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I[TOACHUTEJIBHA A 3AITNCKA

Pabouas mporpamma mo XvUMHH Jis1 OOyYaIOIUXCS C 3aJE€PKKOM MCUXHUUECKOTO
pazButus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IEro 0Opa3oBaHUs COCTaBIICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM
ocHOBHOTO 001ero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuu ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHucTepcTBOM IocTHIMU Poccutickoit ®denepaiuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHoOii afanTUPOBaAaHHON
OCHOBHOM  00pa3oBaTeNbHOW MpPOrpaMMON  OCHOBHOTO  00Iiero  oOpa3oBaHuUs
oOy4Jaronmxcst ¢ 3aJep>KKOM MCUXUIECKOro pa3BuTus (0go0penHoit pemennem @YMO
o obmemMy obpazoBanuto (mpotokoi oT 18 maprta 2022 r. Ne 1/22)) (manee — [TAOOII
OOO 3IIP), IlpumepHoit pabouell mporpaMMbl y4eOHOTO TMpeaMeTa «XHUMHSD)
(6azoBeIif  ypoBeHb), lIpumepHON nporpaMmoil BOCHUTaHUSA OOyYarOUIUXCS MpH
MOJIy4YeHUH OCHOBHOI'O OOLIEro 0Opa3oBaHMs, C YUETOM pacIpelesIEeHHbIX MO Kiaccam
MpPOBEPSIEMBIX TpeOOBaHUU K pe3yibTaTaM OCBOECHHMS OCHOBHOM 0O0Opa3oBaTEIbHOM
porpaMMbl  OCHOBHOTO  00miero oOpa3oBaHHMsT W DJIEMEHTOB  COJEpKaHus,
NPEJICTABJICHHBIX B YHHUBEpPCAIbHOM Koaudukatope 1o xumuu, KoHmenmuu
npenojiaBanusi ydeOHoro npeamera «XumMus», B 00pa3oBaTeIbHbIX opraHu3anusix Pd,
pealn3yIolUX OCHOBHBIE OO0IIe00pa3oBaTeIbHbIE MPOrpaMMbl. TeMbl, BBIJCIECHHBIC
KypPCUBOM, U3y4arOTCsl B O3HAKOMUTEIBHOM TOPSIIKE.

OO0wmas xapakrepucTuKa yueOHoro npeamera «XumMus»

VYyebHblii  mpeaMer «XHUMHAD» BXOJUT B MIPEAMETHYIO o0acTe
«EcTecTBeHHOHay4YHbIE MpEeIMEThl». B cucTemMe ecTecTBEeHHOHAy4HOTro OO0pa30BaHUS
XUMUS KaK y4eOHBIM TIPeIMET 3aHUMAaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MTPUPOJIBI,
dbopMHpOBAaHWY HAY4YHOW KApTUHBI MHUPA, CO3[aHUHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX I TOBCETHEBHOM W3HMU, HAaBBIKOB 37I0POBOTO W 0E€30MacHOr0 s
YeJloBeKa M OKpYXKaloliel ero cpeasl oOpaza »KU3HMU, a TakkKe B BOCHHUTAHHUH
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUuss XUMHM CBSI3aHA C OBJIQJICHUEM XHMHUYECKHAM SI3bIKOM,
coOnro/lecHneM MpaBuyl  0Oe30MacHOM pabOThl TpPH  BBIMNOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUU C IPYTUMU MPEIMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B ¢€0sl OCHOBBI HEOPTraHUYECKOW W OPraHUYeCKON XUMHUH.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYarOmMMXCS M HUX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaepxaHumM TaHHOTrO Kypca MPEICTABICHbI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME H3YYEHHWE COCTaBA WM CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHHWE CBOMCTB BELIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEW XMMUUYECKUX MPEBPALLICHUN U yTEN YIIPABJICHUSI UMH
B LIEJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUs HEOPTaHMYECKON XUMHUH COCTABIIAET ATOMHO-
MOJIEKyJIsApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu
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CBEJCHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydyeHuu Kypca 3Ha4UTENIbHAsA POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIUH U ITOHATH POJIb U 3HAYECHUE XUMUHN
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, HW3MEpEHHE,
HKCIIEPUMEHT, MOJECIUPOBAHME), OCBOCHHUIO NPAKTUYECKOTO INPUMEHEHHS] Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Maremaruka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHuHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaKeHWs, (PYHKIIMOHAIIBHOM  TIPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPeaMeTa JJI1 Pa3BUTHS JKU3HEHHOW KOMIIETEHLIMH
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue OoOydeHUs NpeAMeTy «XHUMHUS» C YYETOM
0co0BIX 00pa3zoBatenbHbIX MOoTpedHocTel oOyuaromuxcs ¢ 3[1P. OBnanenne ydeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO O0IIEero 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro mpeaMmeTra «XHUMHUSD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JTAaHHOW KaTeropuud OOyYaroluXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE  AITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro MaTepHara.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall PEKOMEHAYETCS HU3ydaTb B IPOLECCE MPAKTUUECKOU
NeATENbHOCTH. BO3MOKHO BBIIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 33]a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOyuarommmucs c 3IIP. Oprannueckoe eaMHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuxcsi Ha YypOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHYECKUX 3HAHUU U
ymeHui. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHUU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUI 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.



Heau n 3axaun n3yvyeHust yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO o0mero obOpasoBanus. OHu
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YEHHUS Ha Pa3BUTUE M CAMOPA3BUTHE JMYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00Iel KyabTyphl. OOydeHHE YMEHHMIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Ja oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO porpammy,
JOMUHUPYIOLEE 3HaUeHHUE ITPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIIEHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTOJiaM MO3HaHUsl, (GOPMUPYIONIMUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUatOIIMMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIIETEHLUH ), UMEIOIINUX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHuEe yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHUCTUYECKHX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH SKOJOTMYECKH LEIECO00Pa3HOro
NOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIEro
oOyJeHus.

Kypc HampaBiieH Ha penieHue ciaeayoumx 3a0ay, 00ecneunBaroIIuX peaTn3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYUYEHHUIO XHMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJAJCHHUE
MOHSATUUHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHUBHOM 3HAYMMOCTHM OCHOB XMMHUYECKOW HAyKH KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOI'MX SBJICHUW JKUBOW W HEXKHUBOU
NPUPOABL; YTIyOJIeHWEe TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTBIO aHATIU3UPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHusT C BEUIECTBAMH, HCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCAaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETeHHE ONbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUH XHMHYECKOM HAyKH W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepuaja OOyJaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TIPHUHITUIIOM JOCTYITHOCTH IPH COXPAHEHUH OOIIET0 0a30BOT0 YPOBHHI.
OH 0KEH 0 COAEPKaHUI0 K 00beMY ObITh aJan TUPOBAHHBIM /171 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTAMU. ClieyeT 00JIerynuTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiioe 3HavueHWe A MOJHOIIEHHOTO YCBOEHHUS Y4YEOHOro maTepualia MMEeT
oropa Ha MEXIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHal C pa3HBIX TOYECK 3PCHUS,
MEXITPEAMETHBIC CBS3HM CITOCOOCTBYIOT €TO JIYYIIEMY OCMBICICHHUIO, 00JIee TTPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Ipu moAroToBKEe K ypoKaMm yUWUTENb JODKEH MPEIyCMOTPETh (hOPMHUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IJIAHUPOBATHh TPEACTOAIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTPOJbh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(GOPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIH
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTreJibHBIMU MOTPEOHOCTAMH U 00eCIeYUBAIOIIME OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWJIWTh BHUJBl JAEATEIBHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33J€HCTBYIOLINX pa3INYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJTOPUTM; IIOLIArOBOCTH» B
U3y4YEHUU MaTepuana; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YalbHOM OMOpPHI (TUIAHBI,
oOpasibl, CXeMbI, 11a0JIOHBI, ONIOPHBIE TabIuUIB!). [l pa3BuTus y oOyuatomuxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE00XOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHHE PUCYHOUHBIX U
BEpOAJIbHBIX CXEM, COCTaBJICHHE TaOJWl, COCTaBJ€HHE KiacCU(UKAuu C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs cnenuanbHas paboTa 1O
BBEJICHUIO B AKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AJITOPUTMBI padOTHI C OMPENEIEHUEM, OMOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHyro o0nacth «EcTecTBEeHHOHAY4YHBIE MPEIMEThDY U SBISIETCS 00sS3aTEIBHBIM
JUTSL U3YUYECHUS.

VY4eOHbIM TJIaHOM Ha €€ Hu3ydyeHue OoTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
HeJnento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeacraBieHHoe B [IpumepHoii
paboueit mporpamme, cootBeTcTByeT OI'OC OO0, pazpadortano ¢ yuerom [IpumepHoi
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBarenpHON MpOTrpaMMe OCHOBHOTO 00Imero oOpa3oBaHHsl OO0YyYaroOlmUXCs C
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa:. Tenau BelecTBa. Duznueckue
CBOMCTBA BEILECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmecu. CrocoOb! pasneneHus: cMeceid. [Ipapuita 6e30macHOro 00paIeHus ¢
BEILIECTBAMH M J1A0OpPAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
XuMuu.

ATOMBI U MOJEKYJbl. XUMUYECKHE AJIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKUX
snemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocThie U cloKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue W XUMUYECKUE sBIEHUS. Xumuyeckas peakuus. [IpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3IOKECHHUS,
3aMeIeHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopartopuu U npuémMamMu OoOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHUEM;
M3yYCeHHE U ONucaHue (U3UYECKUX CBONCTB OOpa3IOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IIaBJIeHUe BOCKa, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
NPU3HAKOB MPOTEKAHUS XUMUYECKHX PEaKIUil (pa3iioKEeHHE caxapa, B3auMOACHCTBHE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMeced (C TIOMOINBIO MarHuta, QUIBTPOBAHME, BBIAPUBAHUE, IUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacCChl;
CO3/IaHUE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX).

Ba:xkHeiiuue npeacTaBuTe M HEOPraHMYECKHUX BelleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37eMEHT W mpocToe
BelecTBO. HaxoxaeHne Kuciopoia B Mpupoje, Gu3ndeckrue U XuMUIECKUE CBOWCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwiuiienHocmu. Ilpumenenue kucimopopna. [lonstue o0 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOoNnIUB0. Y20ib U MemaH. 3azps3Henue 6030yXa, YCuieHue

1
3)_IGCL " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT M mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHATHE O KUCIIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIil
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOM J0JIM BELIECTBA B
pactBope (TpoIleHTHAsi KOHIIEHTpalusi). MaccoBas HOJsi BeEIIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenosexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHWYecKux coeauHeHudd. OKcUapl: cocTaB, Kiaccuukaius (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE € BOAOM, KucioTamu, mienodyamu). OcHoBaHus. Kiaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
du3MUecKue M XHUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KHCIIOTaMU, COJISIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJiel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IMHKA U ATOMUHUL):
Xumuyeckue ceolicmea (83aumooelicmeaue ¢ KUCIOMamu U Weaodamu, paziodcerue npu
HazpesaHuu) u noay4eHue.

['eHeTnueckass CBA3b MEXIYy KIACCAMM  HEOPraHUYECKHX  COEIUHECHUMU.
['eneTnueckue psapl.

XUMHUUYECKHUM IKCIIEPUMEHT: KaU€CTBEHHOE OMPENECICHUE COAEPKAHUS KUCIOPO1a
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TOpeHus (mmoxapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMy OKCHUJIOB M OMTMCAaHUE WX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM JIOJIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEIEICHUE pPACTBOPOB KHUCIOT M WIEJIOYEd C TMOMOIIbIO
WHIMKaTOPOB; HCCJIeI0BaHNE 00pa3I[0B HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB;
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HaOJIOJJICHUE W3MEHEHHUsS OKPACKHM WMHIUMKATOPOB B pAcTBOpAX KHCIOT M ILEIOYEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNUE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenne aToMoB. XuUMH4YeCKAasl

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[lepBbie MOMBITKN KJIacCHU(PUKAINA XUMHIECKUX JIEMEHTOB. [loHATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHBI, THEPTHBIC
ras3bl). Dnemenmol, Komopwle 00pa3yiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepmonnueckass cucremMa XHMHYECKHX JJIEMEHTOB
. . Menneneea. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMsbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3snyecKkuin
CMBICJI OPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/IAa U TPYIIIBI SJIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snaep. M3zomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menaeneena.

3axonomepHocmu usMeHeHUs. C8OUCME IIEMEHMO8 MAIbIX NEPUOO08 U 2NABHBIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX DNEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
IexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. VIOHHas CBSI3b.

Crenenpb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. I[Iponecchbl
OKHCJICHUS U BOCCTaHOBJEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpa3lloB BEIIECTB METAUIOB U
HEMETaJJIOB; B3aUMOJICUCTBHE THAPOKCHUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIETIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBSA3H

Peanuzanust MeXNpeaMETHBIX CBSI3eM NpH H3YYEeHHH XUMHU B 8 Kjacce
OCYIIECTBIISIETCS Y€pPe3 UCTIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHSATUH, SIBISIOIIUXCS CHUCTEMHBIMHU JUISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KiaccuuKamms, TEePUOJIMYHOCTh, HAOMIOJACHUE, DKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: MaTepus, aToMm, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, U30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsil, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PM3MYECKUE BEIMYMHBI, SUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX JJIEMEHTOB
H. U. MengeneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKHUX
pPElETOK, 3a6UCUMOCIb CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHUI, TCHETUUECKAas CBSA3b HEOPTAaHMYECKUX BEILECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3(eKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCICHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumMocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. 1epmMoxumuyeckue ypasHeHusl.

