM U TP MOJTYUYEHUU HOBBIX 3HAHUM, a TaAKXKe MpU padoTe
C HWCTOYHUKAMU XuUMHYeCcKOHW wuHpopmanuu. OpUEHTUPOBATHCSI B TOHATHSAX U
ornepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh IIPU BHITIOJIHEHUN YUCOHBIX 3aJaHUN
U pEUICHUH PacyeTHBIX 33Jlay C ONMOPOM Ha aJITOPUTM YUYEOHBIX NEUCTBUM M3yUYEHHbBIC
3aKOHBI M TEOPUU: 3aKOH coXpaHeHus maccol, [lepuonnueckuii 3axkon /.M. Menpaeneena,
*3aKOH IOCTOSIHCTBA COCTaBa®, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJSIpHAs TEOpHs.
CooTtHOocUTh 00O3HauYeHUs, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucrema
xuMudeckux a3nemeHtoB . 1. MenaeneeBay € YMCIOBBIMH XapAKTEPUCTUKAMHU
CTpPOEHHS aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee YHciio
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AJIEKTPOHOB U pacHpeIeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYEeCKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO
TermoBoMy 3¢ GEeKTy, M0 U3MEHEHHUIO CTEIICHW OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX YpPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX IOCIE
peIBapUTEIHLHOTO 00CYKICHHUS C I1e1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHHS; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIUH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSIThL OCHOBHBIC OIEpPAIMU MBICIUTEILHON JIESITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, O0000IleHHe, cucTeMaTu3aius, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakIuii; €eCTECTBEHHO-HAY4YHbIE METOJbl TO3HAHUS — HAOJIOJICHUE, HU3MEPEHUE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* TMOJ PYKOBOJCTBOM
Me1arora;

CJIeI0OBaTh TMpaBWJIaM TOJIb30BAHUS XHMHUYECKOM TOCYJI0M W J1abopaTOpHBIM
o0OpyJI0OBaHHEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU T10 BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB IO MOJYYCHHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MHPUTOTOBIICHHUIO
pPacTBOPOB C ONPEAECITEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUUYECKHUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KUCJIOT C TOMOIIbI HHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METWIOpaHX U Jp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIuy Ha UOHBI) M0JT PYKOBOJICTBOM Ii€/1arora.

9 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKUX TMOHITUNA: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHMS, XMMHUYECKasl peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P PEKT peakuuu, MOJb*, MOJSIpPHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEIEKTPOJIUTHI, JJIEKTPOIUTHUECKAS TUCCOLMAINS, PEaKUUU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peaKuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTED,
OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTpOnusi, aM(pOTepHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJUINYECKas), KPUCTAJUIMYECKasl peueETKa, *Koppo3usd
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, MpeaesbHO JIOMyCTUMAs
konnentpanus (I1IK) BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. M. 1) u
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IPUMEHSATH 3TU IOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHU;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI JJIs1 (PUKCAIMU PE3yJbTaTOB HAOIIOJIEHUI,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPaBHEHUNW XMMHMUYECKUX PEAKIIUH, 3allMCH JaHHBIX
ycnoBuii 3a1a4. Mcnone3oBark 0003HaueHus, uMmeronmecs B [lepruoauyeckoit cucreme u
Ta0JIuUIle PACTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH B BOJIE JIJIs1 BBITIOJIHEHUS 3a/IaHHIA.

ONpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSX PAa3IM4YHOrO COCTaBa; NPHHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COETMHEHMI C OIIOPOM Ha ONPEEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; BUJIBI
XUMHUYECKON CBA3M (KOBAJECHTHAs, WOHHAs, METAJJIMYECKas) B HEOPraHMYECKHUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyiie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BEIIECTBA™;

packpeiBate  cMmbica  [lepuommueckoro 3akoma .M. Menneneesa wu
JEMOHCTPUPOBATh €ro MOHHMMAHHE: *ONHCHhIBATh U XapaKTEPHU30BATh™ TaOIMYHYIO
dopmy Ileprogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3auyaTb HOHSATHUS
«rnaBHasg noarpynna (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)», manele u
0OJIBIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa spa, o0LIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX O 3JIEKTPOHHBIM
CIOSAM); *OOBICHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUM B IpeAeiiax MajblX NEPUOJOB U TJIABHBIX HOJArPYIII C
y4E€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYAacTBYIOIIMX B pEaKLUU BELIECTB, IO
Ter1oBoMy 3((}EKTy, 10 U3MEHEHUIO CTENEHEN OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELU(PUUECKUE XUMMUYECKHE CBOKMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEpPXkAasi ONMUCAHWE NMPUMEPAMH MOJIEKYJISAPHBIX U
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUECKAX PEAKIIUMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JICKTPOIUTHUUYECKON AMCCOUMALMU KHUCIOT, LIEN0Yell u
COJICH; TOJIHBIE M COKpALIEHHBIE YpPABHEHUS pPEakUUMid MOHHOIO OOMEHA; YpaBHEHHS
peaKkLnii, TOATBEPAKAAIONINX CYIIECTBOBAHUE T€HETUUECKOU CBS3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

packphIBaTh CYILIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKMX IPEBpALICHUN IOCI€ IPEIBapUTEIBHOTO
00CYXICHHSI C TIe1aroroMm;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl BELIECTB;
MacCOBYIO JOJI0 XMMHYECKOTO 3JeMeHTa Mo (OpMyJie COSIUHEHHUS; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPABHEHUIO XUMHUYECKON PEaKIMH C
OIIOPOW Ha aJITOPUTM;

CJIeIOBaTh TNpPaBWJIAM IOJIb30BAaHUS XHMHMUYECKOW NOCYJOM W J1abopaTOpHBIM
0o00OpyI0OBaHMEM, a TaKKe MpaBWjaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
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MHCTPYKLHUSMU IO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OMBITOB 110 MOJIYYESHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

NPOBOJUTh PEAKIMU, IOATBEPKIAIONINE KAUYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB. PACIO3HABATh ONBITHBIM IyTEM XJIOPHI- OpOMHI-, WOIUA-, KapOoHAT-,
docdar-, cumukar-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS ¥ MOHBI N3y4EHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHWICCKHX BEIIIECTB;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEIBHON JCATEIBHOCTH — aHAU3 W
CHHTE3, CpPaBHEHHE, 0000IIIeHIE, CUCTEMATHU3AIUIO, BBISBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — /17151 U3yUECHUS CBOICTB BEILIECTB M XUMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHNUS — HAOII0JIeHNE, I3MEPEHUE, MOAETHPOBAaHUE, SKCIIEPUMEHT (peasIbHbIi
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 COBIIAIAIOT C COOTBETCTBYIOIIMM paszzaesiom denepanbHOil 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 MPUMEPHOIO TEMATUYECKOIO IJIaHUpoBaHuUs it oOyyatonmiics ¢ 3IIP: mepBbiif npeamnonaraet
OCBOEHHE NPOrPaMMbI B HHKIIFO3UBHOM KJIACCE; BTOPOM — B OTJEJIIBHOM KJIACCE.

1-id BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KUIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
HpnmepHue TEMBbI, OcHoBHOE coJepkanue OcHOBHBIE BHU/BI 1eATECJIbHOCTH
packpbIBaoLIue JaHHBIH o0yvaromuxest

paszien nporpamMmali,
U KOJUYeCTBO YaCOB,
OTBOIMMOE HA UX H3Yy4YeHHe

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

(54)

[IpeaMeT xuMuu.* Posib 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 060pyZ0BaHUeE.

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/I U3yYAEMBIX MIOHSATHH C IOMOLIbIO IIe1arora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U KU3HHU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

Passin4yaTh YyuCTbIE BellleCcTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnnyaTh Pusnyeckre U XMMHUYECKHe ABJIEHHUS C OIIOPOH Ha OnpeJiesIeHHs.

OnpefiessTh NPU3HAKK XUMUYECKUX PEAKIIUH U YCI0BUA UX NPOTEKAHUS.

Crne0BaTh NpaBUJIaM M10J1b30BAaHUSA XUMUYECKOH NOCY0H U JJaBOPaTOPHBIM
o6opy/i0BaHMEM, A TAKXKe IpaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 10 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEeM Ilefjarora.

[l1aHMpOBaTh ¥ NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3y4YEHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BeLeCTB [10/] PyKOBOACTBOM Iefiarora ¢ o6Cy>kJieHueM IJIaHa paboThl.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCCJIel0BATENbCKOH JIeTeIbHOCTH HayYHO-NONYJ/ISPHYIO JIUTEPATYPY
XMMHYECKOI0 COJleprKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel MHTepHEeTa o,
PYKOBOACTBOM Ilefiarora.

BbicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH 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)
XUMHYeCKHUX 3/1eMeHTOB. [IpoCcThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKYIIpHOE YYeHHe.

Xrumuueckas ¢popmyia. BasleHTHOCTb aTOMOB XMMHUY€ECKHX
3/1eMeHTOB. *3aK0H OCTOSIHCTBA COCTaBa BellecTB.*
OTHOcuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MOJIeKy IsipHas
Macca. MaccoBas fj0J11 XMMU4Y€CKOT0 3JIeMeHTa B COeJUHEHUH.
dusnyeckre U XMMHUYeCKHe ABJIeHH. XMMUYecKas peaKIiusl.
[Ipu3Haku M yca0BHSA NPOTEKaHUsI XUMUYECKUX peaKIui.
XUMH4YecKue ypaBHeHHS.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHMS, PA3/I0KeHus,
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

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

JdemoncTpanuun

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

XuMudeckue siBjeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIECTBHE CEPHOU KHCIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa meau(ll), B3aumoeicTBue xKesesa ¢
cepoii, B3anMo/ieicTBHe xKeJie3a ¢ pacTBopoM costu megu(11)).
ONBIT, UIJIIOCTPUPYIOLIMH 3aKOH COXpAaHEHUS MacChl.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

JlaGopaTopHbI€ OMbBITHI:

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

[IpuMepbl XMMHUYECKUX IBJEHUH (IPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpakTnyeckana pabota Ne3 Mpu3HaKku NPOTEKAHNA XMMUYECKNX
peakumi

Bbluncnenusa

— OTHOCHUTEJIbHON MOJIEKYJIAPHOU MacChl BelleCTB;

— MaccoBOH JI0JIM XUMUYECKOT0 3JIeMeHTa o popmy.ie
COeJUHEeHUs.

[IpUMeHsSITh eCTECTBEHHO-HAy4YHble METO/[bl 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 IPUMEHSTh 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PaszsimyaTh dusnyeckre U XMMUYECKHE ABJIE€HUSA, 06bACHATD UX CYL[HOCTb C TOUKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOH Ha Onpe/ie/IeHUs U CXEMBIL.

OnpefieTh NPU3HAKU XUMUYECKUX peaKIUH, yCI0BUA UX NPOTEeKaHUS.

O6BbACHATD CYLIHOCTb QU3NYECKUX U XUMHUECKUX IBJIEHUH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJIAPHOr'0 YYeHHS C UCII0/Ib30BAaHUEM BU3ya/IbHOH ONOPBI.

KnaccuduuypoBaTh XMMHYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyrouiux 1
06pa3yoLIMXCs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBisATb GOPMYyJIbl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJessTh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
JeUCTBUM.

PaccTaBaATh K03¢$dUIMEHThI B ypaBHEHHUAX XUMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnesoBaTh MpaBU/IaM N10/1b30BaHUsI XUMHUUECKOH NOCYZ,0H U 1ab0paTOPHbIM
060py/J0BaHKEM, A TAKXKE MPAaBUJIAaM 00pallleHUs C BEllleCTBaMU B COOTBETCTBUH
C MHCTPYKIUSAMH 10 BBIIIOJHEHHUIO JJAG0PaTOPHBIX XUMUUECKHX OIBITOB MOZ,
KOHTpOJIEM IleJlarora.

HWcnosib30BaTh NpHY BLIIIOJIHEHUH yue6OHBIX 33JJaHUH U B IIpoliecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOT0 COJIep>KaHHsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iejarora.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMUU

Paspeun 2. BaxxHellline npeAcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bo3nyx. Kuciiopon.
ITonsTHe 06 oKkCcHIAX

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.
Kucioposy — 3/1eMeHT ¥ IPOCTOE Bellje-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

HaXO)K,C[eHI/Ie Kucjaopoza B ripupone, Cl)I/ISI/I‘{eCKPle U XUMHUYECKHUe

CBOHCTBA (peakL U OKHCJIEHHUs], TOpeHue). Y CJI0BHUsA
BO3HUKHOBEHHs ¥ IpeKpalleHus ropenus. [lonsitue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npoMblieHHOCTH.* [IpMeHeHue Kucaopoga. Kpyrosopor
KHCJIOpOJia B IPUPOJE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKkIuy, HOHSITHE O
TEPMOXMMUYECKOM ypaBHEHHH, 3K30*- 1 SHJJ0TEePMUYECKUX
peaxIusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco6bl ero NpeoTBpalleH s, YculeHe TapHUKOBOTO
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

JdemoncTpanuun

BzaumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO MCIOJIb30BaHKE BU/E0OIBITOB).
OnpejiesieHue coiepKaHKs KUCJI0PO/ia B BO3/yXe.
OHblTbl, AEMOHCTpHpYyHOIIHe YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieH s TOPeHHUs.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHe ¢ 06pasLaMu OKCHAO0B.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MacChl 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 (OMUCBIBATB)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNnuchb
cOCTaB BO3/lyxa, pu3nYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero INoJiy4yeHus, IpYMeHeHHe U 3HaUeHue B IPHUPO/ie U XKU3HU YeJIoBeKa.