Ilonamue o cxopocmu xumuyeckou peakyuu. llonamue 06 obpamumvix u
Heobpamumvlx Xumuveckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMePOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. Cmewenue Xumuiecko20 pasHo8ecus.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJI0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIEHHE YPAaBHEHUI OKUCIATEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA FIEKTPOHHOTO OaslaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOAUTHI U HEIIEKTPOIUThl. KaTMOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C PasnudHbIMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
1 cia0ble AIIEKTPOIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pactBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, womua-, cyiabdar-, KapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMHUHUSA, Kele3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTauioB (Tpaduta U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB;, WCCIICOBAHHE
AJIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCIIOT, HIeoue u
coneil  (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB); IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHME BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHCJIUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peaKuii  (TOpeHue, peakmuu  PasIoKCHHs,
COCIMHEHHUS); PACTIO3HABAHWE HEOPTaHMYECKUX BEIIECTB C IMOMOIIBIO KadeCTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSsI

O6miass  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, nojyuyeHue, TpUMEHEHUE. Jleiicmeue xaopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnotponHble MOIM(HKAIMK KHCIOpOAAa M Cepbl. XHMMHUYECKHE CBOWCTBA CEpPBI
(B3auMoOJEelCTBUE C Hememanlamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cynbdar-uoH. CepHUCTas KucioTa. Xumuyeckue peaxkyui,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUSI CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coenquHenui B mpupone. [Ipumenenue cepbl U €€ COEAUMHEHUH B
ObITYy M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue oxpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3ad2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npedomepaueHus.

OO01ast xapakTepucTHKa 3J1eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCICHUSI.

A30T, pacnpocTpaHeHHe B TIpuUpoje, (PU3MUEeCKHe U XHUMHYECKHE CBOMCTBa
(B3auMoOJIelicTBHE C METaJUlaMM M HEMETa/llaMH - KHCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(okucIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Conu
aMMOHWUS: COCTaB, (M3MUECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO 1IesiouaMu), npuMmeHeHue. KauecTBeHHass peakiyss Ha HOHbI aMMOHHS. A30THas
KUCIOTa, ©€ (U3MYECKHe M XUMHYSCKHE CBOicTBa (o0mue u crnenuduyeckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTucras Kuciota. Mcnonb3oBaHue HUTPATOB U
coJieli aMMOHHMS B Ka4y€CTBE MUHEPAJBHBIX yIOOpEeHMA. Xumuueckoe 3azpsa3HeHue

13



OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun ¢docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, nonyyenue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Gocghamol. Ilonamue o kKomniexcuvix yoobpenusx. OOmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHu3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
Kiumama, NapHuxoewvlii 3g¢ghexm. YTONbHAsE KUCIOTa WM €€ COJU, UX (PU3HUECKUE U
XUMHUYECKUE CBOICTBA, noiyuerue u npumenenue. KadecTBeHHas peakius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIIIICHHOCTH M CETHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpUMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTIOThI. Mx
cocmag u xumuveckoe cmpoenue. Knaccugpuxayus opeanuueckux eewyecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIriIeBOJAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWMCTBAa (Ha TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KpemHus 8 npupooe. OQbwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, NPOMBIUNEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukda, CmMeK1o, yemeHm, OemoH,
arcenezooemon. I[Ipobremovl 6€30naCHO20 UCNONBL30BANHUSL CIPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUSHU.

XUMHYECKUH HKCIIEPUMEHT: H3yuyeHHE OO0pa3I0B HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HAa XJIOPUI-UOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB); O3HAKOMJICHHE C  00pa3laMud  XJOpUI0B  (TaJOTCHHUIOB);
O3HAaKOMJIEHHE C oOpasllaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOMIOZEHUE TMpoliecca OOyIIIMBaHUS caxapa Ioj JACHCTBHEM
KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI; U3YUEHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUeCTBEHHOM Peakiluy Ha Cyib(aT-uoH U HAOII0ICHNE
npu3HaKa e€ MpOoTeKaHus; 03HaKOMJICHUE ¢ (PU3NUECKUMU CBOMCTBaMU a3oTa, ¢ocdopa
M UX COeAMHEHU (BO3MOXKHO UCIIOIB30BaHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX
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1 (pochopHBIX yA0OpEeHUI; NOTyYeHNE aMMUaKa U U3y4YE€HUE €Tr0 CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHUA U (ocaT-MOH U M3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIEOMATEPHUATIOB); U3yUYEHUE MOJEIECH KPUCTAIIMUECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €ro CBOMCTB; IMPOBEACHUE KAYECTBEHHBIX PEAKIMU Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM IPOMBIIUICHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHele HeMeTauIbl U UX COCIUHEHUS.

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XapakTepUCTUKa XUMHUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramuindeckass CBSI3b U METAJUINYECKAs
KpUCTAINIMYECKAsT PpEIIETKA. OJNEKTPOXUMHUYECKHI PSAN HANOPSOKEHUW METaUIOB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodwl nonyyeHus memannos. Ilonamue o kKopposuu
Memainios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTauibl: MOJIOXKEHWE B llepuoguueckol cHCTEME XHUMHUYECKHUX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUJIbI U TUAPOKCHUIBI HATPUS
u kamud. [[pyuMeHenre menoYHbIX METAVIOB U UX COEUHECHUMH.

[[{eouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: ITOJI0OKEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoje. PU3nueckue U XMUMUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUs Kajablus (OKCHI, THAPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHUsl.

AJOMUHHI: TI00)KeHHEe B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B Impupoae. Dusnueckue wu
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBAa OKCHUIA U TUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B Ilepmogmueckoll cucremMe XUMHUYECKHX BJIEMEHTOB
. U. Menneneesa; CcTpoeHHME aroMa; HaxoxkAeHuWe B npupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA jKeye3a (B3auMOJCHCTBUE C METalaMu, KUCIIOTAMU U COJISIMH).
Oxcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMu METaJJIOB M CIJIABOB, UX
(bU3UYECKMMHU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALUIOB (BO3MOMKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIECOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMil Ha HOHBI (MarHus,
Kanblus, amoMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); nadmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUS IIJIJAMEHM HOHAMM HATpUS, Kalus U KaJbluUs
(BO3MOXKHO HCIIOJIb30BAaHHUE BHUEOMATEPHAJIOB); MCClIe0BaHHEe aM(OTEPHBIX CBONCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvr u mexnonoeuu. Bewecmea u mamepuanvl 6 nogceoHesHoll
JoHcuzHU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyui 6 ovimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbl IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

Ilpupoonvie ucmoynuxu yeneeo0opooos (yeoivb, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabdomKu, ux pob 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumMenm: u3yyeHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeIMETHBIX CBSI3M MpU H3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATHH, SBJSIONIAXCS CHCTEMHBIMU IS OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccu(ukanus, NEPUOJIUYHOCTb, HAOIIOJCHUE, HKCICPUMEHT,
MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIA A(DQPEKT, TEXHOJIOTHS,
MaTepuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HMUYECKHUE
BEJTUYHMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yI0OpEHMs, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOJIbI, MOJE3HBIE
HCKOITaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e30omacHo pabOTHl B XUMUYECKON J1abopaTopumu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEAKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €ro CBOMCTB.

5. IlomydueHue BOJOpOJa U U3YUEHUE €TO CBOMCTB.
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6. IlpuroroBieHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0J€H pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcriepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkucIoro ra3a u H3y4eHHue €ro CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3aaa4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl U UX COSAUHEHUSD.

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nmocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeeHus pabotel. [lpyu HEOOX0IMMOCTH TaeTCsl BU3YallbHBIN aITOPUTM BBIITOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, y4yeTa M KOHTPOJIL 3HAHMNW OOyYaromMXcs IO
OpeaMeTy MPEeayCMOTPEHbI KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE PAOOTHI, 3aYETHI,
OpakTHYeCKue paboThl, TecTHupoBaHue. OIHUM M3 METOJOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMM OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUMH,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeaJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BAaHUE YCTHBIX W TNHMCBMEHHBIX WHCTPYKIIHUH,
YOPOLIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLIMM, pPEIIeHHE C OMOpOil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DPOPMALIHH.

KoutposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadaylbHbIE XHMHYECKHUE TTOHSTHS.
XVUMHUYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYIIBI U YPaBHCHUS.

Konmponvnaa paboma Ne 2. Tleproaudeckas CUCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcupsl. 'openue. Bogopoa. KucinoTsi.
Coun.
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Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUNM 0 BaXKHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTMHEHUH.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueOGHOro mpenmera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKIMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOIro TMpEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH 1€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
npo(dhecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOUKH 3pEHUS OMACHOCTH WM O€30MacHOCTHU IS
ce0s WK [Tl OKPY>KAIOIIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTPeOICHHUS
QJIKOTOJIsl, HAapKOTHKOB, KypeHHs) M UHBIX (opM Bpeaa ans (PU3NYECKOTO U
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CUTYAIUIO, BOCTIONHITH AeUIUT UH(DOPMAIINY;

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYaIIHH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBJISATh CPAaBHEHHE, KIACCU(DUKAITNIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUAM U KPUTEPHUSAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEpalnil;

CTPOUTH JIOTUYECKOE CYKIEHUE MOCIIC MPEABAPUTEIHHOIO aHATIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHUE NPUYMHHO-CJICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IIOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiuIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TOMOIIBIO TeAarora Wi CamMOCTOSATENbHO (OPMYIUPOBATH OOOOIIECHUS H
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIE/ICTBUS;

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WM JAaHHBIE W3 WCTOYHHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUAJIOB [IJIsl BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh MHIMUBHAYAJIbHO W B TPYIIIE: HaXOJIUTh 0OIIee
penieHrue U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUSI TMO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUH MPOAYKT, IPUHUMATH U PA3ICISThH
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOHn.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh W (HOPMyIUpPOBaThH Y4EOHYIO MPOOJEMy, OMNPEACNSTh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJIETh OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B yUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTHh CBOHM JCHCTBUS C TUJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaxX MPeJI0KEHHBIX YCIOBHUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JIEMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpeJarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJCHUS, TPeOyroIIue
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY YEJIOBEKY, €70 MHEHHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHMs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumusi», BUABL JEATEIHHOCTUA IO MOJYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsAX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTUUYECKOM

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMM MOHITUIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiuii (C Omopod Ha aJIropuTM Y4YEOHBIX JEHCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckord HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEIN; yMEHUE

UCIIOJIb30BaTh MOJENIU [JJIs OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEIEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

MEXIYy W3YYEHHBIM MaTEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMI, a TAaKXKeE B

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Npu paboTe C HUCTOYHUKAMU

XMUMHYECKON UH(pOpMALIMK, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CIOKHOE BEUIECTBO, OJHOPOJHAS W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemHsis),
XUMUYECKash peakiusi, peakUUd COCIUHEHUs, PpEeaKIUH PAa3JI0KEHUs, PEaKIUU
3aMeIlIeHHs], peakuu 0oOMeHa, TeroBOM A(h(PEeKT peakunu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUN
CJION aToMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJIAPHAs] U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMmHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIUT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss AMCCOLMAlMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[UU, OKUCIUTEIb W  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PEaKIMU, CKOPOCTh XUMHUYECKON pEaKIuHu, KaTaju3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH /[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOPUs SIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJICHUS O HAyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJaX HCCIEJOBaHMs BELIECTB U HU3YUEHMS
XUMHUYECKUX PEaKLINi;

® IIPE/ICTABICHHUE O NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOAAX U INIaBHBIX
HNOJArpyNNax) M O3JIEKTPOHHOI'O CTPOEHUS aToOMa; YMEHHE OOBACHATH CBSI3b
NOJIO)KEHUs1  dneMmeHTa B llepuonuueckoil  cucremMe € YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij
aapa, OoOILIee YWCIO  AJIEKTPOHOB),  PACIPEAEICHUEM  3JEKTPOHOB IO
HHEPreTUYECKUM YPOBHSAM AaTOMOB IEPBBIX TPEX MEPUOJOB, KalIMs M KajbIus;
KJIACCU(PUIMPOBATh XMMHMUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesICHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOIHIIBL;

® YMEHHE KIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA U
XUMUYECKHE PEAKLIUU C ONOPON Ha CXEMBbI; ONPENEATh BAJIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U  TUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmas, KpeMHH,
a3oT, pochop, cepa, XJ10p, HATPUIL, KATUA, MATHUM, KAJIBLIWIA, AJIFOMUHUHI, 5KEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUAPOKCUABl MeTauioB [ - IIA rpymnm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpEMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE NPEIBAPUTEIBHOIO AaHAIM3A IO0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAICHAN B pPa3IUYHBIX YCJIOBUAX, BIIASHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBISATH MO 00pa3ly, CXeMe, alropuTMy Y4eOHbIX JACUCTBUI
MOJIEKYJIIPHbIE M1 MOHHBIE YPaBHEHHUS pEaKIHil (B TOM YHCII€ PEaKIHil HOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXIAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTAa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mwme ¢GOopMyJbl; YMEHHE MPOBOJIUTH PACUEThl IO YpaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOM Ha oOpaszel, aJropuT™M YUeOHBIX
JICHICTBUM,
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® BJaJ€HUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHuA (HabJtoieHne, u3MepeHue,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUHU BEIIECTB U XUMUYECKUX SBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U TIPEJIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0W U J1abOpaTOpHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YEeHHUE U ONucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH i XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa M U3yUYEHUE €T0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J0JI€H PaCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M ONHCAaHUE CBOWCTB HEOPTAaHMYECKHUX BEIIECCTB Pa3IMIHBIX
KJIaCCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTUliopaHxa u (eHondranenna) as
oTpeeICHIS XapaKTepa Cpelbl B PaCTBOpax KUCJIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METAaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COCTUHEHUNY;

peIIeHNEe  JKCIMEePUMEHTANBHBIX 3a7ad MO0 TeMe  «DJEKTPOJIMTHYCCKAs
JTUCCOIIAALIHSY;

pEIIeHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHelmme HeMeTauTbl U uX
COCITMHCHHUS;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTalTbl U UX
COCITMHCHHUS;

XUMUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyibdar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-AHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJFOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTelIbCTB, TPa(pUKOB M TAOIHUI] M BBISIBIISITH SMITMPUUIECKHE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCETHEBHOM U3HHU, a TaKXKe MpaBWIAMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJCHUE OCHOBAMHM XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUe
IPAaBWJIBHO MCIIOJIb30BaTh WM3YYEHHBIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIOOPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl HepepabOTKU
IPUPOJIHBIX HICTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOJIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBAThb CBSA3M MEXKIY PEAJbHO HAOIIOa€MbIMU XHUMHYECKUMU
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO NIEAArO0ra;

® QpeAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJM4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNTOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALMIO O BEIIECTBAX, MX MPEBPALIECHUAX MU IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XHuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pesynbrarel mo romaMm (GOpMyNHPYIOTCS IO NPUHLUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO ToJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs1 XUMUYECKOTO 3JIEMEHTa
B COCAWMHEHWH, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2IEKMPOOMPUYAMENbHOCM,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKiws,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHUS, PEaKIMH pPa3jIoKEHUS, PEeaKIuu
3aMEIICHHs], PeaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIINH;, Menio8ot 3¢hgexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBS3b, MOHHAsI CBSI3b, MOH,

2
31ech 1 ganee KypcuBOM 0003HAYAIOTCS TUTAHUPYEMBIE PEAMETHBIE PE3YIIbTaThl, KOTOPHIE MOTYT OBITh MMOTCHIIMATHLHO
JIOCTUTHYTHI 00ydarommMcs ¢ 3[1P, HO He ABIAIOTCS 00s3aTeTLHBIMH.
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KaTUOH, QHUOH, PACTBOP, MaccoBas J0Jid BeElIeCTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMMCAHUU BELIECTB U UX MTPEBPAICHMIA;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX C OMOPOM Ha ONpEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEICIEHHOMY Kiaccy
COEIUMHEHUN 10 QopMysaM; BHUJ XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHas) B
HEOPTraHUYECKUX COCIUHEHUSX;

UMETh IPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPH MOJIYYEHUH HOBBIX 3HAHUIL, a TaKXKe IpH padoTe
C HUCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUHM PACUETHBIX 33J1ay C OMOPOM HA AITOPUTM YUYEOHBIX NEHCTBUA M3y4YECHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHUs macchl, llepuonnuecknii 3akon [[.M1. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTtHOCcHUTh 0003HAauYEHUsA, KOTOpble uMeroTcss B Tabmuue «llepmoanueckas cucrema
xumudeckux s3meMeHTtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHMHUYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, oOO0Ilee YHCiIo
AJIEKTPOHOB U PACIIPEIEIICHUE UX IO IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTBI; HEOPraHMYECKHE BEIIECTBA,;
XUMHUYECKHUE peakluuu (M0 YMCIy M COCTAaBy YUYaCTBYIOIIMX B PEAKIMH BELIECTB, 10
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEpPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHHIA
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
MPEABAPUTEILHOIO 00CYXKACHUS C Ie1arorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyJie COSAMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOW Ha aJTOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKAIs, BBISBICHUC
PUYUHHO-CJICICTBCHHBIX CBS3eH — JUISI M3YYCHHUS CBOWMCTB BEIIECTB M XMMHYECKHX
peaKmuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblCIeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKOM NOCYA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKkKe MpaBUiaM OOpaIlIeHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKLUSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJYYEHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBI0 MHAMKATOPOB (Jakmyc, (eHoidTanend, METUIOpaH:X U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PAcCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, SIEKTPOIUTUYECKAS TUCCOLMALMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBIICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I11K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
NPUMEHSTH 3TH MNOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHU;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JIsi (PUKCAIMK PE3ybTaTOB HAOJIOICHUH,
COCTaBJICHHSI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCMHEHHUSX Pa3JIMYHOTO COCTaBa; MPUHAIJIEHKHOCTh BEIIECTB K ONPEIeIEHHOMY
KJIaCCY COEIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBsI3M (KOBaJIEHTHAsl, MOHHAs, METa/NIMYecKas) B HEOPTaHUYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmylie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
sewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona .M. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €TI0 TOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHy0 Gpopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpymnma)»y u «mnobouynas moarpymnma (b-rpymma)», manbie u OombIIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sipa, 00IIIee YHUCIIO JIEKTPOHOB M PACTIPE/ICICHUE UX T10 AJIEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
WX COCJIMHEHUN B IIpe/iesiaX MaJIbIX TIEPUOIO0B U TJIABHBIX MOJTPYIIN C YYETOM CTPOSHUS
UX aTOMOB;

KIacCUu(UIMPOBaTh XUMHUYECKHE OJIEMEHTBI, HEOPTraHWYECKHUE BEIECTBa,;
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XUMHUYECKHUE peakUuu (10 YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKAAs ONMMCAHUE INPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMH C OMOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAlllEHHBbIE YpaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOTBEPKJAIOLINX CYIIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca ITHX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IMOCNIE MPEIBAPUTEIBHOIO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJK0 XMMHUYECKOTO 3JIEMEHTa M0 (GopMysie COEAUHEHHUS; MAaCCOBYIO JOJIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpaBWJIaM TM0JIb30BaHUS XUMHUYECKOM IOCYJI0M W J1abOpaTOpHBIM
o00OpyJ0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BHIMIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYYCHHUIO U
coOHpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKUWH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB Pa3IUYHbIX
BELIECTB: PAClO3HABAaTh ONBITHBIM MYyTEM XJOpuI- OpomMua-, MOAUI-, KapOoHaT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3yUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TIPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAYUHbIE
METO/bI TO3HAHMSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (pealIbHbIN
Y MBICJICHHBIH).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMUECTBO YacOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ0M TeMbI y4eOHOr0 npeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3a/IepKKOM NICUXMYECKOTO pa3BUTHUS, B LEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paznenoM lIpuMepHoil pabouell mporpammsl
y4eOHOro npeameTa « XuMHUs» OCHOBHOM 00pa30oBaTeIbLHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu stom Opranu3zanus
BIIpaBE camMa BHOCUTb HW3MEHEHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o roaamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX M3MEHEHWI OIpezaenseTrcs BbIOpaHHbIM 00pa3oBaTeslbHOW opraHu3amnueil YMK,
WHIUBUYyAIbHBIMUA TCUXO(U3UYECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbto OCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U afanTalyy yueOHOro MaTepralia o XuMuH, IpeJcTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

8 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEeMsI)
MpumepHble TeEMb, OcHoBHOe coaeprKaHue OCHOBHble BUADbI
pacKpbiBatowme AeATeNnbHOCTH
OaHHbIN pa3gen obyualowmxca

nporpammbl,

M KOZINYEeCTBO
4yacos,
OTBOAMMOE Ha UX

n3yyeHue
Pa3aea 1.1lepBoHavya/ibHble XUMHNYeCKUE MOHATUA(ZU 1)
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Tema 1. XuMusa —
Ba)kHasl 006J1aCTh
€CTeCTBO3HAHUA U
NpaKTU4YeCKOM
AeATe/IbHOCTH
YyeJ/I0OBEKa

(54)

[IpegmeT xuMuu. Posb xumuu 8

JHCU3HU Yes108eKka. Xumus e cucmeme

Hayk. Memodubl n0O3HaHUS 8 XUMULU.

Tesa v BemectBa. Pu3nyeckue cBoMcTBa
BeleCTB. ArperaTHOe COCTOSIHUE
BelecTB. YUCThIE BellleCTBAa U CMECH.
Crioco6bl pa3ziesieHUs CMeCeu.

dusryeckue U XMUMUYECKHe IBJIEHUS.
[Ipu3HaKu ¥ yCI0BUSA IPOTEKAHUA
XUMHYECKUX peaKLHHu.

3HAKOMCTBO C IPaBUJIaMU 6€3011aCHOCTH
U IpUéMaMu paboThbl BXUMUYECKON
JJabopaToOpHH.

JleMOoHCcTpanuu
1.JlJabopaTopHOEe 060py/J0BaHUE.

2. Paznin4yHbIe BU/IbI XUMUYECKOU MOCY/bL.

3.06pasibl BELeCTB.

4.CriocoObl paszesieHusI cMecen
(busbTpOBaHME, BbITAPUBAHHUE,
JUCTUJLISILUSA, XpoMaTorpadus).
JlaGopaTopHble U NIpaKTHYeCKHe
pa6oThI

JlabopamopHblie onbimbi:

Onucanve  GU3UYECKUX
CBOWCTB BelIeCTB.
Paspnenenne cmecu
MIOMOIbIO MarHuTa.

IIpakmuyueckue pabomul:
Ne 1. JlTabopaTopHOe 060py/lOBaHUE U
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PackpbIBaTb CMbICJI U3y4YaEMbBIX IOHATHUH C
IIOMOIIbIO IleJarora.

PackpbIBaTh poJib XMMUHU B IPUPOJE U KU3HU
YeJIOBEKa, €€ CBA3b C PYTUMMU HayKaMHU.
PazsinyaTh YUCThIe BellecTBa M CMECH; OJJHOPOAHbIE
Y HEOJJHOPO/IHbIe cMecH; PasinuaTh ¢usnyeckue u
XUMUUYECKUE IBJIEHUS C OIOPOM Ha oNpe/iesIeHUS.
OnpezenssTb NPpU3HAKU XUMUYECKUX peaKIui U
YCJ0BUS UX IPOTEKAHUS.
CaieoBaTh NpaBUJiaM M0Jb30BaHUS XUMUYECKOU
HOCY/10U1 U JIabOPaTOPHBIM
060pyi0BaHUEM, a TAKXKEe IpaBUJIaM 00OpalleHus C
XUMHUUYECKUMH Bellle-CTBAMU B COOTBETCTBUM C
WHCTPYKIMSIMHU 10 BbINOJHEHHUIO TPAKTUYECKUX
paboT Mo/ KOHTPOJIEM NeJarora.
[l1aHMpoBaTh ¥ MPOBOAUTH XUMUUECKUN
KCIEPUMEHT N0 U3YYEHHIO U
ONMCaHUI0 GU3NYECKUX CBOMCTB BEILECTB,
CIoco60B pas/ie/ieHus CMecel BEeIeCTB Mo/
PYKOBOJCTBOM IleJilarora ¢ 00Cy/JjeHueM
nJiaHa paboThl.
Hcnosib30BaTh NPU BbINOJHEHUU YYeOHbIX 3a/[aHUM
U B IIpoliecce
M CCJIe/IOBATEIbCKOM JlesITeIbHOCTH HAay4YHO-
HOMYJISIPHYIO JINTEPATYPY
XUMUUYECKOTO COZlep>KaHus, ClTPpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa o/,
PYKOBO/JICTBOM IeJarora.
BricTpanBaTh pa3BépHyTble NMCbMEHHBIE U



npueMbl paboTbl ¢ HUM. [IpaBusa YCTHBIE OTBETHI C ONIOPO HAUHPOPMALUIO K3

6e30macHOM paboTbl B XHUMUYECKOHU y4eOHHMKA Y CIIPaBOYHbIX MaTepHUaioB, TPaMOTHO
JlJabopaTOpHH. VCII0JIb30BaTh U3YYEHHBIU NIOHATUMHBIY allllapaT
Ne 2. OunctKka 3arpA3HeHHoM Kypca XMMHUHU

NOBapPEeHHOM CoNu
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Tema 2. BemecTBa
1 XUMHYECKHe
peaknuu

(15 4)

ATOMBI U MOJIEKYJIBl. XUMUYECKHe
3JIeMeHThl. 3HaKH (CHMMBOJIbI)
XUMHUYECKUX 3JIeMeHTOB. [IpocTeie U

CJIO>KHbI€ BelllecTBa.
ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuyeckas ¢opmya. BasieHTHOCTb
aTOMOB XMMHUYECKUX3JIEMEHTOB.
30KOH nocmosiHcmea cocmaed
geujecms.

OTHOCUTe/IbHAA aTOMHas Macca.
OTHOCHTeIbHAsA MOJIEKYJISpHAsA Macca.
MaccoBas 011 XMMHA4YECKOr0 3JIeMeHTa
B COeJUHEHUU.

dusuyecKkue U XUMHUYECKUE SBJIEHUS.
XuMmuyeckada peakuusd.[lpusHaku u
YCJIOBUSA NIPOTEKAHUA XUMUYECKUX
peaKIH.

X¥MHUYyecKre ypaBHEeHUH.

TUnbl XMUMHUYECKHUX peaKLUuU
(coeqrHeHUs, pa3JioKeHUs,
3aMelleHus1, 0OMeHa).

3aKOH COXpaHeHMUs MacChl BelleCTB.
M. B. /lomoHOC08 — y4éHbl-
aHYuKa0neducm.

AeMmoHcTpauumn

dusnyeckue siBJieHUs (pacTUpaHUe

Caxapa B CTYIIKe, KNIIeHHWEe U KOHJAEHCAallhA

BOJIbI U T. 11.).
XuMHU4ecKHe IBJeHUs (TopeHre CBeYH,
31

IIpUMEHATDH eCTECTBEHHO-Hay4YHbI€ METO/1 bl
NO03HaHUA (B TOM YHUCJIe

HabJIt0ieHue, MOJleJIMPOBaHUeE, SKCIEPUMEHT) U
OCHOBHbIE ONepalyy MbICUTETbHON
JlesiTeJIbHOCTH (CpaBHEHME, KJ1acCUPHUKaLYA)
JUIS1 U3y4eHHs BEUIECTB U XUMUYECKUX PEAKIIAH C
ONOPOM Ha a/ITOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX MOHATUHN U
3aKOHOB ¥ IPUMEHSITb 3TH NOHATHUA IPU
ONKMCAaHUHU CBOMCTB BeleCTB U UX NIpeBpallleHUui ¢
ONOPOM Ha IJIaH U KJII0YeBbI€e CJIOBA.

PazninyaTh pr3uyeckue U XUMHUYECKHUE SIBJIEHUS,
00'BSCHSTD UX CYLUHOCTb C TOYKU 3PEHHSI aTOMHO-
MOJIEKYJIIPHOTO YYEHMUSI C ONIOPOU Ha
omnpefesieHUsI U CXeMBI.

OnpefiesiSITh NPU3HAKU XMMHUYECKHX PeaKI[UH,

YCJIOBUSI UX IPOTEKAHUS.

O6GBSACHATD CYIIHOCTb GU3UUYECKUX U
XMMHUYECKUX SIBJIEHUM C TOYKU 3PEHUSI aTOMHO-
MOJIEKYJISIPHOT'O yY€HHUs C UCIOJIb30BaHUEM
BU3yaJIbHOU OMOPHI.

KnaccupuuupoBaTb XuMUYeCKHEe peakiyuu (1o
YHCJY U COCTABY pearupyouux U 06pasyoiiuxcs
BELECTB) C ONIOPOM Ha CXEMBL.