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

Co6upaTh NpuGOPHI AJIs MOJyUYeHUsI KUCJI0po/ia (BbITeCHEHHEM BOJIbl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM MYTEéM KUCJI0OPOJ, IO/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /JIS1 COCTaBJIeHUsI GOPMY.JI Bell|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKHUX PeaKLUi € yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

Cyie0BaTh NpaBu/aM 6e30MacHOM paboThl B 1a60paTOPUU NP UCIIOJIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYy10BaHUs 110/, KOHTPOJIEM I1€Jjarora, a Takxe
NpaBUJIaM 00pallleHus C TOPIOYMMH BEIEeCTBAMU B GBITY.

[ln1aHMpOBATE U OCYLIECTB/IATh Ha NPaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAG/IIOI€HHUS, Je/1aTh BBIBO/BI 110 Pe3yJibTaTaM 3KCIepUMEHTa MO/
PYKOBOJCTBOM Iejarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymIe.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
HCCJIeI0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJIPHYIO JTUTepaTypy
XMMHUYEeCKOT0 COZiep>KaHUs, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noA
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
OTHOIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocToe BellecTBo. Haxox/ieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *CrocoObl NoyYeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

JemoHcTpanuu

[Tonydenue, cobupaHye U paco3HaBaHUe BOZOPOJA.
['openue Bogopoaa.

B3aumogericTBue Bogopoaa ¢ okcugom meau(Il).

JlaGopaTopHble M IPaKTHYECKUE PAGOTHI
JlabopaTOpPHBIH OMNBIT:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHU.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yUyeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM Macchl BellleCTBa Ha OCHOBaHUH aTOMHOMU
MacChbl XUMHWYECKUX 3JIEMEHTOB

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

JleMoHCcTpanusa
06pa3sibl BELIECTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'bEMa, KOJIMYECTBA BellleCTBa ra3a 110 ero U3BeCTHOMY
KOJIMYECTBY BeLleCTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMM Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH Ia30B
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PaCKpblBaTb CMBICJI U3yYaeMbIX MOHATHUH U MNPHUMEHATDb 3TU NIOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUYECKHE U XUMUYECKHe CBOICTBa BOAOPOJa,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxemy.

Co6upaTb NpU6Op /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
OTIOpBI

Hcnonb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJIeHHsT GOPMY.JI BELECTB,
MOJIEKYIIPHBIX yPaBHEHUH XMMHAYeCKHUX PeaKIUi € y4acTHeM BOJ0poJa C
OTIOpOH Ha aJITOPUTM.

CnefoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCNIO/Ib30BAHUU
XMMHYeCKOH NMocy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Te/iarora., a Takxe
npaBuJaM 06GpalieHHs C FOPIOYMMU BeLeCTBAMH B ObITY

[lnaHupoBaTh M OCYLIECTBJIATh Ha NPAKTHKE XUMHUUECKHe SKCTIepUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [le1aTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTaA M0/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIU1Ie.

YdacTBOBaTh B COBMECTHOM paboTe B rpymIe.

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

YdacTBOBaTh B COBMECTHOM paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKe
HU3y4Y€HHbIE 3aKOHbI U TEOPUHU AJIA pellleHUud paC‘{éTHbIX 3a4a4 C IOMOLIbIO
nejarora.

BbIYMCAATL MOJISIPHYIO MacCy BelllecTB; KOJIMYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMUYECKUX peaKIui C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BeleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WJIH IPOJLYKTOB
peaxIuu.

BoicTpanBaTh pa3sBépHyThle IUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 y4e6HHKA U CIPAaBOYHbBIX MAaTEPUAJIOB, TPAMOTHO UCIOJb30BaTh
M3y4eHHbIW MOHATUMHBIN annapaT Kypca XMMHH C TIOMOILbIO 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
BeleCTB B Boje.*

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

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B MpUpoe.* 3arpsisHeHHe MPUPOJHbIX BoJ. OXpaHa

Y 0YUCTKA NIPUPOJHBIX BOJ,.

JdemoncTpanuun

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTass1amMu (Na, Ca) (BO3MOXKHO HUCIIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
HccneoBaHre pacTBOPOB KUCJIOT U 11leJ104€el € OMOIIbIO
WH/JWKaTOpPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJIeHHEe PACTBOPOB C Ollpe/ie/IEHHON MacCOBOU
Jl0J1eH paCTBOPEHHOTO BellleCTBa.

Bbluncnenumsa
— C MCII0JIb3OBAHUEM IOHATHUSA «MacCoBas [10Jis BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/I U3yYAEMBIX IOHSATHI U NPUMEHSITb 3TH NOHATUS NPU
ONMCAHUU CBOMCTB BELIECTB U UX IPEBPAIleHUH C HOMOLIbIO eAarora.

XapakTepusoBaTb ¢U3HYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOpHUTeJISl B IPUPOAHBIX TPOLECCAX C ONMOPOH Ha IIJIaH U CXEMY.

CocTaBJIAATb YpaBHEHUSA XUMUYECKUX PeaKIUH € y4acTHeM BOAbI C ONIOPOM Ha
cxXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CB3aHHBIX C 3arps3HeHHeM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHUs N0cJle IpeJBAPUTETbHOr0 CTPYKTYPHPOBAaHUSA MaTepHaJa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
POBOAUTD HAGJIIO/JeHHUS, [ie1aTh Bbl-

BO/IbI 110 pe3y/ibTaTaM 3KCIIepUMeHTa M0/, KOHTPOJIEM Ne/iarora, ¢
WCIOJIb30BaHUEM KJIUILIE.

CrnenoBaThb npaBuUiaM 6€30IacHOM paboThl B IJaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

[IpoBOANTE BBIYMCJIEHHS C IPUMEHEHHEeM MTOHATHSA «MaccoBas 014 BellecTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HcC/lel0BaTebCKOH e TeIbHOCTH HAyYHO-MOMYJISPHYIO INTEepaTypy
XMUMHYECKOTO COZlep>KaHMusl, ClIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa
M0/l PyKOBO/CTBOM I1eJlarora.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YEeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU T0cje
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaa



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 (B3aMmoZencTame c BOAO0M, KUCIOTamu, LLeodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpHMble OCHOBaHHs1), HOMeHK/IaTypa.

KucioTsl: cocTa, kjiaccudukalys, HOMEHK/JIATYpa, U3ndecKre
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IIPUMepe COJITHON U CEpHOU KUCJIOT),
*croco6bl moy4eHus.* Psii akTHBHOCTH MeTaJLJIOB.

Cosu (cpeiHUE): HOMEHKJIATYPA, *CIIOCO6DI 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 - B3aUMO/IeHCTBHE C KUCJIOTAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JleMoHCcTpanuu

O6pa3iubl HeOpPraHUYeCKUX BEIECTB Pa3/IMYHBIX KJIACCOB.
B3auMo/elicTBHE pacTBOpPA CEPHOM KUCJIOTBI C OKCUZLOM
megu(ID).

Peakuus HeHTpanusaLuu.

BbITeCHEHMEe 0JJHOr0 MeTaJlJIa [PYyTMM U3 pacTBOpPa COJIH.

JlabopaTopHble U MPaKTHYeCKHe PadoThI

JlabopaTOpHbI€ ONbITHI:

BsauMogelicTBUe KUCJIOT C MeTalJaMHU.

[TosyyeHue HepacTBOPUMbIX OCHOBAaHHH.

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

Ne 7. PemieHue akcnepUMeHTa/IbHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCChbl HEOPraHUYECKUX COeJUHEHUN».

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKkLUi

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCAMHEHHH 110 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIaCCOB HEOPTaHUYECKHX COeANHEHUN Ha
OCHOBE OTIPE/IENICHUSI.

CocrtaBnenne GopMyI1 OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH U Ha3bIBAHHE
UX TI0 MEX[yHapoHOH U TPUBHAILHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIECTB [0 COCTAaBY U c80Uicmeam ¢ OIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbI «[ eHeTndeckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAUHEHUID 10J] pyKOBOJCTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOICTB
U3YYEHHBIX KJIAaCCOB, TPYII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMsl «['eHeTHYecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHWYECKHX
COCIMHEHHUIT» 10J] PyKOBOJICTBOM Iearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH peaKklnii, HIUTFOCTPUPYIOMIX XUMUUECKUE
CBOICTBA U3Y4EHHBIX KJIACCOB U CNOCOObI NOIYYeHl sl BEMECTB N3YYEHHBIX KIIAaCCOB,
TPYII, a TAKXKE TOTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXITY HIMH, C
OTIOpOii Ha BEpOaJbHYIO CXEMY B KaU€CTBE 3PUTEIBLHOM OTOPHL.

CocTaBieHne MONEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C NPEABaPUTENbHBIM
o0cyxIeHreM BBEIOOpa pearnpyromnX BEIIECTB.

Berancnenue o ypaBHEHUSIM XUMHYECKHX PEaKIUil KOJIM4IecTBa, 00bEMa, MacChl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IIPOIAYKTOB PEaKkIUH 110
AITOPUTMY .

[TnaHupoBaHue U OCYLIECTBICHHIE Ha IPAKTHKE XMMUUECKOTO 3KCIIEPUMEHTa U
HaOJTIO/ICHNS T10]] PYKOBOJCTBOM YUYHTEIIS.

DopmynupoBaHKE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHEIX CIIOB.

DopmynupoBaHKE ¢ TOMOIIBIO MEJAT0Ta U BBITOJIHEHNE MPaBHII 0€30MacHOi paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUHI XUMHIECKOH MOCYABI M 000PyJOBAHUS.
Hcnonb30oBaHue NPy BHINOJIHEHNH y4eOHBIX 3a1aHUi U B IIpoIecce
HCCIIeI0BAaTENbCKOM e TeIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEpaTypbl XHMHYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl MIHTepHeTa, ocyIiecTBIeHne BEIOOpa
MOJ PyKOBOJCTBOM TI€Aarora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 YIeOHHKA U CIIPaBOYHBIX MAaTEpPHAIOB, TPAMOTHOE HCIOIb30BaHHE
M3Y9IEHHOTO ITOHATHIHOTO aImapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspen 3. [lepuoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 )
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepnoanyeckasi cucrema
XMMHYeCKHX 3JIeMEeHTOB

J. U. Menpene-esa. CtpoeHue
aTtoma (7 4)

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, 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 Aiep. *M3oTonbL*
JneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XxXMMHYeCcKHX 371eMeHTOoB [leproguyecKkoi cucTeMbl

J. U. MeHesieeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHzeneeBa.
*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 U rpaXkJaHuH.*

JdemoncTpanuun

KopoTkomnepuoaHas u JyIMHHONepHouAHas GopMbl
[lepronyeckoy CUCTEMBI XUMHUY€CKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3naMy MeTa/lJIOB U HEMETAJLJIOB.

JlabopaTopHble U MPaKTHYEeCKHe PadoThI

JlaGopaTOPHBIH OIIBIT:

B3anMo/elcTBYE THAPOKCHAA [IMHKA C pACTBOPAaMU KUCJIOT U
ies049en
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 0] PyKOBOACTBOM leJarora.

[ToHuMaTh cyliecTBOBaHHE 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 MOJI0KEeHHUEM 3JIeMeHTa B IepUOIUIeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHosupoBaThk XapaKTep U3MeHEeHHs CBOKWCTB 3/IEMEHTOB U UX COeJUHEHHUH I10
rpynnam 4 nepuogam [lepuonyeckoi cucTeMbl C TOMOLLBIO NTearora.
XapaKTepH30BaTb XMMHUYeCKHE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbLus 10 UX [ToJ10)keHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCIOJIb30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

BbicTpanBaTh pa3BépHyTble NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU 0cjIe
CTPYKTYPHUPOBAaHUS MaTepHasia C UCII0Jb30BaHUEM KJIHLIE.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYecKuX 3sieMeHTOB /Jl. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U cojiel B BOJie, 3/IeKTPOXUMUYECKUH PsiJ| HANPSKEHUH
MeTaJljIoB).

HWcnosib30BaTh NpHY BBIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/l0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpPaTypy
XUMHYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa Mo
PYKOBO/ICTBOM Ilefiarora



Tema 9. XuMnueckasi CBSi3b.
OKHCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUU

(84)

9 KIIACC

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

CTeneHb OKHUCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peaknyu (OBP). [Iponeccst
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpanuu
OKHC/INTENIbHO-BOCCTAHOBUTE/IbHbBIE PeAKIUU: TOPEHHE,
peakLUy pas3/IoKeH!s, COeJUHEHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHSTHI 10/ PYKOBOACTBOM ejarora.

OnpenesisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAaHUEM CXEM.

Omnpezie/isiTh CTENeHb OKUCIEHUs] XHMHYECKOro 3/IeMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM QJITOPHUTMA.

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

O6'BSCHATD CYLHOCTb NPOLECCOB OKHUCJIEHUS U BOCCTAaHOBJIEHHSI.

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

CocTaBJATb YpaBHEHHE OKUCJIUTENIbHO-BOCCTAHOBUTE/BHOM peaKLUu M0
aJropuTMy pa3topa OKUCJIUTENIbHO-BOCCTAHOBUTENBbHOM peaKLuu.

Hcnosib30BaTh PY BINOJIHEHUH YYeGHbIX 3aJaHUN TEKCThI yueGHIKa HocIe

CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClIpaBOYHbIe MaTepHasbl (IIePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHeieeBa, Tab 1M1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PAJ, HAllpsKeHUH
METaJlJIOB).