CocTaBsiiTb GOPMYJibl OUHAPHBIX BEIECTB IO
BaJIEHTHOCTH Y ONIpe/ie isiTh BAJIEHTHOCTb 10
dopmMysiaM BelecTB C ONOPOX Ha aJIFTOPUTM
y4eOHbIX JeMCTBUH.

PacctaBisiTh K03QpPULUEHTHI B YpaBHEHHUSX



pasJioKeHUe caxapa, B3auMOIeUCTBHE
CEpPHOM KHUCJIOTHI C XJIOPUJIOM Oapus,
passoxxeHue ruapokcua megu(ll),
B3aMMO/IEHCTBHE KeJie3a CCepoH,
B3aHMMO/IENCTBUE KeJie3a C paCTBOPOM
cosu meau(Il)). Omnmrr,
WJIJIIOCTPUPYIOLIUU 3aKOH COXPaHEHUS
Macchl.

JNlabopaTopHbie U NpaKTUYecKue paboTtbl
JlabopamopHbie onbimbi:

[IpuMepsl GU3NYECKUX SABJIEHUN
(ny1aBJieHHe BOCKa, TassHUeEJIbJaA).
[IpuMepbl XUMUYECKUX SIBJIEHUU
(npoka/iiBaHHE MeHOU MPOBOJIOKH,
B3aMMO/IEUCTBHE MeJia C KUCJIOTOM).
Mopenu aToMOB U MOJIEKYJT

MpakTnyeckasa pabota Ne3 MNpusHaku

NPOTEKAHUA XMUYECKNX PEAKLN 171
BbiyucneHusi

— OTHOCUTEJIbHOU MOJIeKYJIHpHOﬁ MacCChbl

BelleCTB;
— MaccoBOM J10JIM XUMHUYECKOT'0
3JleMeHTa 1o popmy.Jie
coeJMHEHMUS.

XUMHYECKUX PeaKLMK C OOPON HaaJITOPUTM
y4eOHBbIX 1EeNCTBUH.

CyienoBaTh NMpaBUJiaM MOJIb30BAHUS XMMHUYECKOU

NOCY/I0U U J1abopaTOPHBIM 060PYAOBaHUEM, A
TaK)Ke IpaBuJiaM 0OpallleHus C BellleCTBaMH B
COOTBETCTBUM C UHCTPYKILUSIMH IO BbITOJHEHHUIO
JIabopaTOPHBIX XUMUYECKUX OTNbITOB MO/
KOHTpOJIEM IeJlarora.

Hcnonb3oBaTh ITPpH BBIIIOJIHEHHUH

y4eOHBIX 33JIaHHUU U B IIpolecce
Hccae0BaTeNbCKOM JesITeJbHOCTH
Hay4YHO-TMONMYJIIPHYIO JIMTEPATYPYy XUMUUYECKOTO
CoZiep>KaHusl, CHpaBOYHbIEe MAaTEPUAJIbI, PECYPChI
MHTepHeTa noj pyKoOBOJICTBOM IeJiarora.

BeicTpauBaTh pa3BépPHyTbIe MUCbMEHHBIE U

YCTHBIE OTBETHI C ONIOPON HAaUH(OPMALHIO U3
y4eOHHMKaA U CIIPaBOYHbIX MaTEpPUaAJIOB,
rpaMOTHO

HCII0J1b30BaTh U3yYE€HHbIW NOHATHUMNHBIX alnapaT
KypcCa XUMUHU

Pa3aes 2. BaxxkHenuiue HpeACT?S!}(g/IT)eJII/I HEOpraHu4eCKux BeumecTrB
4

32



Tema 3. Bo3ayx.

Kucnopoaga.

MNoHaTMe 06 oKkcuaax
514)

Bo3ayx — cMmech rasos.
CocTaB Bo3zyxa.
Kucnopon — asieMeHT 1

NpOCTOe Bellle-
CTBO. J30H — A/110MpONHAs
Modugukayus Kuca1o0pooa.

HaxoxaeHue Kucaopoa B IpUpoze,
du3rUecKkre U XMMUYeCKHe CBOMCTBa
(peakyy OKMUCJIEHUS, TOPEHHE).
YcnoBu4

BO3HHUKHOBEHHUS U NIpeKpalleHus1
ropenusi. [IoHATHE 06 OKCHUIAX.
Cnocobbl noslyyeHust Kuc.10pooa 8
Js1abopamopuu u

npomvlul1eHHocmu. llpuMeHeHne
Kucjopo/a. KpyroBopoTtkuciopoza
B IIpUpO/ie.

Tenso8601 aghdpekm xumuueckol peakyuu,
noHsimue o

mepMoxuMu4eckoM ypasHeHUU, IK30-
Y 9H/I0TEPMUYECKHUX PeaKIUSIX.
Tonauso (Hegpmy, y2o1b u MemaH).
3azpsizHeHue 8030dyxa,cnocobwl e2o
npedomspaujeHusi. YcusieHue
NapHuKo8020 3 exkma, paspyuieHue
030H08020 C/091.

AeMmoHcTpauumn

BsaumopeiictBue pocdopa, cepol U
»KeJsie3a C KUCJI0poi0M (BO3MOXKHO
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PackpbIBaTb CMbICJI U3Y4YAEMbBIX IOHATUH U
IIPUMEHATD 3TU IOHATHUA NIPU

ONKMCAaHWUM CBOMCTB BelleCTB U UX NIPeBpalleHUH C
MCII0JIb30BaHWEM ONOPHBIX CJIOB U KJIHILLIE.

XapakTepu30BaTh (ONMUCBIBATD)C 0NOPOLL HA NIAH,

cxemy, Kpamkyio 3anuch
COCTaB BO3/yxa, PU3NYeCKHEe U XU-MUYeCKHe
CBOMCTBA KHUCJI0PO/1a, CIOCOObI €0 MOJyYeHUs],
NpUMeHeHNe U 3HaueHUe B IPUPO/JIe U )KU3HU
YyeJIOBeKa.

CpasHusams peakyuu 2opeHust U Med.1eHHO20
OKUCJ/IEHUS] C TIPeJIBapUTETbHBIM 00CYKIeHUEM
napamMeTpOB CPaBHEHMUS.

CobupaTh NpubOPHI A5 MOJyYeHH KUCI0POoaa
(BbITECHEHHEM BOJbl UB0O3/1yXa).

Pacnio3HaBaTh ONBITHBIM YTEM KHUCJI0PO/, IO/

KOHTpOJIEM IleJjarora.

Ucnosb30BaTh XMMUYECKYI0 CHMBOJIUKY JJIs1
cocTaBJsieHUs1 pOpPMY.JI BELECTB, MOJIEKYISIPHbBIX
yPaBHEHU U XMMHUUYECKUX PeAKLUU C y4acTUEM
KU CJIOpOo/a.

OOBACHATH CYLHOCTb 9KOJOTUYECKUX IPOOJIEM,

CBSI3aHHBIX C 3arpsi3HEHUEM BO3/1yXa.

CnieoBaTh NpaBuiaM 6€30N1aCHOUM paboThI B
JIabopaToOpUM MPH UCNOJIb30BAHUU XUMHYECKON
NOCY/ibl U 000PYAOBaHUSA M0/ KOHTPOJIEM
ne/arora, a Takke nNpaBuJiaM obpalieHus C
rOPIOYUMH BelleCTBAMU B OBITY.

[I1aHMpPOBATH U OCYILECTBJATH Ha IPAKTUKE



MCI0JIb30BaHHE BU/€00IbITOB).
OnpegesieHue cofiep>KaHUs
KUCJopoaa B Bo3ayxe. ONbITHI,
JIEMOHCTPHUPYIOLIUE YCIA0BUA
BO3HMKHOBEHUS U NIPEKpallleHUs
ropeHusl.

JNlabopaTopHbie U NpakTUYecKue paboTtbl
JlabopamopHblii onbim:

O3HaKoMJIEHME C 0Opa31laMH OKCUJOB.
[Ipakmuyeckas paboma:

Ne 4. [TosnyyeHre KUCJIOPOAa, U3YUYEeHUE
ero CBOMCTB.

BbiqucneHusi

— MOJIEKYJIIPHOUM MacChl KUCJIOPOa U
O30HA Ha OCHOBAHHUHW ATOMHOU MACCEI
XUMHUYECKOI'0O 3JIEMEHTA
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XHMUYECKHE SKCIIEPUMEHTHI,
NPOBOJAUTH HAOJIIOJIEHHS, iesIaTh BBIBOIbI 10
pe3yJibTaTaM 3KCIIEpUMEHTA 10 PYKOBOJCTBOM
nejarora.

Y4acTBoBaTh B COBMECTHOM paboTe B rpyIiIie.
Wcnosb30BaTh NpU BINOJIHEHUHW YUEOHBIX 3a/laHUN
Y B IMpoliecce
WCCJIe[J0BATEJbCKOU JIeATeJIbHOCTHA HAy4YHO-
NONYJISAPHYIO JIMTEPATYPY
XMMUYECKOT0 COZleprKaHus, CHPaBOYHbIE
MaTepuasbl, pecypcbl UHTepHeTa noj,
PYKOBOJCTBOM Ie/iarora.

BoicTpauBaTh pa3BEPHYThIE MMCbMEHHbIE U YCTHBIE
OTBETHI C ONTIOPOUN HAa UHPOPMAIHIO U3 YUEOHHUKA U
CIIPaBOYHbIX MaTEPHUAJIOB C ONTIOPOU Ha IJIaH,
rPaMOTHO UCII0JIb30BaTh U3yYE€HHbIM NOHATUHMHbBIN
anmnapar Kypca XMuMHHU



‘Tema 4. Bogopoga.
IloHsiTHE O
KHCJIOTAX MU COJISIX
(54)

Boaopos — 3/ieMeHT U IpoCcToe
BellecTBO. HaxoxaeHre B npupoe,

(l)I/IBI/I‘{eCKI/Ie 1 XMMHYECKHe CBOMCTBA

(Ha mpUMepe B3aUMOEUCTBUS C

HeMeTaJlJlaMH U OKCUJaMH MeTaJ'IJ'IOB),

IpUMEHEHHE, CNOCOOLI NOJYYEHUS.
OHSITHE O KMCJIOTAaX U COJISIX.

DemoHcTpauum
[ToniyyeHue, cobupaHue u
pacrno3HaBaHHUe BOAOPO/A.
['opeHue Bogopoa.

B3auMoseicTBHE BOJIOPOiA C OKCUIOM

meau(ID).

JlTabopaTopHbie U NpaKTMYeckue paboTbi
JlabopamopHblii onbim:
B3anMoeCTBHE KUCJIOT C MeTaJlJIaMHU.

IIpakmuyeckas paboma:

Ne 5. [TosryyeHue BogopoJia, U3y4YeHHE ero

CBOMCTB.
BbiyucneHus

— MOJIGKYJIHpHOﬁ MacCChbl BellleCTBa Ha

OCHOBAHWU aTOMHOU MacCChI
XUMHUYECKUX 3JIEMEHTOB
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PackpbIBaTh CMbICJ U3y4YaeMbIX IOHATUH U
NPUMEHSITh 3TU NOHATHUSA NPH ONKMCAHUHU
CBOMCTB BeleCTB U UX MPeBpallleHU .

XapakTepu30BaTh (ONMUCbIBATh) PU3UUYECKHE U
XUMHUYeCKUe CBOMCTBA BOJOPO/a, CIOCOOBI ero
N0JIy4eHUs], IpUMeHeHHe C ONIOPOM Ha IJIaH,
KpaTKY10 3aMUCh,

CXEMY.

CobupaTh npubop JJid NOJy4YeHUs BOLOpoJa C
MCII0JIb30BaHUEM BU3yaJIbHOM ONOPHI

HMcnosib30BaTh XUMUYECKYI0 CHMBOJIUKY AJIs1
cocTtaBJsieHUs1 GOpPMYJI BELECTB, MOJIEKYISPHbBIX
ypaBHEHUU XMMHUYECKUX PeaKIUH C yYacTHEM
BO/IOPO/ia C OMIOPOU HA AJITOPUTM.

CsiemoBaTh NpaBUJaM 6e30MacHOM paboThI B
JIabopaTopUM NPHU UCIOJIb30BaAHUU XUMHUYECKOU
NOCYyAbl U 000pPY/I0BaHHUS N0/, KOHTPOJIEM
nejarora., a TakXxe rpaBuJjaM 00pallleHUsI C
rOpOYMMU BellleCTBaMH B OBITY

[I1aHUpOBaTh M OCYIIECTBJATh HA MPAKTUKE
XUMHYECKHE 3KCIIepPUMEHTHI, IPOBOJUTh
HaOJII0/]eHHs], ZieJlaTh BbIBO/bI 10 pe3yJibTaTaM
9KCIepUMeHTa M0/ pyKOBO/ICTBOM Ie/jarora c
006CyK/IeHUeM IJ1aHa PaboThl, C UCIIOJIb30BAaHUEM

KJIMILIE. 5
Y4acTBOBaTb B COBMECTHOW paboTe B rpyIIle.

[lJ1aHMpOBaTh U OCYLIECTBJSATH HA IPAKTHUKE
XMMUYECKUE IKCIIEPUMEHTDI, IPOBOAUTh
HaOJ/It0IeHYS, [ieJ1IaTh BbIBO/JbI IO pe3yJibTaTaM



Tema 5.
Ko/sinyecTBeHH
bl€e OTHOILLIEHU S B
XHUMHUHU

(4 9)

KoJsinuecTBoO BellecTBa. MoJib. MoJiipHast
Macca. 3aKoH

ABorazipo. MoJisipHbIN 00'bE€M I'a30B.
Pac4éThl N0 XUMUYECKUM YPAaBHEHUSIM.

JleMoHCcTpanusa
O6pasliibl BEIECTB KOJIMYECTBOM 1 MOJIb.

BbiyucneHnus

— 00'bEMa, KoJIMYeCTBa BellleCcTBa

rasa o ero U3BeCTHOMY KOJINYECTBY
BellleCTBa UJIU 0O bEMY;

— 00 bEMOB ra3oB 10 YpPaBHEHHU IO
peakIiy Ha OCHOBE 3aKOHA 06'bEMHbIX
OTHOIIIEHU! ra3oB
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JKCIIEpUMEHTaA. .
Y4acTBOBaTh B COBMECTHOM pa60Te B I'pyIime

PackpbIBaTh CMbIC/ U3y4YaeMbIX NOHATUHN U
IPHUMEHATb 3TH NOHATHUS, @ TAKXKE U3YYEHHbIE
3aKOHbI ¥ TEOPUH JJI51 pellleHUs1 pacC4ETHBIX
3a/la4 C IOMOLIbIO NeAarora.

BbIUKMCASAATE MOJIIPHYIO MaccCy BellecTB;
KOJIMYEeCTBO BellleCTBa, 00'bEM rasa, Maccy
BelllecTBa C 0OPOM Ha obpa3seln, Ha GOPMYJIbI;

[IpoBOAUTH pacyéThbl 0 ypaBHEHUSAM XUMUYECKHUX

peakLMy C ONOpOU Ha
ob6pa3ell, aJITOPUTM Y4EOHbIX A€l CTBUM:
KOJIMY€eCTBa, 00'bEMa, MacChl BelleCTBaIo
M3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce
peareHTOB WJIM IPOAYKTOB PEAKLUH.

BoicTpauBaTh pa3BEpPHyTbIe NUCbMEHHBIE U
YCTHbIE OTBETHI C ONOPOM Ha UH- GopMalIO U3
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y4eOHHUKA ¥ CIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
VICII0JIb30BAaTh U3Y4YE€HHbIW IOHATUHWHBIN anlnapaT
KypCa XMMHUH C IOMOILBIO IleJjarora.



Tema 6. Boaa.
PacTBOpHLI.
IlonsaTHe 00
OCHOBAHMUSAX
(54)

Boja, ee cocTaB, CTpoeHUE, MOJIEKYJIBI.
dusnyeckue cBONUCTBaBOAbL. AHAIU3 U
cuHme3 — memodul U3Y4EHUs1 COCmasa

800WbL. 5
XUMH4YecKHe CBOMCTBA BO/bI

(pa3JsioxkeHUe, peaKI iU C HATPUEM,

OKCHUJIOM KaJIbLiUd, OKCULOM cephl IV .

CoctaB ocHoBaHuM. [loHaTue 00
MH/IMKATOpax.

Boda kak pacmeopumess. PacTBOpBL
Pacmeopumocmb geujecme g gode.
HacblujeHHble U HeHacblueHHble
pacmeopbl. MaccoBas [,0Ji14 BelleCTBa
B pacTBOpe.

Posb pacmeopos 6 npupode u 8 i u3Hu
yesi08eka. Kpyzosopomeodwl 8 npupode.
3arpsa3HeHue NpUpPoAHbIX BoA. OXpaHa
Y OYUCTKA IPUPOJHBIX BOJ,.
AeMmoHcTpauuun

JJIEKTPOJIU3 BO/bl; CHHTE3 BO/IbI;
B3aUMO/IEUCTBHE BO/bl CMeTa/lJIaMHU

(Na, Ca) (BO3MOXHO HUCIIOJIb30BAaHUE
BHJleOMaTepHaJioB). .
PacTBopeHMe BelECTB C pa3JIMYHOM
PacTBOPUMOCTBIO.

UccnepoBaHue pacCTBOPOB KUCJIOT U
1es1049el C MOMOIIbI0 MHIUKATOPOB.

JlabopaTopHble U NpaKTMyeckue pabotbl
IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHE PACTBOPOB C
onpe/ieJIEHHOW MacCOBOH J10JIEU
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PackpbIBaTh CMbICJI U3y4YaeMbIX IOHATUH U
IPUMEHSATH 3TU NIOHATHUA [IPY ONIMCAHUHU
CBOMCTB BelleCTB U UX NIPeBpallleHUuH ¢
NIOMOIIbI0 Ileiarora.

XapakTepH3oBaTb QU3UYECKUE U XUMUUECKHUE
CBOMCTBA BOJbI, €€ pPOJIb KAaKPaCTBOPUTEJIA B
NPUPOAHBIX NIPOLeCcCax C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IAATh ypaBHEHUS XUMUYECKUX peaKLUH C
y4acTHeM BOJbI C OIIOPOU Ha CXEMY.

OOBACHATH CYLHOCTb 9KOJIOTUYECKUX IPOOJIEM,
CBAI3aHHBIX C 3arpsAi3HeHUeM IPUPOJHBIX BOJ,
CHOCOOBI OYUCTKU BOJbI OT IPUMeECel, MePHI IO
OXpaHe BOJ,OT 3arpsi3HeHHUd I0CjIe
npesBapUTEJIbHOTO CTPYKTYPUPOBAHUSA
MaTepuaJa.

[lJ1aHMpPOBATh U OCYILLLECTBJIATH Ha IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOJUTh
HabJIt0leHus, Jies1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIEPUMEHTA MO0/,
KOHTpOJIEM [1eJ[arora, CUCMoJIb30BaHUEM KJIMILIE.

CiepoBaTh NpaBUJaM 6e30MacHOM paboThI B
JJabopaTopUM NPHU UCIOJIb30BAaHUU XUMHUYECKOU
NOCYZAbl U 000py0BaHUS N0/, KOHTPOJIEM
nejarora.

[IpoBOAUTE BbIUMC/IEHUS C IPUMEHEHUEM IOHATHUA
«MaccoBas J10J14 BellleCTBa B pacTBOpe» € OIOPOH

Ha GOPMY.JIbL. .
Hcnosib30BaTh NPU BbINOJHEHUH yYeOHbIX 3a/laHU N
U B IIpolecce



paCTBOpéHHOFO BeleCcTBa. I/ICCJIeL[OBaTeJIbCKOI‘;I AeATEeJIbHOCTH HAYyYHO-

Bbi4ucneHus NOMNYJISPHYIO JTUTEPATYPY XUMHUUECKOTO

— C MCII0JIb30BAHHUEM ITOHATHUA coJiep>KaHusl, CpaBOYHbIe MaTepHaJibl, PECYPChI
«MaccoBasi 10J1s1 BEIleCTBA B MHTepHeTamnoa pyKoOBOICTBOM Iearora.
pacTBope» BbicTparBaTb pa3BépHYyThle NHUCbMEHHbIE U

YCTHBIE OTBETHI C OIIOPON HAUHPOPMALUIO U3
y4eOHMKa U CHPAaBOYHBIX MaTepHUaJoB, TPAMOTHO
VCII0J1b30BaTh U3y4YE€HHBIU IOHATUWHbBIN
alnmnapatr Kypca XMMHUH [10c1e

npeJBapUTeJIbHOTO CTPYKTYPUPOBAHUA
MaTepHasa
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Tema 7.
OCcHOBHBIE
KJIaCChbl

HeopraHu4eCcKux
coeJJUHEHUM
(114)

Ryaccupukanua HeopraHn4eckux
COeIJUHEHUM.

OKcuAbl: COCTaB, KJaccupUuKaius
(OCHOBHbIE, KMCJIOTHBIE, aM@pomepHble,
Heco/1eobpasyujue Ha npumepe okcuda
yaaepodall u okcuda azoma ll,
HOMeHKJ1aTypa. [lo/1yueHue OKCUJ10B
(B3aMmopeicTeme ¢ BOAON, KUCAOTAaMU,
Lesiodamm).

OcHOBaHMS: COCTaB,

Ka1accupukanus (11es044 U
HepacTBOPUMble OCHOBaHUS),
HOMeHKJIaTypa.

KucnoTsl: cocTaB, kaaccupukaiius,
HOMeHKJIaTypa, PHU3ndecKre

XMMHUYeCKHe CBOUCTBA (B3aUMOJeUCTBUE

C OCHOBHBIMH

OKCHJaMH COJIAMH Ha IpUMepe COJISTHOM U

CEpHOM KUCJIOT),
cnocobbl no1y4eHus1. P akTHBHOCTH
MeTaJlJIOB.

Couiu (cpeHME): HOMEHKJ/IATYpPa, CNOCoObl

noJiyyeHus,
B3aWMO/IelICTBUE COJIEN C MeTalJIaMH,
KM CJIOTAMH, 111eJI04aMHU 1 COJISIMHU.
['eHeTH4YeCKasl CBSA3b MEXY KJaccaMH
HeopraHU4YeCcKUx

coeluHeHUH. [eHeTUYeCcKUe pALBL.
[lonsaThe 06 ampoTepHBIX
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UHpCI[GJIGHJjIG OCHOBHBIX KJIACCOB HCOPTAHNYCCKUX
COCIMHCHUHU I10 Hla6J'IOHy.

CocTaBiieHHE CXeM CTPOCHHSI OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COEAUHEHNN Ha OCHOBE OIPEIECIICHUS.
Cocrapnenue GopMys OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHNN U HAa3bIBAaHUE UX I10
MEKIyHApOIHOW U TPUBUAIBHOM HOMEHKIIATYPE C

UCIIOJIb30BaHUEM
ONpEaEICHUS U Ta0IHIbI PACTBOPUMOCTH.

KnaccuduimpoBanue n3yyaeMbIX BEIIECTB 110
COCTaBY U C80UCmEaM C OTIOPOI HAa ONIPEACIICHUS,
CXEMBbI U TabJIUILy paCTBOPUMOCTH.

CocraBnenue TabJIMIIbl TeHETUYECKHUX PSIJOB U CXEMBI
«I'eHeTHYECKas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COSAUHEHUI MOJ] PYKOBOJACTBOM
nenarora. [I[porao3upoBaHue CBOMCTB BEIIECTB HA
OCHOBE OOIIINX XUMUYECKUX CBONUCTB U3YUEHHBIX
KJIACCOB, TPYMI BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C
HCIIOJIb30BaHNEM CXeMbl «[ eHeTnueckas B3auMOCBSI3hb

OCHOBHBIX KJIACCOB HCOPTaHUYCCKHX
COCAMHCHUN) 110 PYKOBOACTBOM IIcJarora.

CocraBiieHuE MOJIEKYJISIPHBIX YPABHEHUN PEAKIIUH,
WJUTIOCTPUPYIOLIMX XUMUYECKHAE CBOMCTBA N3YYEHHBIX
KJIACCOB U CNOCOObI NONYYeHUs BEILIECTB N3yUYEHHBIX
KJIACCOB, TPYIII, @ TAK¥KE IMOATBEPKIAFOIINX
TF€HETUYECKYI0 B3aUMOCBS3b MEXAY HUMHU, C ONIOPOM Ha
BEepOAIbHYIO CXEMY B KaYECTBE 3pUTEIBHOMU OMOPHI.
CocraBneHue MOJEKYISIPHBIX YPABHEHUHN pEeaKLA 110
cXemam ¢ IpeBapUTeIbHbIM 00CY X IEHUEM BbIOOpa
pearupyronmx BEIIEeCTB.

BrlruncieHne no ypaBHEHUSAM XUMHUYECKUX PEaKLUN



TMAPOKCHUJAX HA IpUMepe [UHKA U
aJIIOMUHUSA. XUMUYECKHe CBOUCTBA -
B3aMMO/JIeHICTBUE C KUCJO0TaMU U
IeJI04YaMH.

Pa3yiokeHue Ipyu HarpeBaHUM.
AeMmoHcTpauumn

O6pasiibl HEOPTaHUYECKUX BEIECTB
pa3/INYHbIX KJ1accoB. B3auMopaencteue
pacTBOpa CEPHOU KUCJIOThI C OKCU/IOM

menu(Il).

Peakuusi HeMTpaJu3aL UK.

BriTecHeHUe 0IHOTO MeTaJlyia JpyruM 13
pacTBOpa COJIH.

NlabopaTopHblie U NpaKTUYecKue paboTtbl
JlabopamopHbie onbimbil:

B3auMmogencTBue KUCIOT

¢ MeTa/1aMu. [lonydyeHue
HepacTBOPUMBIX

OCHOBaHUM.

B3aumMoencTBrEe HepaCTBOPUMBIX
OCHOBAHMU C KMCJIO0TaMHU. PasioxkeHue
ruZipokcuga Mmegu(Il) npu
HarpeBaHUU.

IIpakmuyeckas paboma:

Ne 7. PellieHre aKciepuMeHTaJIbHbIX
3aia4 1o TeMe «OCHOBHbIE KJ1aCChI
HEOpPraHU4YeCKUX COeITUHEHUMN».

BbiyucneHusi
— 110 YPaBHEHHUAM XUMHUYECKUX peaKIiur

I10
NN

KOJIM4eCcTBa, O00BEMA, MAacChl
KOJIM4YEeCTBY, OOBEMY, Macce
MPOJIYKTOB PEAKIIUU 10 AITOPUTMY .
[1nanupoBaHue U OCYIIECTBICHUE HA MMPAKTUKE
XUMHUYECKOTO IKCIIEPUMEHTA 1 HAOIIOICHUS T10/]
PYKOBOJICTBOM YUMTEJIS.

dopMyHpoBaHKE BBIBOJIOB IO pe3yjbTaTaM
AKCTIIEPUMEHTA C UCIIOIb30BaHUEM OTIOPHBIX CIIOB.

BCIICCTBA
PCArcHTOB

@OopMyIMPOBAHUE C ITOMONIBIO [I€1Ar0Ta U BBHIIIOJIHEHNE

npaBui 0€30MacHOM paboThl BJIaOOPATOPUU MTPU
MCIIOJIb30BaHUU XUMUYECKOU MOCYBI U 000Dy IOBAHHUS.

Hcnonb3oBaHue IIPpX BBIIIOJIHCHHUHN yLIe6HBIX BaI[aHI/Iﬁ B

npoiiecce

HCCHCHOB&TGHBCKOﬁ AESITeTbHOCTH HAYIHO-

MOMYJISIPHOU JIUTEPaTyphl XUMUYECKOT'O COACPKaHUS,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTEepHETa,
OCYILIECTBIIEHUE BBIOOPA IO pPyKOBOJICTBOM I€/1arora.
BricTpanBaHue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX
OTBETOB C ONOPOM Ha MH(GOPMALINIO U3 yueOHUKA U
CIPABOYHBIX MAaTE€pPUAJIOB, TPAMOTHOE UCTIOIb30BAHUE
M3YYEHHOr0 MOHSITHUIHOTO ammapaTta Kypca XUMHUHU C
WCITOJIb30BAHUEM IIIaHa, ONTOPHBIX CJIOB, AITOPUTMA.