IIpumepHbIe TEMBI,
pacKpbIBaloUIUe JaHHBIH
pasze NporpaMmel,

M KOJINY€eCTBO YACOB,
O0TBOMMOE HA UX U3YUYeHHe

OcHoBHOE coaepkanue

OcHOBHBIE BHIBI IEATETLHOCTH
00yYarouxcs

Paspen 1. BemecTBo M XuMu4yeckue 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. MeHpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbIIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHUEM 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/VINYECKUX PEIIETOK. *3aBUCHMOCTb CBOWCTB 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
KaJIbIIsl [0 UX MoJIoXKeHUIo B [lepuoguyeckoii cucrteme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KrnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BellleCTBA U3y4eHHbIX
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 U TUIl KPUCTAIMYECKOM pelléTKU
BellleCcTBa C ONOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTU OT UX CTPOEHHUS [10CTIe
npeJBapUTeJIbHOr0 pa3bopa.

BricTparBaTb pa3BEépHYTble NUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
“HOpMaLHUIO U3 Y4eOHUKA U CHPAaBOYHbIX MAaTEpHUaJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IEe/I0BATE/bCKOMN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiep>KaHus, CIpaBO4YHble MaTepHaJbl, pecypchl MHTepHeTa
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
XUMHYECKHUX 3JIeMEHTOB, 10 06pPaTUMOCTH, 10 YIaCTHIO
KaTajsu3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaK[U1, TePMOXUMHUYEeCKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOoU peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMbIX XUMHUYeCKUX peaklusx. [[oHATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJIoKeHHe XUMUYeCKOro paBHOBecHs.*
OKHCJINTENbHO-BOCCTAaHOBUTEIbHBIE PeaKIUHU (371eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAHOBUTEJIBHON PEaKIUH).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEeaKIUH OT Pa3/TUYHBIX
dakTopoB.

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

4. CMelieHHe paBHOBECHUS] XUMUYECKON peaKIHH.

BeruuciieHust
— KOJINYEeCTBA BELECTBA, 06'bEMA U MacChl peareHTOB HUJIU
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.

YcTaHaBAMBaTb 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peaKLUH 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 U3y4eHHbI! MOHATUHHBIN alllapaT Kypca XMMUH I0CJIe
npe/BapUTebHOTO0 CTPYKTYPUPOBAaHUs MaTepHaa.

HWcnosnb3oBaTh NpH BbINOJHEHUH yueOHBIX 33JJaHUH U B Tpoliecce

HCCJIe/I0BATEIbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 CO/IepiKaHusl, CIPaBOYHble MaTepHasbl, pecypcbl UHTepHeTa

IocJjie KOHCYJIbTallUH C [eJaroromM.
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TeMma 2. JsieKTpoIuTHYECKas
Aucconmanusa. XuMu4yeckue
peakMu B pacTBopax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
HE3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. *MeXaHU3M AUCCOLHALUU
BeleCTB C Pa3/JINYHbIMU BUJJAMH XUMUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHbIe U c1abble 3JIEKTPOJIUTHI.

Peak1uy MOHHOTO 06MEHa, YCJI0BUSA UX NpOoTeKaHUs. MoHHbIe
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/[-, GPOMU/], HO3UJ-, CyIbdaT-, Kap6oHAT-,
cunukaT-pocdaT- aHMOHBL, I'MIPOKCH/-MOHBI KaTHOHbI aMMOHMS,
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

pa6oThl

JlabopaTOpHBIN OIBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPAX 3J1EKTPOJIUTOB:
cysnbdara meau(Il)

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

HeﬁTpaJ’lH3auHH MeXxAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTHYeckas paboTa:
Ne 1. PemreHue akcnepyuMeHTa/bHbBIX 33/ja4 110 TEME.

BeruuciieHus1
— I10 YpPaBHEHUSAM 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 TTejiarora.

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, [ieJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnepoBaThb npaBuiaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIO0/Ib30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHHUSA 10, KOHTPOJIEM
nezarora.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX 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/Iel0BaTebCKOM e TeIbHOCTH HAyYHO-MTONYJISIPHYIO JTUTepaTypy
XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTallMH C IeZjaroromM.

Paspen 2. HemeTa/l/Ibl M MX coeJUHEHMA (24 )
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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 — rajioreHoB. XMMHYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMogeicTBHeE ¢ MeTa/VIaMH, HeMeTa/lIaMU (BOZOPOJIOM U
KHucsaopogoMm),*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 CJIOKHBIX BelleCcTB (XJI0POBOJOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJTyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MOoC/Ie CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHbBI B paCTBOPE C UCIOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKI[M{ HAa aHUOHBI".

[I1aHMPOBATh U OCYLIECTBJATH HA MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHUs, IeIaTh BBIBOAbI 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 CEPHL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3aumoielicTBYE C HEMeTalJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, MeTa/lJlaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH kucJoTaMU. CepoBoIOPOJ, CTpOeHHE, PU3HUECKHE

O6'bSCHATDL 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
(cepoBOZOPO/IA, OKCHAOB CEPBI, CEPHON KUCIOTHI, Cy/IbHATOB), CIOCOGHI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpUMEeHeHWe U 3Ha4YeHHe B IpHUpoJe U XKU3HHU YeJIOBEKa C

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

KHCJI0Ta, U3UYecKHe U XUMUYecKHe CBOMcTBa (061ue KakK OnpefiessITh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeJCTaBUTeIs KJacca KUCJIOT U *crienuudeckue™®), npuMeHeHrne. | OOGBACHATb CYLHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3aHHBIX 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 NpyuMepe MPOU3BO/CTBA CEPHON KUC/IOTHI).* CnenoBaTb npaBusiaM 6e30nacHO paboThl B 1IaGOPATOPUU MPH

CoJtu cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKlys Ha Cy/IbdaT-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.
(KMCIOTHBIE J0XK/H, 3arPSI3HEHHEe BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpY BLINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJbl ([leproUyecKyro CUCTEMY XMMUYECKUX

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

HWcnosib30BaTh NpU BBINOJIHEHUH YIEOHBIX 33IaHUI U B IIpolLiecce

JleMoHCTpanum
Kosineknuu (BuseoMaTepuasbl): 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 ypaBHEHUAM XUMUUYECKUX peaKL UK
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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 ¢pusnyecKkue U XMMHUYeCKHe CBOMCTBa, NoJIydeHre U
npuMeHeHue. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakus Ha HOHbI aMMOHHUS.
A30THas KUCJI0Ta, eé pu3nyecKrue U XUMUYecKre cBoicTBa (061ue
KaK Ipe/ICTaBUTeJIsd KJacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B KayeCcTBe MUHePaJIbHbIX y106peHHil.*

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

docdop, *aymnorponHble Mogudukanuu pocoopa*, pusnueckue u
XUMH4YecKre CBOUCTBa.

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

*WUcnosib3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y006peHHH.*
3arpsisHeHUe NPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMoHCcTpanuu
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 XUMHUYECKUX peaKLui

OOG'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 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 pochopHo# 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 UCII0Ib30BAHUEM
Ta6nLbl "XapaKTepHble peaKIi Ha KATHOHBI U aHUOHBI".

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

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAbJIIOIeHHUS, [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 XMMUYECKUX
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/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
10CJIe KOHCYJIbTALUH C [Te/JaroroM

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

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

OO6'bSICHATDH 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYINIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBONCTBA IPOCTHIX BEI[ECTB
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 KPEMHHUS, KDEMHUEBOH KHC/IOTHI,

(84) Okcuzpl yriaepoja, ux GusniecKkue U XMMUYEeCKHUe CBOMCTBA, UX CHUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYEeHUE B IPUPOie
JleCTBYeE Ha KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUZOM yriaepoaa(IV); OnpefiessiTb KAPOOHAT- U CUJIMKAT-
runoTesa rj06aJpHOr0 NOTEINJIEHUA KJIMMaTa; TapHUKOBBINA HOHBI B pacTBOpe.
addexT.* OGBSICHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAXOXKeHHeM
YrosibHas KMCJIOTa U €€ coJd, UX PU3NYEeCKHe U XUMUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarlieii 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 GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XHUPaX, OeJKax, nocJie npesiBapuTebHOM paGoThl.
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,
*CoeaHeHUs KpeMHHUs B pupoje. 061ue npeacTaBaeHus 06 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje KpeMHus(IV) u KpeMHHeBOM KucaoTe. CUIMKATBI, UX MeTaJlJIOB) NOCJIe KOHCYJIbTAI[MH C 11eJaroroM.
HCI0JIb30BaHUeE B ObITY, MeAULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTeIbCKOM e TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
[IleMeHT, 6eTOH, Xesie306eToH. [Ipo6ieMbl 6e30macHOro XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPHAJIOB B IOBCEHEBHOMN rocJie KOHCY/IbTallMH C eZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogiesv KpUCTaJINYECKUX PELIETOK aliMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs POMBIIIEHHOCTE.
Mopesnv MoJIeKYJ1 OpraHUY€eCKHX BEILeCTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOPHBIN OINBIT:
KavecTBeHHas peaklus Ha KAp6OHAT-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. . MeHsiesieeBa 1 cTpoeHusi aToMOB. CTpoeHMe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaJlJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMHUYECKUH psif
HanpspKeHUH MeTas10B. Pu3nyecKre U XUMHUYeCKHe CBOHCTBA
MeTaslI0B. *0611ue cr1oco6bl oJTyYyeHUs: MeTalJIoB. [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 XUMHUYECKUX peaKLUM, eciu OJWH U3 peareHTOB
COZLEP>KUT NPUMecH

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

OGBSCHATD 061I1e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOVCTB 3JIeMEeHTOB-
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 NpU BHIOJIHEHUH YUe6OHBIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepHuasbl ([leproauyecKyto CHCTEMY XUMHYECKUX
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/J0BATENbCKOMN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO 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. MeHpesieeBa. HaxoxzeHue B npupoze.
duznyeckue U XMUMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUS
Kanbus (OKCUZ, ruApoKcuz, con). *XKEcTkocTb BoAbI ¥ CIOCO6BI
eé ycTpaHeHHs.*

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

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne 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).

JleMoHCTpanum

BsaumojeiicTBre HATPHs C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HaTPUS U KaJlusl.
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.
[TpakTHYeckue paboThI:

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

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG'BSICHATDH 001KEe 3AKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPyININax ¥ UX COEAMHEHUH C yU6TOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaThb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCH/IOB, CoJIel) ¢ omopoi 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.

CrnenoBaTh npaBu/iaM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUU XMMUYECKOH NOCYy /bl U 000PYyJOBAHHUS.

[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-IOMYJISIPHYIO 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.

XapaKTepHBOBaTb POJIb XUMHUHU B PA3JINIHBIX cd)epax AeATeJIbHOCTHU JII'OL[eI;’I,
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

HedThb), MPOJLYKTHI UX IepepPabOTKHU, UX POJIb B OBITY U peakuui B GbITY.

HPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHre NPOMBIIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Karoluel cpesibl (Ipesie/IbHO JONMyCTUMas KOHLEHTpaus OKpY>Karoluel cpesibl.

Bewects — [IJK). 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, BbICKAa3bIBaTh COGCTBEHHYIO TO3ULMIO 10 TPo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0por Ha MHPOPMaLHIo U3
y4yeOHHKa U CIpaBOYHble MaTepHabl, pecypcel HTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMaTHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBbITh yYTEHBl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTeprataMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3/1eKTPOHHBIE YYeOHUKHY U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [UPPOBBIX 06pa30BaTEbHBIX PECYPCOB), UCNOJIB3YEMBIMH /151 OOYYEHHs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEHN, NPECTABJEHHBIMH B 3JIEKTPOHHOM (1M POBOM) BH/E M PeaJU3YIOLUMU AUAaKTHYecKHe Bo3MoXHOCTU UKT, coepkanme KOTopbIxX
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
oOyJaromuxcst Mpu U3y4YeHUN HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3Y4Y€HUS  BEIIECTB —  CBOMCTBAa  BEUIECTB  OMNpPENESAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBA3BIO M CTPYKTYpPOH BEILIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Temsl: cTpoeHue aToMa, CTPOEHUE BEIIECTBA, BaKHEUIIINE MPECTABUTEIH MPOCTHIX U CIIOKHBIX 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 «Mertamuib nepen «Hemerannamuy, T.k. oOydaromuecs ¢ 3IIP Gonblie 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 PUMeEpax B pasaenax "Mertamisl U ux coequHenus”, "Hemeramibl
IV-VII rpynn n ux coequnenus";

- o0beIHEeHue TeM (AaeT O0JIbIe BOZMOKHOCTEH 11 HCTIOIb30BAHMSI CPABHEHUS — CXO/ICTBA M OTINUUi; TeMa «Kucmopomy
u TeMa «Bomopony);

- BblIeTIeHUe OTeIbHBIX TeM (Tema «IlepBoHauanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX»). BriaeneHne B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHM4eCKONM XUMHUU", 1aeT BO3MOKHOCTb YIIyOJIATh HOHATHUS: ONpeAeTeHUs, KiacCupuKaus,
OCHOBaHUS JJi Kilaccu(UKalluyi, HOMEHKIIaTypa, oOlIMe CBOWCTBA BEUIECTB, CTPYKTypa BEIIECTBA, COCTAaBJICHUE (HOPMYI IO
oOuiei popMyJie ¥ 0 Ha3BaHHUIO, Ha3bIBaHKE BElIeCTBa IO popMyie. B 3ToM citydae mporpaMMHbIi MaTeprall U3 XapaKTepUCTUKU
IVA moarpynnbl MOKHO JIOHECTH HE (PparMEHTOM KapTHHBI «OpPraHMYECKHE BEIECTBa», a KaK 4acTh Leaoro. Moxer ObITh
BblieNieHa TeMa «IIpakTuKyM» B KOHIIE IEPBOTO U BTOPOTO r'0/10B 00yUEHUS.