Pa3aeu 3. llepuoandyeckv 3aKOH U llepuoandeckasi CHACTEMa

XUMUYeCKUX 3s1emeHTOB /1. U.

41

eH/JeJieeBa.



CTpoeHune aTOMOB. XUMH4YeCKas CBA3b. OKUC/IUTEIbHO-
BOCCTAaHOBHUTEJIbHbIE peakuuu (15 4)
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Tema 8.
MNepuoguueckui
3aKOH U
NMepuogunyeckasn
cMcTema XMMu4ecKmux
31eMeHTOB

a. n.

MeHpene-eBa.
CrpoeHuearoma (7

4)

llepBbIe MONBITKU KJIaCCUPUKALIUHU PackpbIBaTb CMbICJ IEPUOAUYECKOTI0 3aKOHA MO/

XUMHUYECKHX 3JIEMEHTOB. PYKOBOACTBOM Iieaarora.
[loHsaTHE O rpylnmnax CXoaHbIX 3JIEMEHTOB [ToHumarhb CymieCTBOBaHHE nepno,z:mqecxoﬁ
(H_IeJIO‘-IHbIe n 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX3JIEMEHTOB

1leJIOYHO3EeMeJIkHble MEeTaJlJIbl, TaJIOTeHBI,
MHEpTHbIE T'a3bl).

Js1emeHmul, Komopbwle

(u3MeHeHMe paJjuyCcoOB aTOMOB U
3JIEKTPOOTPULIATEJNBHOCTH ) U UX COEJJUHEHUN OT

o6pasyrom II0JIOXKEHUSA B IEPUOJUIECKON CUCTEME U
am@pomepHbie okcudsl u CTPOEHUs aTOMa C MCII0Jb30BaHUEM CXEM U
2udpokcudbl. TabJIMLL.

YcTaHaB/IMBAThb CBSA3b MEXY IOJI0KEHUEM
3JIeMeHTa B IepUOJUIECKON CUCTEME U CTPOEHUEM
ero aToMa (CocTaB M 3aps/, s/ipa, 06lee YMca0
3JIEKTPOHOB U
pacrnpejiejieHUe UX [0 3JIEKTPOHHbBIM CJI0SIM) 11O

[lepuoauyecKku 3aKOH U
[lepuoau-yeckada cucrtema
XUMHUYEeCKUX 371eMeHTOoB /l. Y.
MeHnpeneesa. [lepuoppl, rpyIbl,
noArpynnbl. PU3ndecKUur CMbICJI
MOPAJKOBOrO HOMepPa 3JIEMEHTa, o6pasity. )
HOMEPOB IEpPHOAA 1 TPYIIIbL. [IporHO3UpPOBaTh XapaKTep U3MEeHEHUS CBOWCTB

CtpoeHue aToMoB. COCTaB aTOMHBIX szep. 2/IEMEHTOB M MX COEITMHEHNN O 'PYTINAM U
H3omonsl nepuozam IleprouuecKoil CUCTEMBI C TOMOILBIO

JyieKTpoHbI. CTpoeHHe 3/IEKTPOHHBIX liefarora.
060J104eK aTOMOB TepBbIX 20 XapaKTepHu30BaTb XUMHUYECKUE 3JIEMEHTHI

XMMHYECKUX 3jieMeHTOB [leproguyeckont ~ [TEPBBIX TPEX IEPUO/OB, KAJINHA, Ka/lbILNA 110 HX
CUCTEMBI nosioxkeHuro B [lepuoaudeckou cucreme /. U.

/1. 1. MeHpesieeBa. MeHeneeBa. )
XapaKTepHCTHKA XUMHUYECKOT0 3/1eMeHTa CnepnoBaTh NpaBusiaM 6e30MacHOM paboThl B

[0 ero moJoxkeHuo BIleproaudeckoii JJabopaTopUM NPU UCII0JIb30BAHUN XUMHUYECKON
cucteMe /. U. MeHpeneeBa. IIOCY/Ibl U 060PY/I0BaHUSA 10/, KOHTPOJIEM
3aKoHOMepHOCMU U3MeHeHUsl ceolicma lefarora. )

2/1EMEHMO08 MAAbIX Nepuodos U BbicTparBaTh pa3BépHYThie NHUCbMEHHbIE U
2/1a8HbIX N0J2pynn 8 3a8UucUMocmu om YCTHBIE OTBETBI C ONOPOH HaMHPOPMALHIO U3
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amomHoz20 (nopss0Ko8020) HoMepa.

3HaueHue [lepuoduveckozo 3aKOHA U
Ilepuoduyeckotl cucmembvl XUMUYECKUX
3/1eMeHmo8 0151 pa3eumusi HaQyKu u
NPaKmMuKu.

. U. Mendesaees — yuéHulll, nedazoe u

2paxcOaHuH.

DemoHcTpauum
KopoTkonepuoaHas 51
JUTMHHOIIepUOUAHAS dbopMbI
[leproguyeckou CHUCTEMBI

XUMHUYeCKUXx ajiemeHToB /. M.
MeHpeeeBa.

y4eOHHKa U CIIPAaBOYHBIX MaTepHaJIoB, TPaMOTHO
VCII0J1b30BaTh U3Y4YE€HHBIU NIOHATUWHbBIN
anmnapar Kypca XMMUH I10c1e
CTPYKTYPUPOBAHUSA MaTepUasa C
MCII0J1Ib30BaHUEM KJIMIIE.

Ucnosib30BaTh NpU BbINIOJHEHUN y4eOHbIX
3a/laHUM TEKCThI y4eOHHKA oCye
CTPYKTYpPUPOBAaHUA MaTepHaJsa, CipaBOYHbIe
MaTepuaJbl ([lepuoguyeckyro
CUCTEMY XUMUYeCKUX 3J1eMeHTOB /l. U.
MeHngeneeBa, TabMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUU U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUN
ps/, Hanpsi>KeHUH MeTaJlJIoB).

O3HakoMJIeHHe ¢ o6pa3laMy MeTa/ioB U Mclo/1b30BaTh NPU BbINOJHEHUH Y4eOHbIX 3a/JaHUH
HeMeTaJlJIOB. Y B IIpoliecce
ﬂa%opaToprlevu npakTuyeckue paborbl MCCJie[I0BaTe/NbCKOM 1esiTeJIbHOCTU HAy4YHO-
MOPHbIL ONbIM:
adbopamopHsIU ond HNOMYJISPHYIO INTEPATYPY
B3aumojeiicTBUe THAPOKCH/A IIUHKA C
. XUMHYECKOT0 CoJiep>KaHu s, CIPaBOYHbIe
pacTBOpPaMH KHCJIOT M II[eJIouei
MaTepHuaJibl, pecypcbl UHTEpHeTa Mo/
PYKOBO/ICTBOM Ilejiarora
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Tema 9.
Xnmunueckas
CBA3b.

OKucnutenbHo-
BOCCTaHOBUTE/IbHbIe

eaKLunuum
N

3ﬂeKmp00mpuqameﬂbHocmb dTOMOB
XMMHUYECKHUX 3J1IEMEHTOB. XMMHYECKasd
CBA3b (I/IOHHaH, KOBaJIEHTHAA IIOJIApHAA

Y KOBaJIEHTHAs HEMNoJIsIpHasi ).
CTerneHb OKUCJIEHUS.

OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIE
peakuuu (OBP). [Iponiecchl okucieHus u
BOCCTaHOBJIeHUS. OKHUCIUTENH U
BOCCTAaHOBUTEJIH.

DemoHcTpauum

OKuCIUTENbHO-

BOCCTAHOBUTEJIbHbIE PEAKI[UU:
ropeHue, peakiiuy pa3JioKeHus,
COoeJJUHEHUS
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PackpbIBaTh CMbIC/ U3yYaeMbIX OHATUHN MO/,
PYKOBOACTBOM Nejarora. OnpeaensiTb BU/J,
XUMHYECKOU CBSI3H B COEITUHEHUU C
MCI0JIb30BAHHUEM CXEM.

OnpefensaTh CTeNEHb OKUCIEHHUSI XUMUYECKOTO
3JieMeHTa 1o GpopMyJie ero coeJUHEHUS C
HCI0JIb30BAaHUEM aJITOPUTMA.

OnpenensTh 3JIeMEHT (BelleCTBO) —
OKHUCJIUTEJb U 3J71IeMEHT (BeleCTBO) —
BOCCTAaHOBUTEIb.

OOBACHATD CYLHOCTb NMPOLECCOB OKUCEHUS U

BOCCTAHOBJIEHHUS.

CoCTaB/IATh 3JIEKTPOHHBIN 6aJIaHC C YYETOM
YyHcJa OTJaHHBIX U TPUHATBIX 3JIEKTPOHOB.

CocTaBJ/IsATh YpaBHEHHUE OKUCJIUTEbHO-
BOCCTAHOBUTEJIbHOUN peaKI[UU M0 aJrOPUTMY
pa3bopa OKUCJIUTEIbHO-BOCCTAHOBUTEBLHOMN
peakiuu.

Wcnosib30BaTh NPU BbINOJIHEHUHW YUEOHBIX 3a/JaHUIA

TEeKCTbI yUeOHUKA M0CJIe CTPYKTYPUPOBAHHUSA
MaTepuaJia, ClipaBOYHbIe MaTepHaJbl
(mepuoauyecKyo

CUCTEMY XUMUYECKHUX 3JieMeHTOB /[. 1. MeH1eseeBa,
TAOJIUIY PACTBOPUMOCTH KMCJIOT, OCHOBAaHUH U
COJIEW B BOJI€, 3JIEKTPOXUMHUYECKUU P
HaNps>KEHUUN MeTaJlJIOB).



9 KITACC

2 4 B HEJIeJ0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEMsI)

MpumepHble Tembl,
packpbiBatoLime
AAHHbIU pa3aen

nporpammsl,
M KOZIMYEeCTBO 4Yacos,
OTBOAMMOE Ha UX
usyyeHue

OcHOBHOe
coaepXKaHue

OCHOBHbIe BUAbI
AeATeNbHOCTH
obyyuatowmxca

Pa3jen 1. BemieCcTtBO M
XMMHYEcCKHe peaknuu (17 4)
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IloBTOpEeHue u
yrjyo6JieHue
3HAaHU OCHOBHBIX
pa3aesioBKypca 8

KJacca
(54)

[leproguyeckuit 3aKoH. [lepuoaryeckas

cCUCTeMa XUMUYECKUX 3JieMeHTOB /l. U.

MenpesieeBa. CTpoeHUe aTOMOB.

3aKOHOMEPHOCTHU B U3BMEHEHUU CBOWCTB

XHUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX

NIepUOJ0B, KaJlud, KaJbLYA U UX

COeJMHEHUU B COOTBETCTBUHU C

NIOJIO’KEHHWEM 3JIEMEHTOB B

epuoUYeCKOU CUCTEME U

CTPOEHHEM HUX aTOMOB.

Knaccudukanus 1 HoMeHK/IaTypa

HEOpraHW4YeCKHX BELEeCTB

(MexxayHa-po/iHasA U TpUBUAJIbHAA).

XrMH4YecKre CBOMCTBA

BELECTB, OTHOCAIMXCS K Pa3JIMYHbIM

KJIaCCaM HEOPTaHUYECKUX COeJUHEHU U, UX

reHeTHU4YeCKasl CBSI3b HEOPTraHUY€eCKUX

BelleCTB.

CTpoeHMe BellleCTBa: BUJbl XUMHUYECKOU

CBSI3U W TUIIbI

KPUCTAJJINYECKUX PEIIETOK. 3d8UCUMOCMb

ceolicmes seujecme om Ux cmpoeHusl.

JleMoHCcTpanuu

1. MoieJIM KpUCTaJIMYECKUX PEIIETOK
HeOpraHU4eCKHUX BEeCTB.

2. KopoTkonepuoaHas u

JUIMHHOTIeproAHast GOpMbl

[leproaryecKkour CUCTEMBI

XUMHYECKHUX 3JieMeHTOB /[. U.

XapakTepu30BaTbh XUMHUYECKUE 3J1€MEeHThI
MepBbIX TPEX MEPUO/IOB, KaJIUA U KaJbLUS 10 UX
noJsioxkeHuro B [lepuoandeckon cucreme /I. Y.
MeHesieeBa COMOPOU HA AJITOPUTM.

KnaccuduuupoBath ¥ Ha3bIBaTh
HeopraHU4YecKHe BelleCcTBa U3YYeHHBIX KJIaCCOB
C ONIOPOY Ha CxeMy, TabJIUIy paCTBOPUMOCTH.

OnuceiBaTh 0601 HEe XUMHUYECKHE CBOUCTBA
BeLeCTB Pa3/IMYHbIX KJIACCOB, IOATBEPKAATh
CBOMCTBA IIpUMepPaMH MOJIEKYJIAPHbIX
ypaBHEHHUH XUMHYECKHUX PEAKLMH C OIIOPOU
Ha CXeMy.

OnpenenaTb BUJ XUMUYECKOU CBA3U U TUII
KPUCTA/IJIMYECKOU PEelléTKHU BeleCTBa C
OIIOPOM Ha CXEMY.

[I[porHo3upoBaTh CBOMCTBA BELEeCTB B
3aBUCHMOCTH OT UX CTPOEHUS 1OCIe
npe/BapyUTeJbHOTO pa3bopa.

BricTpanBaTh pa3BEpHYThIe IMCbMEHHbIE U
YCTHBIE OTBETHI C OIOPOU HAUHPOPMALUIO U3
y4eOHHKa ¥ CIPAaBOYHbIX MaTEPUAJIOB,
rpaMOTHO
VCI0JIb30BaTh U3yYE€HHBIW NOHATUNHBIN

anmnapar Kypca XMMHUH.

Mcnosib30BaTh NPU BINOJIHEHUH YUeOHBIX

3a/laHUU U B ITpoIecce
HCCJIeJ0BATENbCKOU 1eATeJIbHOCTH Hay4YHO-
NONYJIAPHYIO JIATEPATYPY XUMHUYECKOTO
COJZlep>KaHus, CIpaBOYHbIE MaTepHraJibl, peCypChl
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MeHpeneeBa

HMHTepHeTa
I0J, PYKOBOZCTBOM IleZiarora.