TemaTuuyeckoe 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 paboThI

Paznen «IlepBoHayasibHble XMMUYECKHE MOHATHSY, 144

1.  Xwumus — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlaboparopHOe 000pyIOBaHHE M IPHUEMBI
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpameHus ¢ HIM
NIeSITETBHOCTH YeJIOBEKa. [paktiueckas padota Ne2 «Ouncrtka 3arps3HEHHOH MOBapeHHON con"

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

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

Paznen «llepuoauyeckuii 3aKOH U MEepHOMUEcKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XuMU4ecKas CBsi3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE peakiumy, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CHCTEMa XUMHUYECKHUX JIEMCHTOB
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 ONPEIEICHHON
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 «PenteHne scKcIiepIMeHTaIBHBIX 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 gncie

Ha KOHTPOJIbHBIC

paboTht

Ha MPAKTUYECKUEC

paboThl

Haszanus pabot

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

IMoBTOpeHue n yriryoiieHue 3HaHUH 10 1 2 IpakTrueckas pabora Ne 8 «Peakium noHHOTO 0OMEHa

OCHOBHBIX pa3/IeioB Kypca 8 kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIIiH B pacTBOPE»
KontponpHas pabora Ne 6 «DmekTporuTrdeckas TUCCOIUAIINS

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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3.00m1as XxapakTepucTUKa
XUMHYecKuX >eMeHToB Vlla
rpynmnsl. ['ajoreHsl.

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

5.001mas XxapaKTepuCTHUKa
XUMHYECKHUX HIIEMEHTOB Va
rpynisl. A3oT, pocdop U ux
COCJIMHEHHSI.

[pakTrueckas pabora NelO «Ilomydenne aMMuaka u H3ydeHHE €TO CBOWCTBY

6.001mast XxapaKTepuCTHUKa
XMMHYECKHX 21eMeHToB [Va
rpynisl. YIaepos, KpeMHUH U UX
COC/IMHEHHSI.

IpakTrueckas paborta Nell «IlomydeHue yriaekucioro raza M H3ydeHHE eT0 CBOWCTB)
IpakTrnueckas paborta Nel2 «Pemenue skcriepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hemetamter IV-VII rpynmn n ux coenuHeHUID

KontponbeHas pabora Ne7 «Hemeramibsny

Paznen «IlepBoHayaIbHBIC XMMHYCSCKHE MTOHATHS 00 OPraHWYeCKHUX BelecTBaxy, 109

7. IlepBoHayaIbHbIE XUMHUUECKUE
MOHSATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O606IIeHHEe MaTepraa 1o Ky

pecy «Heopranuueckasi XuMusi», 44

13. Xumus ¥ oOKpysKaromas cpeza.

1

14. O600nIeHNE MaTepraa o

Kypcey «Heopranudeckass Xumus»

3

KontponpHas padora Ne9 «Mroroas padora 3a Kypc HEOPraHHYECKONH XHUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

IIpumepHbIe TeMBbI,
pacKpbIBaloUIUe JaHHBIH
pasnes NporpamMmel,

M KOJINYeCTBO 4aCOB,
O0TBOAMMOE HAa UX U3Y4YeHHe

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI 1eATeILHOCTH
0o0yyarouuxcs

Pasnen 1.Ilepeonavanbubie XauMuueckue nouaTusi(14 1)
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Tema 1. XumMusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4YeCKOH JesATe/TbHOCTU
Ye/IOBeKa

(44)

*XUMHSI B CHUCTeMe HayK. Ponp xuMuM B KU3HU
yesioBeka.* Tesa u BelecTBa. dusryeckue CBOWUCTBa

BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBaMH U J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BeumiectBa M cMecu. CrnocoObl pasfiesieHUs CMeceH.

*TloHATHE 0 METOAAX NO3HAHUSA B XUMHUU.*
JleMoOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

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

4. Cioco6rI pa3zeseHusi cMeced (GUIbTpoOBaHUE,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

OnucaHue pU3NYECKHUX CBOKCTB BEIIECTB.

PasgesieHre cMecH C MOMOIIbI0 MarHUTa.
[IpakTH4yeckye paGoThI:

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

Ne 2. OyuncTKa 3arpsi3HeHHOM MOBapeHHOU coJn

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHSTHH C IOMOLIBIO MTeJjarora.

PackpbIBaTh poJib XMMHUU B IPUPO/JIE U KU3HU YeJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

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

PaznuyaTh pu3nyeckue 1 XUMHUYECKHe SIBJIEHUs C OIOPOH Ha ONpeiesIeHusl.

OnpezensiTh NPU3HAKU XUMHUYECKUX PEAKIIUHI U YCI0BUS UX NPOTEKAHUSI.

Ciie1oBaTh MpaBUJIaM MOJb30BAHUS XUMUY€ECKOU NOCY[0H U J1JaG0paTOPHBIM 060PY/I0BaHHUEM, A
TaK)Ke MpaBu/iaM 06palieHUsI C XHMUYeCKUMHU Bellle-CTBaMHU B COOTBETCTBUHU C
MHCTPYKIHSMHU M0 BIMOJHEHUIO MPAKTUYECKUX PAabOT 0] KOHTPOJIEM IeJarora.

[l1aHUPOBATh U NPOBOJUTh XUMHUUYECKUH 3KCIIEPUMEHT 110 U3YYEHUIO U OTTUCAHUI0 PU3UYECKUX
CBOWCTB BELIECTB, CIOCOGOB pa3/ie/ieHusl CMecel BelleCcTB I10/i pPYKOBOACTBOM IeJilarora ¢
06CyX/IeHHeM IJIaHa paboThlL.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6-HBIX 3aJlaHUHM U B IIPOLecce HUCCIeJ0BaTelbCKOU
JlesITeIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUU€ECKOTI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTtepuaJel, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM llefjarora.

BbicTparBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBEThI C OITIOPOH Ha UHPOPMALHIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATUHAHBIA
amnmapar Kypca XMMUU

Tema 2. BemnrecTBa
M XMMUYeCKHe peaKuum
(74)

ATOoMBI M MoJIEKY/bl. XUMUYECKHe 3J1eMeHTbl. 3HAaKU
(cMMBOJIBI)  XMMHYECKHX
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-

3jieMeHTOB. OTHOCHUTeJIbHAs

MOJIEKYJISIPHOE YYEHHE.

Xumuyeckas ~ ¢popmysa.  BajeHTHocTb ~ aTOMOB
XMMHUYECKHX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa
BeulectB.*  OTHOCHTeJBHAass  MoOJIeKyJIsipHas  Macca.

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

peaklys 1 eé NPU3HAKH. YpaBHEHHUS XUMHUY€ECKHUX pEaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB TUINBI XUMHYECKHX

peakiui (coeAnHEHUe, pa3yioKeHHe, 3aMellleHHe, 0OMeH).
*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JlemMoHcTpauuu

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

XuMHu4yeckue siBJIeHNs (TopeHue CBeYH, pa3JioKeHHe
caxapa, B3aMMO/|eliCTBHE CEPHON KUCJIOTHI C XJI0PUI0M
Gapus,

passioxkenue ruapokcuaa meau (1), B3aumopericTere

[IpuMeHATb ecTeCTBEHHO-HAay4YHble METO/bl I03HAHUS (B TOM 4YHCJe HabJI0ZieHue,
MO/ieJTUPOBAaHUE, 3KCIIEPUMEHT) U OCHOBHBIE ONepaliii MBICIUTEBHOM e TeJbHOCTH
(cpaBHeHUE, KIaccHPUKAIMSA) /IS U3YYEHUS BELeCTB U XUMUYECKUX peaKIui ¢ Omopou Ha
aJICOPUTM HJIM CXEMBI.

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHSATHH U 3aKOHOB U IPUMEHSTD 3TH MOHSATHS IPU ONUCAaHUHU
CBOMCTB BeILleCTB U UX MPeBpalleHHH C OIOpOoU Ha MJIaH U KJII04YeBble CJI0Ba.

PassnnyaTe Ppusnveckre U XUMUYECKHe IBJIE€HUS, 06'bSICHATD UX CYLIHOCTb C TOYKH 3peHHs
aTOMHO-MOJIEKYJISIPHOTO YYeHHs C OTTOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpezensiTh NPU3HAKU XUMHUUECKHUX peaKIMH, YCI0BUS UX NPOTEKAHUS.

OGBSACHATD CYIHOCTb PU3NUECKUX U XUMUYECKUX SIBJIEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIPHOTO YYEHHS C HCI0Jb30BaHUEM BU3yaJIbHON OMOPHI.

KnaccudunnpoBaTh XMMUYecKre peakLUy (110 YUCIY U COCTABY pearupyolimux 1
00pa3yLIMXCs BEMIECTB) C OMOPON HA CXEMBI.

CocTaBasTb GopMyJibl GHHAPHBIX BEIECTB 10 BaJIEHTHOCTH U ONpe/ieIATh BaJeHTHOCTD MO
dopMys1aM BeleCTB C OOPOU Ha aJIFOPUTM YYeOHbIX JeUCTBUM.

PaccTaBissTh K09¢GdULMEHTHI B ypaBHEHUSIX XUMUYECKUX peaKLUi C OIOpOH Ha aiTOPUTM
y4eOHbIX 1eCTBUH.

CnenoBaTh NpaBU/IaM M0J1b30BaHUSI XUMHUYECKOH MTOCYA0U U JIaGOpaTOPHBIM 060pYA0BaHUEM, A
TaKXKe NpaBUJiaM 06pallleHHs C BelleCTBAaMU B COOTBETCTBUU C MHCTPYKIUSMHU 10 BbINOJIHEHUIO
J1a60pPaTOPHBIX XUMUYECKUX ONBITOB 110/, KOHTPOJIEM NleJjarora.

Hcnosib30BaTh NPU BbINOJHEHUU YUeOHBIX 3alaHUN U B IIpoliecce UCCIe0BaTeNbCKOMN
JlesITeJIbHOCTU Hay4YHO-NONYJISIPHYIO 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.

JlaGopaTopHble M IpaKTHYeCKHE PA0OThI

JlabopaTOpHBIE ONBITHI:

[IpuMepsb! pu3NYECKUX ABJEHUH (N1aBIeHUe BOCKa,
TasiHUe JIbJ1A).

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

Mojenu aTOMOB ¥ MOJIEKYJI.

[Ipaktuueckas padora Ne3. [IpusHaku mpoTekaHust
XUMHUECKUX PEaKIHH.

Bbluncnenusa

— OTHOCHUTEJIbHOU MOJIEKY/IIPHOU MacChl BEIECTB;

— MacCOBOM 10/ XUMUYECKOI'0 3J/IeMeHTa 0 popMmysie
coeIMHEeHUs

MaTepHaJIbl, pecypcbl UHTEp-HeTa 1o/ pyKOBOJCTBOM Ile/larora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOK Ha UHPOPMALMIO U3
y4yeOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO UCII0JIb30BaTh U3y4YeHHbIN NOHATHHHBIN
anmnapar Kypca XuMUH

Tema 3. KosimuecTBeHHBIE
OTHOLIEeHUs B XuMuH (34)

KosinyectBo BemectBa. MoJsib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbI# 06'b€M ra30B. PacyeThl 10 XUMHUYECKOH
¢dopmy.Jie. PacueTbl MaccoBoO# 10/ XHMUUECKOTO 3/IeMEeHTa B
COeJJMHEeHUM, KOJIMYeCTBa BeLIeCTBA, MOJIAPHOW MaccChl
PacuéTbl 1o XMUMHUYECKUM YpaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLbl BellleCTB KOJIMYECTBOM OZIMH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XUMHUYECKOMY YPAaBHEHUIO

PackpbIBaTb CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATD 3TH IOHATHS, a TAKXKe U3yUYeHHble
3aKOHBI U TEOPUHU /1Sl pellieHus] pacyETHbBIX 3a/1a4 C IOMOLIbI0 [TeJiarora.

BBIYMC/IATB MOJIIPHYIO MaccCy BelllecTB; KOJIMYECTBO BellleCTBa, 06bEM rasa, Maccy BellecTBa C
01opoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThI 10 YpaBHEHHUSAM XMMHUYECKUX PEaKIUH ¢ OIopoil Ha o6pasel, aJIrOpUTM
y4e6HBIX 1eCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BeL|eCTBA 10 U3BECTHOMY KOJIMYECTBY,
006BbEMY, Macce peareHTOB HUJIM IPOAYKTOB peaKIHH.

BbicTpanBaTh pa3BEépPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIUIO U3
y4eOHHKA U CIIPABOYHbIX MaTEPHAJIOB, TPAMOTHO HCII0JIb30BaTh U3yYeHHbIN MOHATHUHbBINA
annapar Kypca XMMHUH C IOMOLLBIO NeJjarora.

Pasgen 3. llepuoauyeckuii 3akoH U [lepuogudeckas cucteMa XMMHUYeCKUX 31eMeHTOB /I. U. MeHaereeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTEIbHbIE peakuyu (15 4)

Tema 4. CTpoenue aToma.
IlepuoanyecKkuii 3aK0H H
Ilepuoanyeckas cucrema
XHMHYEeCKUX 3JIEMEHTOB
J. U. Menaeuneesa. (7 4)

HepBbIe IMONBITKU Knaccucl)mcaunn XUMHUYECKHX

3nemMeHTOB. [loHATHE O rpynnax CcxXoAHbIX 3JIEMEHTOB
(H.[eJIO‘-IHbIe W 1EeJIOYHO3€eMeJIbHbI€ MeTaJlJibl, I'aJIOT€HBbI,

WHEPTHbIEe Tra3bl). *JjieMeHThl, KOTOphblE 0OpPA3YIOT

aMoTepHbIe OKCU/IbI U TUAPOKCUBL*

[lepyosnyecknit  3akoH. Ilepuoguyeckada cucrema

XUMUYECKUX 3JIEMEHTOB . 1. Mengeneena.

KopoTkoneprosnas u *aiauHHOmepuofHasa™  GopMel

PackpbIBaTh CMbIC/ IEPUOAMYECKOT0 3aKOHA 10/] PYKOBO/CTBOM IeJjarora.

[ToHMMaTh CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHe paJJUyCOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX COEJUHEHUH OT
MOJIOXKEHUS B IEPUOJUUECKOH CHCTEME U CTPOEHHMSI aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIULL.

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

[IporHo3upoBaTh XapaKTep U3MeHeHHs] CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH M0 rpynnaM u
nepuojam [leprouecKoi CUCTEMBI C TIOMOLIbIO TTejarora.
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[leppoAnYeCcKOd CUCTEMBI XUMHUYECKHUX 23JieMeHTOB /.
U. MeHzeneeBa. [leprofbl U rpynnbl. PU3NYECKUNA CMbICIT
NOpPSZKOBOrO HOMepa, HOMepOoB Mepuoja U [Py
3JIeMeHTa.

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

J. 1.

3JIEMEHTa Ino ero

CHUCTEMBI MeHpeneeBa. XapakTepucTHKa

XUMHUYECKOTr0 MOJIOXKEHUI0O B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.

pazuyca
MeTalJIn4yeCKUX u

*3aKOHOMEPHOCTH  HU3MEHEHUS aTOMOB

XUMHYECKUX 3JIEMEHTOB,
HeMeTa/U/IM4eCKUX CBOWCTB IO TpynmnaM M HepHojaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB /JIsI Pa3BUTHUS HAyKHU U
npakTuku. /. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
JdeMoHcTpanuu

KopoTkonepuoaHas v JMHHONIeproAHast GOPMbI
[leproanyeckoi cUCTEMbI XUMHUYECKUX 3J1EMEHTOB

J. U. MeHpesneeBa.

O3HakoMJIeHHe ¢ 06pa3liaMy MeTa/lJIOB U HEMETAJLJIOB.

JlabopaTopHble M MPaKTHYEeCKHe PadoThI
JlabopaTOpHBIH OMBIT:

BsaumogeiicTBMe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1ieJioyei

XapakTepU30BaTb XMMHUYeCKHE 3/IeMeHTh] IePBbIX TPEX NePHUOA0B, Ka/IUs, KaJbLUsA 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /l. U. MeH/jeseeBa.

CiieoBaTh MpaBUiaM 6€30MacHOM paboThl B 1a60PaTOPUHU IPH UCI0Ib30BAHUN XUMUUECKON
nocyApl ¥ 060pyj0BaHUA M0/, KOHTPOJIEM Ile/jarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALMIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO UCII0JIb30BaTh U3y4YeHHbIN NOHATHHHBIN
anmapar Kypca XMMHH N10CJIe CTPYKTYPHUPOBAaHUA MaTepHuaJia C UCII0JIb30BaHHEM KJIUIIIE.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI yde6GHHKa [ocIie
CTPYKTYpHUpOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucremMy
XMMHYecKHuXx a1eMeHTOB /I. Y. MeHzesieeBa, TabIMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUH U
coJieH B BOJie, 3JIEKTPOXMMHUUYECKUH s/l HANPSXKeHUH MeTaJlIoB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCleJ0BaTebCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUYECKOTr0 COZep>KaHus, ClIpaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa NMoj pyKoBOJCTBOM Nejarora

Tema 5. CTpoeHue BelecTB.
XumMu4yecKas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBUTEIbHbIE PeaKIHI

(8 1)

Xumnaeckast cBs13b. KoBaneHTHas (MoJsipHAs 1 HENOJISIPHAS)

CBSI3b.  *DIIEKTPOOTPHLATEILHOCTh  aTOMOB — XMMHMYECKHX
anmeMeHTOB.* VoHHas cBA3b. *THIBI KPHCTAJUIMIECKUX
pemeTok.*

CreneHb OKHCJIEHUS. OKHCINTENBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. HpOL[eCCbI OKHCJIEHHUA U
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
peaxuuy pas3sioKeHus, COeTMHEHNS

PackpbIBaTh CMBICI H3y4YaeMbIX MOHATHIA MO PYKOBOACTBOM IEarora.

Onpenensats BUJ XUMAYECCKOW CBSI3U B COCMHEHHUH C UCTIOIB30BAHUEM CXEM.

OmnpenensiTh CTeNeHb OKHUCIICHUS] XUMIYECKOT0 2JIeMEHTa 110 (hopMyJie ero COeANHEHHS C
HCTIOJIb30BAHUEM AITOPUTMA.

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

OOBSCHATH CYIIHOCTD MPOIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CoCTaBIIATh IEKTPOHHBIN OaTaHC ¢ YIETOM YMCIa OTJAHHBIX U IPUHATHIX AJIEKTPOHOB.

CocCTaBIsATh YpaBHEHHE OKUCIHTENFHO-BOCCTAHOBUTEIBHOM PEAKIIUK MO AITOPUTMY pasdopa
OKHCITUTENILHO-BOCCTAHOBHUTEIBHOW PEaKIHH.

Vcnonp30BaTh NpH BBHITOJHEHUH YUeOHBIX 3aaHUH TEKCThl YUeOHHKa MOCHIe CTPYKTYPUPOBAaHHUS

Marepuara, ClipaBOYHbIC MaTepuaibl (IEPUOANYECKYIO CHCTEMY XUMHYECKHX 3meMenToB 1. 1.
MenzeneeBa, TabIIMIly paCTBOPUMOCTH KUCJIOT, OCHOBAHHM 1 COJICH B BOJE, SIEKTPOXHUMHYECKUI Pt
HaIpsDKeHUH METaJlioB)
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Paszzes 2. BaxxHelilMe npeACcTaBUTE/IM HEOPraHMYeCKHX BelecTs (35 4)

Tema 6. Kuciopoa. Bonopon.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3jJleMeHT MW 1npoctoe BeuecTBo. 030H. Haxoxaenue

KHCJIOpoJa B MNpUpoje, OU3MYECKHE UM XUMHYECKHE
cBo¥icTBa. Peakuyy ropeHus MPOCTHIX U CI0XKHBIX BEIECTB.
*TermyioBoil 3QdeKT XUMHUYECKOW peakuuu.* IJK30- U
3H/I0TEpMHUYECKHE peakuuy, *TepMOXUMHUYECKHE
ypaBHeHus.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KHCJIopoJa B

NpUMeHEeHUue

JIabopaToOpu ¥ HPOMBIIJIEHHOCTH.
KHCJI0pOJa. KpYyroBOpOT KHCJOpoJa B
npupo/e. ToIuBo: yrojb U MeTaH. 3arpsA3HeHue BO3yxa,
yCUJIEHHUE TapHUKOBOT0 3¢ PeKTa, pa3pylieHne 030HOBOTO
c10s1.

Bogopoa — aseMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/ie, GU3UYECKHEe U XUMUYeCKHe CBOMCTBA
B3aUMOJIEUCTBUS C

(Ha npumepe HeMeTa//laMU U

OKCHJaMH MEeTaJJIOB), MpUMeEHEHHUE, *Crmoco6bl

nosydeHus.* [loHATHe o KucaoTax KucaoTe! u conu.

JeMoHcTpanuu

Bsaumogeiicteue dpocdopa, ceprl U xesiesa ¢ KUCI0POJOM
(BO3MOXHO UCNOJIb30BAaHNE BU/IE0OTBITOB).
OnpezeneHue cojiepXaHus KUCI0PO/a B BO3/yXe.
OnbITHL, IeMOHCTPUPYIOILHE YCJI0BUS BOSHUKHOBEHUSA U
NpeKpaleHUs TOpeHus.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI

JlaGopaTOpHBIH OMBIT:

O3HakoMJieHUe ¢ 06pasLaMu OKCHAOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYEHHE ero CBOKCTB.
[Ipaktuaeckas padorta NeS. [TomydeHre Bogopoaa i u3ydeHne
€ro CBOMCTB.

Boruuciaenus
— MOJIEKYJIIPHOM MacChl KHCIOPO/ia U 030Ha Ha
OCHOBaHUH aTOMHOﬁ MacCChbl XUMHUYECKOI'0O 3JiIeMeHTa

PackpbIBaTh CMbIC/ U3yYaEMBIX IOHSATHI U NPUMEHSITb 3TH NOHSATHUS IPY OIIMCAHUU CBOMCTB
BELIECTB U UX NPEBPAIEHUH C UCI0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHIIE.

XapakTepu30BaTh (OMUCHIBATH)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anicCh
COCTaB BO3/yxa, PU3NYECKHe U XU-MHUYeCKHe CBOHCTBA KUCJI0PO/a, CIOCO6HI o MoJIydeHus,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHHMBATb PeaKLMU [OpeHUs U Me/IIEHHOT 0 OKUCJIEHUS C IpeiBapUTeIbHBIM 00CYX/IeHHeM
napaMeTpOB CPaBHEHHUA.

Co6upaTh NpuUGOPHI AJIs MOJyYeHHUs KUCJI0Poia (BbITECHEHHEM BO/Ibl M BO3/1yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHUCJIOPOJ 110/, KOHTPOJIEM [IeAarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /AJIS1 COCTaBJIeHUsI GOPMYJI BEL[eCTB, MOJIEKYJISIPHBIX
ypaBHEHUH XMMHUYECKUX peaKIuil c yuacTHeM KHCJI0po/a.

OGBSACHATD CYyILHOCTb 3KO0JI0IMUYeCKUX NP06JieM, CBI3aHHbIX C 3arpsi3HEeHHEM BO3/yXa.

CrnesoBaThb NMpaBu/iaM 6e30M1acHOM paboThI B 1a60PAaTOPHUU IPH UCII0JIb30BAaHUU XUMHUYECKOH
nocyzibl 1 060py10BaHHUs 110/, KOHTPOJIEM [1e/jarora, a Takxe IpaBu/iaM o6palleHus ¢
rOpPIOYHMH BeIeCTBAMHU B OBITY.

[l1aHMpOBATE U OCYLIECTBJIATh HA MPAaKTHKe XUMUYeCKHUe SKCIIepUMEHThI, IPOBOJUTH
HabJII0ieHHs], [leJlaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIepU-MeHTa [0/, PYKOBO/CTBOM IeJjarora.

Y4dacTBOBaTh B COBMECTHOM paboTe B IpymIIe.
Hcnosib30BaTh NpH BBINOJTHEHUH YUeOHbBIX 3a/laHUH U B IIpoliecce UcCae0BaTelbCKON
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTtepuaJel, pecypcbl UHTepHeTa N0 pyKOBOACTBOM Ilefjarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa HHPOPMALUIO U3
y4ye6HHKA U CIPAaBOYHbIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCIO0JIb30BaTh 3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XUMHUH

Tema 7. Boga. PacTtBopsl.
IousaTHEe 06 OCHOBaAaHUAX

Boga. Ee cocraB. CtpoeHue. Mosiekysibl. *®usnyeckue
CBOWCTBA BOJbl. Bojja kak pactBopuTesib.* PacTBOpHIL

PaCKprBaTb CMBbICJI U3y4YaeMbIX MOHATHHN U NPUMEHATDb 3TH NIOHATHUA IPHU OITMCAHUU CBOWCTB
BeleCTB U UX HpeBpameHm‘/’l C moMolbIO neaarora.
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(54)

*[loHsATHE O PpaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX 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.

JemoHcTpanun

JJ1eKTPOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJbI C
MeTtasiamMu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON pacCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U Lies104el € IOMOLIBI0
WH/JMKaTOPOB.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJIeHHe PACTBOPOB C Ollpe/ie/IEHHON
MacCcOBOH /0Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepusoBaTb $U3HYECKHE U XUMUYECKHE CBOWCTBA BOJIbI, €€ POJIb KaK PACTBOPUTEJISA B
HNPUPOAHBIX POLEccax C ONOPOH Ha IJIaH U CXeMY.

CocTaBJIAATb YpaBHEHUS XUMHUYECKUX PeaKIMH C yYacTHEM BO/ABI C ONIOPOH Ha CXEMY.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NIPUPOJHBIX BOJ,
CrnocoGbl OYHUCTKU BOJbI OT IPUMeECEH, MePHI 110 OXPaHE BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBapUTENbHOT0 CTPYKTYPUPOBAHUS MaTepHaa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOAUTh
Hab6JII0/IeHUS, ie/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEHTA 110/, KOHTPOJIEM Ie/1arora, C UCIoJb30BaHUEM KJIHILE.

CieoBaTh MpaBUiaM 6€30MaCcHOM paboThl B 1a60PaTOPUH IPH UCIOJIb30BAHUU XUMUY€ECKOU
NOoCy/Abl M 060py/J0BaHU 110/, KOHTPOJIEM Ile/larora.