Tema 1.
OcHOBHBIE
3aKOHOMEPHO
CTH
XUMHUYECKUX
peakuui (4 4)

Kiaccudukanysa XuMrU4eCcKUX peakiui 1no
pa3JIMYHbIM MPpU3HAKaM (110 YUCIY U
COCTaBY y4aCTBYIOIIUX B peaKluu
BEleCTB, N0

mensi080My 3gpghekmy, no U3MEHEHUIO
cmeneHell OKUCAEeHUS XUMUYECKUX
3/1eMEeHMOo8, N0 06pamuMocmu, No y4acmuio
Kamasusamopa).

IK30- U 3HOOMepMuUYeCKUe peakyuu,
mepmoxumuveckue ypagHeHusi. [loHamue o
ckopocmu xumu4veckol peakyuu. [ToHssimue o
20MO2EHHbIX U 2eMEPO2EHHbIX PeaKyUsiX.
IloHsimue 06 06pamumbix

U He0OPAMUMBbIX XUMUYECKUX PEAKYUSIX.
[loHsamMue 0 XumMu4eckompasHo8ecuu.
®akmopul, sausOWUE HA CKOPOCMb
XUMU4ecKkoll peakyuu U no/0xceHue

PackpbIBaTh CMbICJ U3y4YaeMbIX TIOHATUHU U
NPUMEHATb 3TU NOHATHUSA IPU ONMUCAHUU
CBOMCTB BEleCTB U UX NPeBpPal]eHUH.

KinaccubunupoBaTb XUMUYECKHE PEAKIAM MO

pa3JIMYHbIM NPU3HAKAM.

YcTaHaB/IMBaTb 3aBUCUMOCTb CKOPOCTHU
XMMHYECKOU peaKIMM OT Pa3iniHbIX PaKTOPOB
10/l pyKOBO/ICTBOM YUHUTeJIS.

[IporHO3UpOBaTh BO3MOXXHOCTH IPOTEKAHUA
XMMUYECKUX MpeBpallleHnH B pa3JIMYHbIX
YCJIOBUSIX TIOCJIE IPEBAPUTETBHOU PAabOTHI.

OnpefeniiTb OKUCJIUTEJD U

BoccTaHOBUTe b B OBP.

CocTaBJ/IATh 3JIEKTPOHHBIN

6aJiaHC peaKIUH.

[IporM3BOAUTE BBIYHUC/IEHUSA 10 XUMHAYECKUM

yPaBHEHUSM [0 aJITOPUTMY.
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XUMUYECKO20 PABHOBECUSI.
OKHCIUTENbHO-BOCCTAHOBUTEJIbHbIE
peakiuu (3JIEKTPOHHbIM 6ajlaHC
OKUCJIUTEJIbHO-BOCCTAHOBUTEbHON
peakuuu).

JleMoHCcTpanuu

1.3aBUCUMOCTb CKOPOCTU XMMHY€ECKOU

peakuyu OT pa3/IMYHbIX QAKTOPOB.

2.Bo3zericTBUe KaTa/iM3aTopa Ha CKOPOCTh
XUMHUYECKOU peaKIvHu.

3.[[puMepbl HEOOPATHUMBIX U 0O0PATUMBIX
peaKkIuHu.

4.CMellleHYe paBHOBeCUS XUMHUYeCKOU
peakyuu.

Buruucaenus

— KOJIMYeCTBa BelllecTBa, 00'béMa U MacChl
peareHTOB UJIM IPOJAYKTOB 10 YPAaBHEHUSM
XUMHUYECKUX peaKLuu

BeicTpavBaTh pa3BEépHyThle IMCbMEHHbIE U
YCTHBIE OTBETHI C OIOPON HAUHPOPMALUIO U3
y4eOHHMKa U CIPaBOYHBIX MaTepHUaJIoB,
rpaMOTHO
VCII0J1b30BaTh U3yYE€HHBIU IOHATUWHbBIN
anmnapar Kypca XMMUH I10c1e
npesBapUTEJIbHOTO CTPYKTYPUPOBAHUA

MaTepHaJia.
HMcnosb30BaTh NMPU BbINOJHEHUH yYEOHBIX
3a/JaHUH U B IIpoliecce

uccie0BaTeNbCKOM [ieATeJIbHOCTU Hay4YHO-
NOMNYJIAPHYIO JIMTEPATyPy XUMUYECKOT 0
coZiep>KaHus, ClIpaBOYHbIe MaTepHaJibl, peCypChl
WHTepHeTanocse KOHCYJIbTALlAU C 1earoroM.
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Tema 2.
JJIeKTPOJIUTHYECK
asgs AuccouyaIus.
XvMHu4YecKue
peakuuu B

dCTBOPpaAx
tsa) P

Teopuda 3JIEKTPOJIMTUYECKOHU
JUCCOLIMALIUH. JJIEKTPOJIUTHI U
HEe3JIEKTPOJIMThbl. KaTHOHBI, aHUOHBI.

MexaHu3m duccoyuayuu eewjecms C
pPA3AUYHbIMU ~ 8UJAMU  XUMUYECKOU
ces3u. CmeneHsb duccoyuayuu. CUIbHbIE
U cabble 371eKTPOJIUTHI.

PeaKuiMu MOHHOTO 0OMeEHa, YCJA0BHUS UX
npotekaHus. MoHHble ypaBHEHU S
peaKkLyH.

XYMHUYECKHE CBOMCTBA KUCJIOT,
OCHOBaHMM U COJIEH B CBETE
npeacTaBJeHUN 06
3JIEKTPOJIMTUYECKOH JUCCOLIMAIUH.
CpenapacTtBopa. [loHsITHE O TUAPOJIN3E
COJIEM.

KauyecTBeHHbIe peaKliM1 Ha KATUOHBDI

Y aHHUOHBI : XJIOPU/JI-, OPOMUJ, HO3U/I-,
cysbdaT-, KapooHaT-,
cunnkaTt-dpocdaT- aHHUOHBI, TUAPOKCU/I-
HOHbI KATUOHBI aMMOHHUSI, MarHus,
KaJbLi¥s, aJIOMUHHUS, Kese3a 2+, 3+,
IMHKA,

IPUCYTCTBYIOLME B BOJAHBIX paCTBOpPAX..

JleMoHCcTpanuu

JJIeKTpUYecKad NpoBOAUMOCTb
PacTBOPOB BeleCTB; JBUKEHWEe MOHOB B
3JIEKTPUYECKOM I10JI€.

PacKpbIBaTh CMbICJ U3y4aeMbIX MOHATUH, a TaKXKe
CMbICJI TEOPUH AJIEKTPOJTUTUYECKOMN

JIMCCOLIMAIIUY C OTIOPOM Ha CXEMBL.
OO6bSACHATL NPUUYUHBI 3JIEKTPOIIPOBO/I-
HOCTHU BOJIHBIX PaCTBOPOB C ITOMOIIbI0 Ilefarora.

CocTaBJATh YpaBHEHUS JUCCOLUALUU KUCJIOT,
1[eJI0OYeMr U COJIEN, TTOJIHbIE M COKPAIllEHHbIE
VMOHHbIE YpaBHEHUS XMMUYECKUX peaKLun
MOHHOTO
obMeHa.

[l1aHMpoBaTh U OCYIECTBJATD Ha IPAKTHUKE
XUMHUYEeCKUe 3KCIIePUMEHTbI, IPOBOJUTD
HabJIt0ieHus, [ie1aTh BBIBO/bI 110 pe3y/bTaTaM
KCIepUMeHTaNoce npeJBapUTebHON
paboThI.

CsiemoBaTh NpaBUJaM 6e30MacHOM paboThI B

JlabopaTopuu Npu
MCII0JIb30BAaHUU XUMUYECKOH MOCY/bl U
060pyZi0BaHUSA 10/, KOHTPOJIEM [lejiarora.

[Ipor3BOAUTDH BBIYMCIEHHUS 10 XUMUYECKUM

ypaBHEHUSIM.

BeicTparBaThb pa3BépHyThble NUCbMEHHBIE U
YCTHbIE OTBETHI C ONIOPOX HaMHPOPMALMIO U3
y4eOHMKA U CIPAaBOYHBIX MaTEpPHUAJIOB,
IrPaMOTHO
MCI0JIb30BaTh U3yYE€HHBIU NOHATUWHbBIN
anmnapat Kypca XMMHUHU 10cJie
npeABapUTEJIbHOTO CTPYKTYPUPOBAHUA
MaTepuaJia.
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ONbITHI, WJIIOCTPUPYIOLIYE TPU3HAKHU
NPOTEKAHUSA peaKUh HOHHOTO
obMeHa.

OnbIThI IO ONIPeJie/IEHUIO0 CPe/ibl B
pacTBOpax coJiel (XJiopruaaHaTpus,
KapOoHaTa HaTpusl, XJIOpUJa IUHKA).

JlabopaTopHbie U

NpaKTU4YecKue

pa6oThbI

JlabopamopHblii onbim:

Ne8PeaKniy HOHHOrO 0OMeHa B
pacTBOpax 3JIeKTPOJUTOB: CyJibpaTa
meau(Il)

Y 1[E€J104M, KapOoHaTa HATPUS U COJITHOU
KHCJIOTBI, peaKIiusl

HEWTpaU3alUuU MeXAy TUAPOKCUIOM
KaJIu] U COJISTHOM KHUCJOTOMH.

Ne9. KauecTBeHHble peakLunn Ha MOHbI B
pacTBope.

IIpakmuyeckas paboma:

Ne 1. PemieHue sKkcriepuMeHTa/IbHBIX 33/a4
110 TEME.

Buvryucaenus .
— 10 YPaBHEHUAM XUMHUYECKUX PeaKLIi

Wcnosib30BaTh NPU BBIOJIHEHUHN YYEOHBIX
3a/laHUU U B ITpoIecce
MCCJIe/I0BATEbCKOU AesITeJIbHOCTU HAy4YHO-
MOMNYJIIPHYIO JIMTEPATyPy XUMUYECKOTO
coJiep>KaHusl, ClIpaBOYHbIE MaTepHaJibl, peCypChl
MHTepHeTamoc/e KOHCYJIbTALMU C [1eJJaroroM.

Pa3jaen 2. HeMeTa/l/Ibl M UX
coeguHeHu (24 4)
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Tema 3. O6miana
XapaKTepHUCTUKaA
XHMMHYECKHX
3s1ieMmeHTOB VIIA-

rPyNIbI.
aJIoreHbI

(44)

O611asa XapaKTepUCTHKA IraJIOreHOB.
OcoGeHHOCTH CTPOEHUSI AaTOMOB 3TUX
3JIeMEeHTOB, XapaKTepPHbIe AJIsI HUX

CTelleHHU
OKHCJIEHHUA. CTpOGHI/Ie H (1)1/131/1‘{ec1<1/1e
CBOMCTBaA INPOCThIX

BeIleCTB — raJloreHoB. XUMHYEeCKUe
CBOMCTBA Ha MpUMepe xJi0pa
(B3aMoenCcTBUE C MeTaJlJIaMH,
HeMeTaJllaMy (BOJA0OPOJOM U
KHCJI0POJOM), Wesa0uamu).
Xnoposogopoj. CosgsHasa KUCJIOTA,
XMMUYECKHe CBOWCTBA, N0J/yYeHUE,
npuMeHeHue. KauecTBeHHbIe
peaku Uy Ha rajoreHu/i-uoHsbl. Jeticmaue
X/10pa U X210p08000p00a HA OP2AHU3IM
yes08eka. BaxxHewn1Me XJIOpUbI U UX
HaXO0X/lEHUE B IPUPO/IE.

JleMoHCcTpanuu
BujeomaTtepuasbl: raJloreHbl U UX
coeiuHeHHUA. 0Opa31ibl XJIOPUI0B.

JlabopaTopHbIe U IPpaKTUYEeCKHe Pa6OThbI

JlabopamopHblii onbim:
Pacno3sHaBaHue XJIOpU/-UOHOB.
IIpakmuyeckas paboma:

Ne 2. [losiyyeHure CONAHOU KUCJIOTHI,
M3y4YeHHeE e€ CBOKCTB.

BuiuuciaeHusa

OOBSACHATH 0011e 3aKOHOMEPHOCTH B
VM3MEHEHHUU CBOMCTB HEMETAJIJIOB U UX
CcoeJMHEHUH B IpeJiesiax MaJiblX IEPUOIOB U
rJIaBHbIX NoArpynn [lepuoanyeckon cucTeMbl
XUMUYECKHUX 3JIEMEHTOB C Y4ETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTb GU3NYECKHE U XUMHUYECKHE
CBOMCTBA MPOCThIX BElL|eCTBraJOreHOB (Ha
pUMepe XJIOpa) U CJI0KHBIX BEIECTB
(xsiopoBOAOPOAA, XJIOPUAA HATPHS ), CIOCOOBI UX
NoJIy4eHUsl, IpUMeHeHUe Y 3HaYeHHE B
NPUPO/IE Y )KU3HU YeJI0BeKa MOCJIe
CTPYKTYpPHUPOBAHHUS MaTepHaJa.

OnpefiesisiTh raJlOreHU/I-UOHbI B PACTBOPE C
HCII0JIb30BaHUEM TabJIHIbl ' XapaKTepHbIe
peak My Ha aHUOHBI .

[l1aHUpOBaTh U OCYIIECTBJIAThL HAa IPAKTUKe
XUMUYECKHE IKCIIEPUMEHTbI, IPOBOJUTH
HaOJIt0IeH s, JieJlaTh BbIBO/IbI 110 pe3yJibTaTaM
3KCIlepHMeHTaIoc/e npeJBapruTebHOU
paboThl.
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I10 YpaBHEHHUAM XUMHUYECKHUX peaKuHﬁ.