[IpoBOAUTH BBIYMCJIEHUS C IPUMEHEHUEM TOHATHS «MaccoBasi [10Jis BellleCTBa B pacTBOpPe» C
onopoi Ha GpOpMyIbL.

HWcnosib30BaTh NpU BBINOJHEHNH Y4eOHBIX 3aJJaHUH U B IIpolLiecce HUCCIef0BaTelbCKON
JlesITeJIbHOCTH HAy4YHO-NONYJIIPHYIO INTEPATYPY XMMHUYECKOT0 COlep>KaHUs, ClIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 10/ pyKOBOJCTBOM Ilefiarora.

BricTpanBaTh pa3BépHyThle NMCbMEHHbIe U YCTHbIE OTBETHI C OIOPOX HAa UHPOPMALHIO U3
y4yeOHUKa U CIPAaBOYHBIX MaTEPHUaAJIOB, FPAMOTHO UCII0JIb30BATh U3yYEHHbIN NOHATHHHBIN
anmnapat Kypca XMMHUH [10CJIe NIPe/iBapUTEbHOTO CTPYKTYPHUPOBaHHUA MaTepyaJla.

Tema 8. JsieKTpoIuTHYECKASA
Aucconuanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust 3JIEKTPOJIMTHUECKOHN JTMCCOITUAITUH.

JccoLuanys. ONeKTpoNuTHl U

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHH3M JUucconranu

DIIeKTPOIUTHYECKAs

BEILIECTB C PA3JIMYHBIMU BUIAMH XMMHYECKOH cBs3u. [loHsTHE

ocrerneHn aucconuanuy.* CUIIbHBIE U CIa0ble 3JIeKTPOJIHTHL.
Peakin noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHMS PeaKIvi

HoHHOrO oOMeHa 110 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs peakuui. XHUMHUYECKHE CBOWCTBAa  KHCIOT,

OCHOBaHWUII W colel B CBeTe MpeACTaBICHUH 00

JJIEKTPOJIUTHUYECKOM Tucconranui. KauecTBeHHbIE peakiuy Ha

KaTUOHbl W AHWOHBI: HMOHBLI XJIOPpUI-, 6pOMl/I}1-, noauna-,

cyibgar-, kapOoHaT-, CHIMKAT-, (Gocdar- aHNOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHMHA, MarHus, KajJablMs, aJIIOMHUHHA,

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

PackpbIBaTb CMbIC/ U3y4YaeMbIX NOHATHH, @ TaKXKe CMbICJI TEOPUH 3JIEKTPOJIUTHYECKON
JUCCOLIMAIMU C OTIOPOM Ha CXEMBI.

OO6'BSCHATb MPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BO/IHBIX PACTBOPOB C IOMOIIIbIO eJarora.
CocTaB/sATh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJI0u€el U CoJiel, IOJIHbIE U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMHUYECKUX PeaKIIMH HOHHOTO 06MeHa.

[I1aHUPOBATh U OCYIIECTBJIATh HA MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOJIUTh
HaOJII/IeHUs, [IeJIaTh BBIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMeHTa I0c/Ie TPeJBapUTeTbHON
paboThI.

CneznoBaTb npaBuJaM 6e30mMacHOM paboThl B TaGOPAaTOPHUH NTPH UCIIOTb30BAaHUHN XUMUYECKOHN
MOCY/Ibl 1 060PYA0BAHUSA O] KOHTPOJIEM TeJjarora.

[Ipou3BOIUTD BEIYKUCIEHHUS [10 XUMUYECKHUM YPaBHEHUSIM.

BricTpauBaTb pa3BEépHYTble MNHUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOM Ha HHGOPMALUIO U3
y4eOGHHKA U CIPABOYHbBIX MaTEPHaJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIM MOHATUIHBIN
anmnapar Kypca XMMHUHU [I0CJie Ipe/iBApUTENBHOT0 CTPYKTYPUPOBAaHUS MaTepyana.

Hcnosb30BaTh NpU BhINOJHEHWH YYe6OHbBIX 3aJJaHUI U B IIPOLiecce UCCIel0BaTeNbCKON
JlesITeJIbHOCTH HAY4YHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUECKOT0 COZlepKaHUs, CIPAaBOYHbIe
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JleMOHCTpauuu

JJieKTpUYecKass IpOBOJUMOCTb PACTBOPOB BeLIeCTB;
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 wénoun, kap6oHaTa HATPUA U
COJISTHOW KUCJIOTBI, peaKiusi HeUTpasiu3anuu Mexay
TUJPOKCUOM KaJIHs U COJITHON KUCIOTOM.
BreryuciieHusa

— 110 YypaBHEHUAM XUMHUECKUX peaKIui

MaTepHaJibl, peCypChbl ]/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*),
HOMeHKJ/IaTypa *[losyyeHne™ u XuMHu4yeckue CBONCTBA
OKCHU/IOB (B3aUMO/IEMCTBUE C BOAOU, KUCJIOTAMH,
11e/I09aMH).

OcHoBaHHUsA: COCTaB, Kiaccudukanus (1es04u U
HepacTBOpUMble OCHOBAHUS), HOMEHKJIATypa, GU3ndecKue
Y XMMU4YeCcKHe CBOWCTBa (B3aUMO/IeCTBHE C OKCH/IAMHU
HEMeTaJIJIOB, KUCIOTaMH, COJISIMH), *Coco6bl nosiydyeHus.*
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, CHOCOGHI MOJTyYeHUs],
B3aUMO/JIeMCTBHE COJIel C MeTa/lllaMU, KUCJI0OTaMHU,
11eJI04aMH U COJISIMHU.

'eHeTHYecKast CBSI3b MEX/Y KJIacCaMH HEOPTraHUYECKUX
coeuHeHWH. ['eHeTHYeckue psAbl. [loHATHE 06
*aMoTepHBIX FTUAPOKCH/IAX (Ha MpHUMepe IUHKA U
QJIIOMUHUSA): XMMHUYeCKHe CBOMCTBA B3aUMO/IEHCTBYE C
KHCJIOTAMH U 1IeJI0YaMH, pa3JyioKeHre MPY HarpeBaHUM.*

JemMoHcTpanuu

06pa3ibl HEOPraHUYECKUX BENECTB PA3JIMYHBIX KJIACCOB.
B3auMopelicTBUe pacTBOpa CEpHOM KMCJIOThI C OKCUI0M
meau(Il).
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OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COCAMHEHHH 10 MA0I0Hy.
CocTaBieHHe CXeM CTPOEHHUS] OCHOBHBIX KJIaCCOB HEOPraHWYECKHX COETMHEHMH Ha OCHOBE
OTIpe/IeNEHNsl.

Cocrasienne hopMyJ1 OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHI U Ha3bIBaHUE UX I10
MEX/TyHapOIHO! U TPUBUAIBEHOI HOMEHKIIATYpE C UCIIOJIb30BaHUEM ONPEIEICHNs U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunmpoBanne n3ydaeMbIxX BEIIECTB MO COCTaBY U CE0LCMEAM C ONIOPOH Ha OMpeeieHH,
CXEeMBbI ¥ TalJINIly PacCTBOPHMOCTH.

CocraBienne TabIUIBI TEHETHIECKUX PSIOB M CXeMBI «[ eHeTndecKast B3anMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTAaHWIECKHUX COCTUMHEHUI» MOJ PyKOBOACTBOM Iearora.

[Tporuo3upoBaHue CBONCTB BEIIECTB Ha OCHOBE OOIINX XMMHUUYECKUX CBOWCTB H3YUEHHBIX KJIACCOB,
IpYII BEUIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cxeMbl «I'eHeTnueckast B3aUMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEAUHEHUID M0/ PyKOBOACTBOM Ielarora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakLuii, WUTIOCTPUPYIOINX XUMUYECKUE CBOUCTBA
U3Y9IEHHBIX KJIACCOB U CNOCOObI NOJIYYeHUs BEIIECTB N3yUeHHBIX KJIACCOB, TPYTIII, a TaKKe
MOATBEP>KAAIOIIIX TeHETHUECKYTO B3aHMOCBSI3b MEX/[y HAMH, C OTIOPOif Ha BepOAITBHYIO CXeMY B
KaueCTBE 3PUTEIHHON OTIOPHI.

CocTaBieHre MOJNEKYIAPHBIX yPAaBHEHHH PEAKIIiA 110 CXeMaM C MPEABaPUTENHHBIM 00CyKICHUEM
BBIOOpa pearupyromnx BEIIECTB.

Beruncnenue 1o ypaBHEHHSIM XUMHYECKHX PEaKIUil KoIu4ecTBa, 00bEMa, MacChl BEIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM POAYKTOB PEAKINH MO arOPUTMY.

[InanupoBaHUE M OCYLIECTBICHHE HA MTPAKTHKE XMMHYECKOTO SKCIIEPUMEHTA U HAOMIOACHHS 110
PYKOBOJICTBOM YUHTEIIS.

DopmynupoBaHne BEIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIO0IF30BaHUEM OMOPHBIX CIIOB.
DopmynupoBaHKEe ¢ TOMOIIBIO MEJaroTa U BEITOJIHEHHE ITPaBII Oe301macHoi paboTs! B tabopaTopun
TPH UCTIONB30BAHUN XUMUYECKOH TTOCY B B 000PYIOBAHHS.

Hcnonp3oBaHue IpH BHINOJHEHUN YY€OHbIX 3alaHUI U B IIPOLIECCE UCCIIEA0BATENIBCKON AEATEIbHOCTU
Hay4HO-TIOMYJIAPHOH JUTEpaTypbl XMMHYECKOTO COZIEPXKAHUS, CIPAaBOYHbIE MaTepUabl, PECYPChI
HHTepHeTa, ocyiecTBiIeHne BbIOOpa 1101 pyKOBOJCTBOM HaCTaBHHUKA.




Peaknus HeHTpasn3aLUH.
BrITecHeHMe 0JHOI'0 MeTaslja IPYTUM M3 pacTBOpa COJIH.

JlaGopaTopHble H IPaKTHYeCKHe PaGoThI
JlabopaTOpHBIE ONBITHI:

B3anmojelcTBUe KUC/IOT C MeTalJIaMU.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMojeiicTBre HepaCTBOPUMBIX OCHOBAaHHUM C
KHUCJI0TaMHU.

PaznoxeHue rugpokcusa meau(ll) mpu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMeHTaJbHBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCChbl HEOpPraHUYeCKUX COeJUHEeHUM».

BbluncneHus
— [0 YpaBHEHUSIM XUMHUYECKUX peaKLui

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMCHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaIII/IIO u3
y‘Ie6HI/IKa U CIIPaBOYHBIX MAaTE€PUAIOB, 'PAMOTHOEC MCIIOJIb30BAHUE U3YYCHHOTO TIOHATUHHOTO
arrapara Kypca XuMHUHU € UCIIOJIb30BAHUEM ILIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Pa3znen 3. BemecTtBo M XuMHUYeCKHe peakuuu, 44

Tema 10. Xumuueckue
peaxuuu. OcHOBHBbIE
3aKOHOMEPHOCTH XHMHUYECKHX
peaxumii (44)

*TloHATHE O CKOPOCTH XMMHUYECKOU peakiuu. DaKkTopsl,
BIIMSIONIME HA CKOPOCTh XUMHUYECKOH peakuuu. [loHsTHE O
TOMOTEHHBIX M TETepOreHHBIX peaknusax. Ilonstue 006
0o0paTUMBIX U HEOOPAaTUMBIX XHMHYECKHX PEaKIHUsX.
Ionste o CwmemnieHne

XAUMHYCCKOM PaBHOBECHU.

XMMHYECKOTO paBHOBechs. DakTOphl, BIHAIOIIHE Ha
CKOPOCTh XUMHYECKOH PEaKINy U TOJI0KEHHE XUMHIECKOTO
paBHOBecus. Kraccmdurammss XUMHYECKMX pEaKIui 110

Pa3HBIM OCHOBAaHUAM. ™

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHH ¥ IPUMEHSATH 3TU MOHATHUS [IPU ONMCAHUHU CBOMCTB BEIIECTB

HX IPEBpaLICHUM.

KrnaccngunupoBats XUMHUECKHE PEAKIIUH IO Pa3IMYHBIM IIPU3HAKAM.

Y cTaHaBNIMBaTH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3IMYHbIX (PaKTOpOB IO

PYKOBOZICTBOM YYHTEIIS.

[TpOrHO3UPOBATH BO3MOKHOCTH MPOTEKAHHMSI XMMUYECKUX MTPEBPALICHHUH B Pa3JIMYHbIX YCIOBHAX I0CIE

MpeBapUTENEHON pabOTEHL.

DrpenensaTs okucIuTens U BoccTaHoBuTens B OBP.

CocTaBisATh AJIEKTPOHHBIH OalaHC peakIyu.

[TpOM3BOANTD BBHIYUCIICHHS 110 XUMHYECKHM YPAaBHEHHSAM MO arOPUTMY.

BrIcTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE H YCTHBIE OTBETHI C OMOPOil Ha MH(POPMANUIO U3 YUeOHHKA U

CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCIIOIB30BaTh U3YUSHHBII MOHSATUIHBIN anmapar Kypca XUMHH

TIOCJIe TIPE/IBAPUTEIILHOTO CTPYKTYPHPOBAHHS MaTepHaa.

Vcnonb30BaTh MPHU BBIIOJHEHHUH YUeOHBIX 3aJaHMil M B IIPOIIECCEe UCCIE0BATENBCKON e TEIbHOCTH

Hay4YHO-TIONYJSIPHYIO JIUTEPATypy XUMHUYECKOTO COJIEPKaHMUs, CIPABOYHBIE MATEPHAIIBI, PECYPCHI

VHTepHeTa nocie KOHCYJIBTAIMH C HEeAaroroM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHSTHIA, @ TAKKE CMBICT TEOPUH JIEKTPOIUTUUECKOM AUCCOLMAIINN C

OMNOpOY Ha CXEMBI.

DOBACHATH IPHYUHBI ATEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocCTaBiIsATh ypaBHEHUS AUCCOLMUAIMN KHUCIIOT, LIETOYel U COJIeH, MOHBIE U COKPAIIEHHBIC HOHHbIE

YpaBHEHHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[1aHUpPOBATH M OCYIIECTBISATH HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS,
JIeNaTh BBIBOJIBI IO PE3yIbTaTaM SKCIEPUMEHTA ITOCIIE TPEABAPHTEILHOH paboThI.

CremoBats npasmiaM 6e30macHoi paboThI B 1a00paTOPHHU MPH HCIIOIb30BAaHUH XUMUIECKOH MOCY Bl H
060pyI0BaHUs 10T KOHTPOJIEM MeAarora.

l_lpomBozme BBIYHCIICHUS 10 XUMUYCCKUM YPABHCHUSAM.
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BrIcTpanBaTh pa3BEPHYTHIEC MMCEMEHHBIE M YCTHBIE OTBETHI C OITOPOil Ha MH(GOPMAINIO U3 YIeOHUKA 1
CIIPaBOYHBIX MaTepUaoOB, TPAMOTHO MCIIOIB30BaTh N3YUCHHBII NOHATHHHBINA anmapar Kypca XUMHN
1ocje IpeIBapUTEIILHOIO CTPYKTYPUPOBAHUS MaTepUaa.

Vcrionp30BaTh MpH BEITIOTHEHUH YIEOHBIX 3a/IaHUH U B IIPOIIECCE HCCIIEI0BATENbCKON IESITeTbHOCTH
Hay4YHO-TIOMYJIAPHYIO JIUTEPATyPy XUMHUUECKOTO COJEPIKaHUsI, CIIPAaBOUYHBIE MaTEPHANbI, PECYPCHI
WnTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KVIACC

(2 g4 B HEmeMIO, Bcero 68 u)

IIpumepHbIe TeMBbI,
pacKkpbIBalouIye JAHHBIH
pasjes NporpamMmel,

U KOJIM4eCTBO YaCOB,
OTBOAMMOE HAa UX U3Y4YeHHe

OcHOBHOe coJep:KaHue

OcHOBHBIE BHIbI IeITETbHOCTH
o0yuarouuxcs

Paspe 1. BemecTBo 1 XUMHU4YeckHue peakuu (104)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Meprommaeckuii 3axoH. [lepnoandeckas cncreMa XUMHIECKHAX
anemenToB JI. YI. MenneneeBa. 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 HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB
(MexIyHapoaHas U TpUBUANIbHASA). XUMHYECKUE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3INYHbIM KJIaccaM
HEOpraHWIECKUX COeNUHEeHnIl. [ eHeTnueckas cBsa3b
HEOPraHWYIECKHUX BEIIECTB.

CrpoeHue BelecTBa: BUIbI XUMIUECKON 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

[Ipaktuueckas padorta Ne§ «Peakuny nOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIny Ha HOHBI
B pacTtBOpE".

KonTponbHas padora Ne6 «DneKkTponnTHiecKas TUCCOLHAIH)

XapakTepu3oBaTb XMMHUUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHUO/0B, KA1 U KaJbLUA 110 UX
noJioxkeHuto B [leproanyeckoii cucreme /I. U. MenzesieeBa c onopo# Ha alrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHW4ecKHe BelllecTBa U3yYeHHBIX KJIACCOB C OIOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XUMHUYECKHE CBOMCTBA BELECTB Pa3/IMYHbIX KJIACCOB, N0 TBEPK/IATh
CBOWCTBA IPHUMepPaMHU MOJIEKYJISIPHBIX ypaBHEHUH XUMUYECKHX PEAKIUM C OIOPO Ha CXEMY.

OnpenensiTh BUJ XMMUYECKON CBSI3U U TUIl KPUCTAIMYECKON PEIIETKHY BeleCTBa C ONIOPOM Ha
cxXeMmy.

[TporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IIPEABAPUTENIBHOTO
pas6opa.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
rHopMaLHIo U3 yIeOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO UCI0/1b30BaTh U3y4eHHbIN
NOHATHUHHBIN aNnapaT Kypca XUMHUU.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 33JJaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTtepuaJsl, pecypcbl UHTepHeTa NoJ pyKOBOACTBOM Ilefjarora.

PackpbIBaTh CMBICI TEOPUH DICKTPOIUTHYCCKON quccorranny. OObICHATH IPUYHHEL

3NIEKTPONIPOBOAHOCTH BOIHBIX PACTBOPOB;

CocTaBisTh ypaBHEHUS! UCCONMALIMH KHCIIOT | IENI0YEH, TIOJTHBIE ¥ COKPAICHHbIe XUMUYECKHe

YPaBHEHHUS] XUMHUYECKUX PEAKIii HOHHOTO OOMeEHa.

Paszzaen 3. HemeTasibl

U UX coeJUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTUKA
XMMHYeCKUX dj1eMeHTOB VIIA-
rpynnsl. I'ajioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJ1s1 HUX
cTeneHu okucaeHus. CTpoeHue U pUsnveckre CBOWCTBA
HPOCTBIX BEIECTB — rajJIoreHoB. XHMHUYeCKHe CBOHCTBA Ha
npuMepe xJopa (B3auMo/ieiCTBHE C MeTalJIaMHy,
HeMeTaJlJIaMU - BOJIOPOJIOM M KHCJI0POJI0M, *1iesioyaMu™).
XnopoBozopoa. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHre. KauecTBeHHbIe peaKIMM Ha
rajJloreHu/i-uoHsl. */[edcTBHE XJI0pa U XJI0POBO/OPOAA Ha
OpraHu3M yeJsioBeKa.* BakHeMH11Me XJI0pUABI U UX

O6'BACHATD 0611HMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB M UX COeJUHEHUH B
npeJies1ax MaJiblX NEPUO/OB U TJIaBHBIX oArpyni [lepuoauyeckoi cHCTeMbl XUMUYeCKUX
3J1EMEHTOB C Y46TOM CTPOEHHS UX aTOMOB C HCNOJIb30BAHUEM CXEMBIL.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MIPOCTHIX BELECTB rajoreHoB (Ha
NpUMepe XJI0pa) U CJIOXKHBIX BeLeCTB (XJI0pOBOJ0PO/Ia, XJIOPU/A HATPHs ), CIOCOGBI UX
NOJIy4eHUs], TIPUMEHEHUE U 3HaYeHNe B IPUPO/ie U XKU3HHU YeJI0BeKa MocJIe
CTPYKTYypHUpOBaHUS MaTepHaJa.

OnpefiessiTh TaJIoTeHU/-HOHBI B PACTBOPE C UCNOJIb30BaHUEM TabJIMIbl "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYIIECTBJIATh HA IPAKTHUKE XUMHYECKHE SKCIIEPUMEHTHI, TIPOBOUTD
HabJII0/IeHUS, J1e1IaTh BBIBOZBI 10 pe3y/IbTaTaM 3KCIIepUMEHTA 110CJIe IpeABapUTEIbHON
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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.

CrefoBaTh NpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUM NP UCII0JIb30BAaHUU XMMUYECKOH
1oCy/ibl M 060py/10BaHHUs 110/, PYKOBO/JCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHbIE OTBETHI C 0NIOPOH Ha HHOOPMALUIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHBIN
anmnapar Kypca XdMHUH.

HWcnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B IIPOLECCE UCCIEI0BATENbCKON
JleATEIbHOCTH HAyYHO-TIONYJ/ISIPHYIO JIMTEPATYPY XUMUUECKOTO COZePaHUs, CIpaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. O61mas
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 4)

0O611as xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynmnsbl.
Oco6eHHOCTH CTPOEHUS AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpoeHHe Hu
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cepbl.

AnnotponHsle MogMUKALUY KUCJI0PO/A U CEPBI.
XuMuyeckre CBONCTBA cepbl. CEPOBO/IOPO/I, CTPOEHHE,
du3nYecKkre U XMMHYeCcKHe CBOMCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHast KUCJI0Ta, PU3nUecKue

Y XMMHUYECKHe CBONCTBA (001He KaK MpeICTaBUTE s
KJIacca KUCJIOT U celjuruyecKre), IpUMeHeHHe.
CepHuUcCTas KMCJI0TA.

*XUMHYecKre peaKklHH, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO CN0co6a NMoJTy4eHusl CEpHON KUCJIOTHL*
CoJiu CepHOM KUCJ/IOTBI, KQueCTBeHHas peaklus Ha
cyibdaT-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

Kosnekuuu (BuzseomMaTepuasbl): cepa U eé coeiMHEHMUS.
O6yryinBaHUe caxapa [oJ, eiicTBUeM
KOHLEHTPUPOBAHHOMN CEPHOM KHUCJIOTBHI.

JlaGopaTopHbIe U IpaKTH4YeCKHUe paGoThl
JlabopaTopHbBIE OMBITHI:

O6HapyxeHHe cy1bpaT-NOHOB.

B3aumozielicTBUe pa36aBJIeHHONW CEPHON KUCIOThI C
LMHKOM. BbIuMc/1eHUA

M0 YPaBHEHUSM XUMHYECKHUX PEAKILIHH;

O6BACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 Ux
coeHEeHUH
C y4éTOM CTPOEeHHsI UX aTOMOB C OITOpoH Ha cxeMy "HMi3MeHeHHe pafinycoB B oArpynnax".
XapakTepusoBaTh pU3NUeCKUe
Y XMMHU4YecKre CBOKMCTBa IIPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (cepoBOL0PO/ia, OKCH/IOB
Cepbl, CEPHOH KUCJIOTHI, CyJIbPATOB), CIOCOOHI UX MOJIyYeHHs], IPUMEHEHHE U 3HAaYEHUE
B IPUPO/Jie U »KU3HU YesI0BeKa C OIOPOM Ha CXeMY U IJIaH.

OnpenesnsTh HaJM4YMe CyJ1bdaT-HOHOB B PaCTBODE.

OGBSACHATD CYIHOCTb 3KOJI0THYeCKHUX p06JieM, CBSI3aHHBIX C TepepaboTKOM coeJUHEHUH cephl
nocJie CTpyKTypUpPOBaHUsI MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJSATh HAa MPAKTHKe XUMHUYECKHe 3KCIIePUMEHTHI, TIPOBOAUTD
HaO6JII0/leHNs], ieJ1aTh BBIBOABI 110 pe3y/IbTaTaM 3KCIIEPUMEeHTa.

CnenoBaThb NpaBUJaM 6e30MacHOM paboThl B Ja6OPaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
oCcy/ibl M1 060pyZ0BaHUs IO/, PyKOBOJCTBOM Ilefjarora.

[Ipou3BOAUTE BBIUUCAEHHUS [10 XMMUYECKUM YPABHEHHUSAM MO aITOPUTMY.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTepuaJbl ([lepuosuyeckyro cucTeMy XMMUYeCKHX 3s1eMeHTOoB /[, Y. MenpeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMHUYECKHH PsiZi HAaNPshDKeHUH
MeTaJljIoB).

Hcrosib30BaTh NpH BbINOJIHEHUH Yie6-

HBIX 33/1aHUH U B IIPOLECCE UCCIEA0BATENBCKOH AeATeIbHOCTH HAyYHO-TIONY ISPHYIO JIUTEPATYPY

XHMHYECKOI'0 CO/lep)KaHus, ClpaBOYHbIE MaTepHaJIbl, pecypchbl MHTepHeTa

10CJIe KOHCYJIbTAlMH C IIeJarorom
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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 - KHCJI0OPOZOM U BogopogoM). KpyroBopor
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 (pa3JioKeHHe,
B3aMMO/IeHCTBHE CO Il[eJI0YaMHU), TPUMEHEHHUE.
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 OKpY»KaloLel cpeJibl
coeJMHEHUSAMH a30Ta (KMCJI0THBIE JJOX/AH, 3arpsi3HEHUE
BO3/1yXa, IOYBLI U BOZOEMOB).*

®ocdop, *asnorponHsle Mogubukanuu pochopa*,
dusnyecKkre ¥ XMMHYeCKHe CBOMCTBa (B3auMo/ieCTBYE C
MeTaJl/IaMH, HeMeTa/uIaM1, *KOHIIeHTPUPOBAaHHOH
a30THOU U cepHOM KUCJI0TaMu).*

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
docharamu. JleMoHCTpaAL MU

Konneknuu: pocdop u ux coeJuHeHUs.
B3saumogeiicTBHe KOHLLIEHTPUPOBAHHOM a30THOM KUC/IOTHI
C MeJIbl0.

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-IpyINIIbI U UX
coeJMHEHUH € Y4ETOM CTPOEHHUSA UX ATOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHE CBOMCTBA NIPOCTBIX BelLleCcTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMUaKa, CoJied aMMOHMUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoii kKuca0THI, PocdaToB), COCOGHI UX MOJIYYEHUS, IPUMEHEHUE U
3Hau€eHUeE B IPUPO/iE U )KU3HH YesI0BEKA C UCII0/Ib30BAHUEM CXEMBI.

OnpefensiTb MOHbI aMMOHHUS U GochaT-HOHBI B PACTBOPE C UCII0JIb30BAHUEM TAGIHILIBI
"XapakTepHble peaKLU1 Ha KATUOHBI U aHUOHBI "

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX MPOGJIEM, CBSI3aHHBIX C HAXOXKAEHUEM COeIMHEHUN
azoTa 1 pocdopa B OKpyKawlel cpee.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMUYECKUE IKCIIEPUMEHTDI, TIPOBOJUTD
Hab6JII0ieHHs], [leJlaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBUJaM 6e30MacHOM paboThl B Ja6OPaTOPHUH NTPH UCIIOIb30BAaHUHU XUMUYECKOHN
MoCy/ibl M1 060PyZ0BaHUS.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XMMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yueOHBIX 33/JaHUH TEKCThI yYeOHUKA, CIPAaBOYHbIe
MaTepuaJbl (IEPHOJUUECKYIO CUCTEMY XMMHYeCcKuX 3ieMeHTOB /. Y. MeHjesieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJe, 3/IEKTPOXMMHUYECKUH PsiJl HANPSHKeHUH
MeTaJljIoB).

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa 1nocJie KOHCY/IbTal|H C Iefarorom
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— I10 YPaBHEHHUAM XUMHWYECKUX peaKL{I/Iﬁ

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

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 CEpHOM KUCI0TaMu)*,
WX JIeHCTBUE Ha )KMBble OPraHU3MBbl, *nosyyeHue*

Y IpUMeHeHue. *JKoJI0rnyecKre Npob.JieMbl, CBI3aHHbBIE C
okcugoM yriaepoga(lV); runoresa rio6anbHOToO
NOTeIJIEHUs] KJIMMATa; TapHUKOBLIN 3ppeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMUMHYeCKHe CBOHUCTBA, 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),
*MoJlydeHUe U MPUMEHEHHE B 3JIEKTPOHUKE.*
*CoeMHeHUs KpeMHUs B ipupoje. O6uiue
npejcTaBieHUs 06 okcuze kpeMHUsA(IV) u kpeMHUeBOM
kucaoTe. CHIMKAThI, UX UCIOJIb30BAaHUE 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,
MoJIeKyJIbl QyJlIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraiém. [Ipotusoras.

BuspeoMarepuaibl: CHIIMKaTHas IPOMBIIIJIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCKHUX BellieCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HOH. [IpakTHYecKre paboThl:

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

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

BbryuciieHus mo YPaBHEHUAM XUMUYECKHUX peaKL{I/Iﬁ

58

O6BACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb ¢U3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTLIX BELECTB YI/eposa U
KPEMHHS U UX COeJUHEHUH (OKCHOB yTrjIepo/a, yroJbHON KUCI0Th], KapbOHATOB, OKCH/A
KPEeMHHs1, KpeMHHUEeBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJy4Y€eHH s, IPUMEHEHHe
Y 3HaYeHMe B IPUPOJie U U3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XK,eHHUEeM YI/IeKHCJI0ro ra3a
B OKpy»alolel cpefie.

[I1aHMpPOBATh M OCYLIECTBAATH Ha NPAKTHKE XUMUUECKHEe SKCTIEPpUMEHTBI,

[IpoBoAUTE HabIIOEHNS, [ieIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMeHTa [ocjie
npe/BapUTEJbHON pabOThIL.

CnenoBaThb NpaBUJaM 6e30mMacHOM paboThl B Ja6OPaTOPHUH NTPH UCIIOIb30BAaHUHU XUMUYECKOHN
NoCy/ibl M1 060PyZ0BaHHUS.

HWcnosib30BaTh NpHY BBINOJHEHUH yueOHBIX 33/JaHUH TEKCThI yYeOHUKA, CIPAaBOYHbIe
MatepuaJsl ([lepuoanyeckyro cucTeMy XMMHYeCcKUX 3JieMeHTOB /. Y. MeHjesieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U CoJiel B BOJe, 3JIEKTPOXUMHUYECKUH PsIZl HANlPsHKEeHUH
MeTaJlJIOB) N0CJIe KOHCYJIbTAL[MH C N1eJaroroM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTtepuasel, pecypcbl UHTepHeTa




Paspgeu 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
KpUCTa/UIMYecKas pelléTKa. JJ1eKTPOXUMUYeCKUH psAA
HanpsbkeHUH MeTasnioB. Pusndeckue U XUMHUYECKHe
CBOWCTBA MeTaJLJIOB (B3aUMOJEENCTBHE C KUCJIOPO/IOM,
BOJIOH, KUCI0TaMHU). *O611Ke cIOCOOBI MOJIyYeHUS
MeTaJl10B.*

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

JleMOHCTpauuu

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

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

Jla6opaTopHbIe U MPaKTHUYeCKHe PaGoThl
JlaGopaTOpHbBI€e ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTHU peaKIH MeTaJl1a C KUCIOTOH OT
HOPHUPOJbI METAIA.

BbruucieHust
110 ypaBHEHUSIM XMMHUYECKHUX peaKUil.

PackpbIBaTh CMBIC/ M3y4aeMbIX IOHATHI U IPUMEHSATD 3TH MOHATHUSA IPH ONMCAaHUHU CBONCTB
BellleCTB U UX NpeBpalleHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
COeIMHeHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb CTPOEHHE METAJJIOB, 00LI1e GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepHu30BaTh 0611{He CIOCOOBI 0JyYeHHUs] MeTa/lJIOB N0C/Ie CTPYKTYPUPOBaHUSA
MaTepuasa.

CieoBaTh MpaBUaM 6€30MaCHOM paboThl B 1a60PaTOPUH IPH UCIOJIb30BAHUH XUMUY€ECKOUN
MOCy/ibl U 060PYI0BaHUS.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpHU BHINIOJIHEHHH yUe6OHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPaBOYHbIe
Matepuassl ([lepuoanyeckyro cucTeMy XMMHYecKuX 3jieMeHTOB /. Y. MeHjenieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U CoJiel B BOJe, 3JIEKTPOXUMHUYECKUH PsIfl HAllpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6HbIX 33/JaHUH U B ITpoliecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuaJsl, pecypcsl UHTepHeTa nocJie npeBapUTeIbHON KOHCY/IbTALUU C Iearorom

Tema 8. BaxkHel1IHe
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(16 4)

[llesnouHble MeTasbl. [losioxxeHue B [leprognyeckoit
cUCTeMe XUMUYeCKUX 3jieMeHTOB /I. U. MeH/ies1eeBa,
CTpoeHUe aTOMOB. Haxox/jeHue B IpUpo/ie.
dusnyeckre U XUMUYECKHE CBOUCTBA (Ha MpUMepe

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

[IprMeHeHMe 1eI0YHBIX METAJJIOB U UX COeTUHEHUH.
[[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 KaablKsA (OKCUJT, TUPOKCHU,
coJin). *XKécTkocTb BOAbI M CIOCO6BI €€ ycTpaHeHUs.*

O6bACHATD 0611jMe 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 3JIEMEHTOB-METAJIJIOB B IPyNIax U
HX COeZJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XUMUYECKHEe CBOMCTBA IPOCThHIX BEIECTB METAJJIOB U UX
coeIMHEHUH (OKCHU/IOB, THIPOKCU/IOB, COJIEH) C OTIOPOI HA CXeMY, CIIOCOGHI UX MOJIYIeHHs,
MpUMeHeHHe U 3Ha4eHHe B [IPUPO/ie U XKU3HHU YesI0BeKa.

Pacro3HaBaTh ¢ IOMOII[bI0 Ka4eCTBEHHBIX PEAKIIUH HOHBI METAJIJIOB (MarHus, aIIOMUHUS, [IUHKA,
KeJsie3a, MeJlH) C UCTI0JIb30BaHKeM TabJ UMbl "XapaKTepHble peaKI[uy Ha KAaTHOHBI".

[I/1aHMpPOBATh U OCYIIECTBJIATh HA MPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTHI, IPOBOAUTH
HaGJII0/IeHNs, IeJ1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIEPUMEHTa.

CnesoBaTh nMpaBuiaM 6e30M1aCHON paboThI B 1a60PAaTOPHUH PH UCIOJIb30BAaHUM XUMHUYEeCKOH
MOCY /bl M 060pY/JOBaHUS.

[Ipou3BOAUTE BBIYHUCAEHHUS [10 XMMUYECKUM YPaBHEHHUSAM.
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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
XUMUYecKre cBoicTBa. OKCHAbL, TUAPOKCUABI U COJIU
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 Ha 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 NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4yeOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHbIN NOHATHHHBIN
anmnapat Kypca XMMHH.

Hcnosib30BaTh NPU BBINOJHEHHUH YYeOHbBIX 3a/JaHUH U B IPOLECCE UCCIE0BATENbCKOMN
JleATEIbHOCTH HAYYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUSs, CHPaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa

Paznen 3. [lepBoHavanpHBIE XUMHYECKUE TOHATHS 00 OpraHMYEeCKUX BemecTBax, 104

Tema 9. TlepBoHavanbHbIE
XUMHUYECKUE MOHATHS 00
OpPraHUYECKHX BEIIECTBAX

O61wne mnpefcTaBjeHUss 06 OCOGEHHOCTSAX COCTaBa M
CTPOEeHHs]  OpraHWYeCKHX  COeJUHEHUH  yrJepoja.
[lepBoHavya/bHbIEe MOHSATHS 00 OPraHUYECKUX BelLeCTBax
KaK O COeJJUHEHUSX yriepoJa (MeTaH, 3TaH, 3THUJIEH,
aleTWIeH, 3TaHOJI, TJIMIEPHH, YKCycHas Kuciaota). *Ux
COCTaB M XUMHYecKoe cTpoeHue. Kiaccuopukanus
opraHuyeckux BellecTB.* [loHATUE 0 OGHOJIOTHYECKH
BaXKHBIX Bel|eCTBax: XKUpaX, OesiKax, yrjeBojaXx — M HX
posiu B JKM3HM 4esoBeKa. *MarepuasbHOE eIUHCTBO

O6BACHATD MPUYIUHDBI MHOFOOGpaSI/IH BelleCTB, WJIJIIOCTPUPOBATb B3aUMOCBA3b
HeOpraHu4eCcKux COE,C[I/IHeHl/Iﬁ yrjiepoJia 1 OpraHU4eCKUX BellecTB 110 PyKOBOACTBOM
y4auTeJid.

O6BACHATD ycCi10BUA 6€30MacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4YECKUX peaKum?I B 6bITy.

XapaKTepl/BOBaTb POJiIb XUMHUHU B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'I}O,ELEI‘/II, OCHOBHbLIE
BeleCTBa U MaTepuaJibl, IPUMEHAEMbI€ B })KU3HU COBPEMEHHOT 0 Y€JIOBEKaA.
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OpraHMYeCKHUX U HEOPraHUYEeCKUX CoeJUHEHUI.*
[Ipupo/iHble HCTOYHUKH YTJIEBOAOPOJOB (YToJb,
HNPUPOAHBIN r'a3, HePTh), NPOAYKTHI UX epepabOoTKH, UX
POJIb B GBITY U IPOMBIIIJIEHHOCTH.

Paspeu 4. O6001menne matepuana mo Kypey «Heoprannaeckas Xumusi» (4 1)

Tema 10. Xumus u oxkpyxKaromas
cpena, lua

HoBble MaTepurasibl ¥ TEXHOJIOTHH. BemecTBa u
MaTepHaJibl B IOBCEJHEBHOM )KMU3HU YesloBeKa. XUMUSA U
3n0poBbe. be3onacHoe HcnoJIb30BaHKE BelECTB

Y XUMHAYEeCKHUX peakL Ui B ObITY.

OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHYECKOe
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTUMas KoHLeHTpanus Bemects — [1/K).

Posib XMMUM B pellieHUH 3K0JIOTUYECKUX IPO6IeM

06o61eHre MaTepyasa o
Kypcy «Heopranuyeckas
XUMUSA», 34

06o061eHNe U cCUCTeMaTHU3al M 110 Kypcy
«Heopranuyeckast Xumus»

XapaKkTepusoBaTb POJIb XMMHUH B PA3JIMYHbIX chepax AesaTeTbHOCTH JIIo/el, OCHOBHbIe
BelllecTBa U MaTepHuaJibl, IPUMeHsIeMble B )KH3HU COBPEMEHHOI'0 YeJI0BEKa.

. OO'BACHATD YC/I0BUsI 6€30M1aCHOI0 MCI0JIb30BaHMs BELeCTB U XUMUYEeCKUX PeaKL Ui B ObITY

AHanM3MpOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALHUIO O BJAUSHUU HIPOMBILIJIEHHOCTH,
CeJIbCKOI0 X03MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY>Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSIX.

[IpuHUMaTh y4yacTHe B 06CyK/AeHUH IP06JIeM XMMHUYECKON U 3K0JI0TMYeCKOH HallpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYO NO3UIIUIO 10 MPo6JeMe U IpeAJiaraTb BO3MOXKHbIE Iy TH eé
peleHHsIC ONOPOH Ha MHGOPMAIMIO U3 Y4eOHUKA U CIIPaBOYHbIe MaTepHalbl, pecypChl
HHTepHera

[Ipu paspaboTke paboueit

nporpaMMbl B Te€MATHU4Y€CKOM IIJIAHUPOBAHUU [JAOJIXKHbI OBbITh y4TeHbl BO3MOXHOCTHU HCIIOJIb30BAHHUA 3JIEKTPOHHBIX (I.[I/I(prBbIX)

06pa3oBaTeJbHbBIX PECYPCOB, ABJIAIOLIMXCS YIeOHO-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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