Tema 4. O61as
XapaKTepUuCTUKA
XUMHUYeCKUX
3JIEMEHTOB VIA-
rpynnsl. Cepa u eé
coeauHeHMA (5 4)

0Ob1as XapaKTepuCTUKa 3J1IEMEHTOB VIA-
rpynnbl. 0co6eHHOCTH

CTPOEHUs aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJis1 HUX CTeNeHU OKHCIEeHHUS.
CtpoeHue U pr3UYeCKHE CBOUCTBA
NPOCTBIX

BELECTB — KHUCJIOPOJA U CEPHI.
AnnoTtponHble MogUbUKAIIUN KUCA0PO/ia U
cepbl. XUMHUYeECKHEe

CBOWCTBA cepbl. B3aumMogencTBHre €
HeMeTaJlJIaMU - BOLOPOJOM U

KHUCJI0POJIOM, METaJIJIaMH,

OO6BACHATD 001ME 3aKOHOMEPHOCTH B
M3MEeHEeHUU CBOUCTB 3J1eMeHTOB VIA-rpynnsl u
X COeJMHEHUU
C y46TOM CTPOEHUS UX aTOMOB C OITIOPOU Ha
cxeMy "MiaMeHeHUe pasuycoB BIOArpymnnax".

XapakTepu3oBaTb GU3NYECKHUE
Y XMMHYECKHE CBOMCTBA NPOCTOr0 BeLeCTBA
cephbl U eé coeJUHEHU M
(cepoBOOPO/Ia, OKCU/IOB CEPDI, CEPHOM KHUCJOTHI,
cysibdaToB), CIOCOOBI UX
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KOHIEHTPUPOBAHHBIMHU a30THOM U
CEpHOHU KUCQIOTAaMH. CeepOBo,uopo,q,
CTpoeHHue, PpU3N4eCKHU
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M XUMUY€eCKHE CBOUCTBA (KUCJIOTHbIE U
BOCCTAaHOBUTEJIbHbIE). OKCUABI CEPBI KAaK
peACTaBUTENU KUCJIOTHBIX OKCU/OB.
CepHasikuc/10Ta, U3UYECKUE U
XMMHUYECKHe CBOKCTBaA (0b611e Kak
npeACTaBUTEJIA Klacca KACIOT U
cneyuguyeckue), TpuMeHeHHe.
CepHHUCTas KMUCJIOTA.

XumuyecKue peakyuu, sexcawjue 8 0CHO8e
NPOMblULAEHHO20 CNOCO6A NOYHYEHUS
cepHol Kuciombul. Annapamol u
npomekarujue 8 HUX npoyeccsl (Ha
npumepe npou38o00cmaed CepHoll KUc/10mbil).
CoJiv cepHOY KUCJIOThI, Ka4eCTBEHHas
peakius Ha cyJib$aT-UOH.

HaxoxeHue cepbl U €€ coeZJMHEHUU B
npupoje. Xumuyeckoe

3azpsi3HeHue oKpyxcarujell cpedobl
coeduHeHUsAMU cepbl (Kuc10mHble d0xHcou,
3azpsizHeHue 803dyXa U 8000éM08), CnOCOObI
€20 npedoms8paujeHusl.

JleMoHCcTpanuu

Kosiekuimu (BujieoMaTepualibl): cepa u eé
coeJUHEHUA.

O6yrJyiMBaHHe caxapa Ioj JIeCTBUEM
KOHI[EHTPUPOBAHHOU CEPHOU KUCJIOTHI.

JlaGopaTopHbIe U MPAKTHYeCKHUeE PaGoThI
JlabopamopHble onbimbl:

noJiydyeHUs], IpUMeHeHHe ¥ 3HAaYEeHUE B
NPUPO/IE U KU3HU YeJIOBEKA CONOPOU Ha

CXeMY U IJIaH.
OnpezensiTh HaJM4Ke CyibdaT-UOHOB B pacTBOPE.

O6BSACHATD CYIIHOCTb 3KOJIOTMYECKHUX IPOOJIEM,
CBsI3aHHBIX C IepepaboTKOM coeJUHEHUH cepbl
nocJjie CTPyKTypUpPOBaHUS MaTepuraJa.

[[JIaHMPOBATh U OCYLIECTBJIATH HA IPAKTUKE
XMMUYECKHE IKCIIEPUMEHTDI, IPOBOAUTh
Ha0JII0/IeHus, JileJIaTh BbIBO/bI 110 pe3yJbTaTaM
3KCIIEpUMEHTA.

CiiefoBaTh NpaBUJaM 6€30MaCHOM paboThI B

JlabopaTopuu Npu
VCI0JIb30BAaHUU XUMUYECKOU MOCY/bl U
0060pyA0BaHUs MO/l PyKOBOACTBOM IleJiarora.

[Ipon3BOAUTH BHIUMCIEHHUS 10 XUMUYECKUM

ypaBHEHUSM M0 aAropuTmy. Ucnosib30BaTh Npu

BbINIOJIHEHUU y4eOHbIX 3aIlaHUM TEKCThI

y4eOHUKa,
crpaBOYHbIe MaTepuasbl ([lepuogudeckytro
CUCTEMY XMMUYeCKuxaaeMeHTOB /l. Y.
MeHesieeBa, TabJIUIY PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAaHMH U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUH PSAJl HANIPSH>KEHU N
MEeTaJlJIOB).

Mcnosib30BaTh NPU BbINIOJHEHUU yY€OHbBIX
3a/laHWH U B MIPOLECCE UCCIeJ0BATETbCKOU
JlesITeJIbHOCTHA HAyYHO-TIONYJIIPHYO
JINTEPATYPy XUMUYECKOTO COZep>KaHus,
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O6Hapy:xeHUE CyJibPaT-UOHOB.

BsaumoeicTBre pa3baBJeHHON CEpHOM

KMCJIOTBI C IMHKOM.
BuruucaeHus

10 ypaBHEHUSIM XUMUYECKUX PeaKLUU

CIpaBOYHbIEe MaTepHaibl, pecypcbl MHTepHeTa
1ocJie KOHCYJIbTAlUM C IIeJaroromMm
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Tema 5. Oomaa
XapaKTepHuCTHUKA
XUMUYeCKUX
3J1IeMeHTOB VA-
rpynnsl. A3or,
docdop u ux

coeJHeHuUs
(74)

O011aqa xapakTepUuCTHUKa 3JIEMEHTOB VA-
rpynnbl. 0co6eHHOCTH

CTPOE€HHA aTOMOB 3THUX 3JIEMEHTOB,

XdpaKTepHbIE AJIAd HUX CTEIIEHU OKHUCJIEHHUA.

A30T, pacnpocTpaHeHHe B IPUPOJE,
dusryecKre U XUMHUYECKHE CBONCTBA.
KpyroBopoT a3oTa B npupo/ze.

AMMuak, ero prusuyeckre U XuMHU4YeCcKue
CBOMCTBA, MoJIy4yeHue unpuMeHenue. Conu
aMMOHMUs, UX pU3UYECKHEe U XUMUUECKHE
CBOMCTBA, MprMeHeHHe. KauecTBeHHas
peakIysi Ha MOHbl aMMOHU. A30THAs
KHCJIOTa, €€ pU3nyecKre U XUMUYeCcKHue
cBOMCTBa (00LyMe KaK NIpeACTaBUTES
KJlacca KMCJIOT U cneyuguueckue).
A3zomucmas kucaoma. Ucnoiv3o8aHue
HUMpamos u co/ell AMMOHUS 8 Kauecmeae
MUHEPA/bHbIX YO0OPpeHULL

XUMHUUeCKoe 3arpsisHeHHE OKpYKatolen
cpe/ibl COeJIUHEHUSIMU a30Ta (KUCJIOTHbIE
JI0K/1U, 3arpsi3HEHUE BO3/yXa, TOYBbI U
BOJIOEMOB).

docdop, an1omponnvie modugpukayuu
¢ocopa, pusryeckre U XUMUYECKUE
CBOKMCTBA.

Okcug docdopa(V) u docdopHas
KHCJI0Ta, pU3NYecKue U XUMHUUECKHe
CBOMCTBA, nosy4eHue. KauecmeeHHas
peakyus Ha pocham-uoHbsL.

O0BACHATL  00IIMe  3aKOHOMEPHOCTH B
M3MEeHEHUU CBOUCTB 3JIeMeHTOB VA- rpynIbl U
UX COeJUHEHUU C YYETOM CTPOEHUA UX aTOMOB.

XapakTepusoBaTb QU3MYECKMe U XUMHUYECKHUe
CBOMCTBA NPOCTHIX BellecTB a3oTa U ¢pocdopa
Y UX COeJMUHEHUN (aMMHMaKa, COJIEd aMMOHHUS,

a30THOM  KMCJOTbI, HMUTpPATOB, OKCHJA
dochopa(V) u pochopHOUN KHUCIOTHI,
docdaToB), Croco6bl UX  TOJIyYeHHUd],

IprYMeHeHUe U 3HaYeHHue B IPHUPO/Jie U KU3HU
YyeJioBeKa C UCN0JIb30BaHUEM CXEMBI.

OnpenensaTb MOHBI aMMOHHUSA U GocPaT-UOHBI B
pacTBOpe € UCI0Ib30BaHUEM TabIULbI
"XapakTepHble peaKliu1 Ha KaTUOHBI U
aHHOHBI .

O6BSACHATD CYLHOCTb 3KOJIOTUYECKUX IPOOIEM,
CBSI3aHHBIX C HAXOX/IEHUEeM COeIMHEHUN a30Ta
1 pocdopa B OKpyKamwlieH cpejie.

[lmaHUpoOBaTh U OCYLLECTBJISATh Ha MPAKTHUKE
XUMHUYEeCKUe 3KCIIePUMEHTbI, IPOBOJUTH
HabJ1I0/jeHus, [ieJlaTh BbIBO/IbI [10 pe3yJibTaTaM
9KCIleprU-MeHTA.

CyieoBaTh NpaBUJaM 6e30MacHOM paboThI B
JIabopaToOpUM NMPH UCII0JIb30BAaHUU XUMHUYECKOU
NOCYAbl U 060py/I0BaHUS.

[Ipor3BOAUTH BBIYMC/IEHUS 10 XUMUYECKUM

ypaBHEHHUSIM.

W cnosb30BaTh NP BHINIOJHEHUH YYeOHbIX
3a/laHUM TEKCThI y4eOHHUKA, CIPABOYHbIE
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Hcnoswzosarue gpocghpamos 8 kauecmase
MUHEPA/IbHbIX YyO06peHUll.
3arpsisHeHUEe NPUPOJHBIX BOJJOEMOB
dbochaTtamu.

JleMoHCcTpanuu

Kosnekuuu: pochop U ux coeJUHEHUSI.
B3auMoieiicTBHE KOHIIEHTPUPOBAaHHOM
a30THOM KHCJIOThI C MeJbIO.

JlabopaTopHbIe U IPpaKTUYeCKHe padoThbl

JlabopamopHble onbimbi:

1. B3auMoielicTBUe cojied aMMOHHUS C
11EJI0YbIO.

2. 03HaKOMJIEHHE C 0O6pa31aMHy a30THbIX U
bocPopHbIX y10O6pEeHUT.

IIpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3y4eHUe ero

CBOMCTB.

BuruucaeHusa
110 YPaBHEHHUSAM XMMUYECKUX PeaKUU

MaTepuasbl (MepruoaUIeCKY0 CUCTEMY
XUMHYeCKHUX aieMeHTOB /l. U. MeHieneeBa,
TabJIMIy PACTBOPUMOCTH KHCJIOT,
OCHOBaHMH M COJIEU B BOJIE,
3JIEKTPOXUMUYECKUU PSAJ, HAIPSXKEHU N
MeTaJlJIOB).

Mcnosib30BaTh NPH BbINOJIHEHUH Y4YeOHbIX

3aJlaHUU U B IIpolLiecce

MccieJ0BaTENbCKOM [iesITeJIbHOCTU Hay4YHO-
HNONYJISIPHYIO JIUTEPATYPY XMMUYECKOTO0

coaepiKaHHUd, ClipaBOYHbIE€ MaTe€pPHaJibl, pECYPChbl

I/IHTepHeTa Inocjie KOHCyJIbTallUM C lIearoroM

Tema 6. Ooman
XapaKTepHuC- THKaA
XUMHUYECKHUX

Yrsepon, aJsIoOTpONHbIE
MoAupUKaLMU rpaduT, aaMas.
B3anMopencTBue ¢ MeTalJIaMy,

OO6BACHATD 00111 e 3aKOHOMEPHOCTH B

VM3MEeHEHUHU CBOUCTB 3J1eMeHTOB I[VA-rpynnsl u
UX CO€IMHEHUH C Y46 TOM CTPOEHUSI UX aTOMOB.
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3jieMmeHTOBIVA-

g)pylmbl.
rJiepoj u
KpPEMHHUH U UX

HeMeTaJlJlaMH, 5
KOHILIEHTPUPOBAHHbIMH a30THOU U
CEpHOU KUCJIOTaMH,
pacnpocTpaHeHUe B IPUPO/IE,
busrUecKrue U XUMUYECKUE

XapakTepr30BaTh GU3UYECKHE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTBYTIJ/IEPOa U
KpeMHHUS U UX coeJiHeHUH (OKCU/IOB
yIJ1epo/ia, yroJbHOU
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COeJUHEHUA
(84)

CBOHMCTBA. AAcopboLusd. KpyroBopoT
yrjepoja B IpHupoJe.

Okcuppl yriaepoja, ux pusudeckue u
XUMHWYeCKHe CBOMCTBA, UXJIeHCTBHUE Ha
>KUBble OPTaHU3MBI, I0JIyYEHUE U
pUMeHEHHE.

Jkos102uveckue npobaembl, C8A3AHHbBIE C
okcudom yenepoda(lV); zunomesa
2/106a/1bHO020 NoMenJeHusl KAuMama;
napHuKosblll 3ghpekm.

YroJsibHas KMCJIOTA U €€ COJIH, UX
du3nvecKue U XMUMUYECKHe

CBOMCTBA, [IOJIyYEHHE U IPUMEHEHHE.
KauecTBeHHasl peakuus HaKapOOHAT-
WOHBL

IlepsoHauasibHble NOHAMUS 06
Op2aHU4ecKux geujecmeax Kak o
COoe0UHeHUsX y2/a1epoda: 0CobeHHocmu
cocmasa u cmpoeHusl.

[loHsimue 0 6uo/102u4ecKu 8aHCHLIX
geujecmeax: xupax, besKax,y2,1e8000ax.
MamepuasibHoe eduHCcmMae0

Op2aHUYecKux u

HeopeaHu4ecKux coeduHeHull.

Kpemnuii, e2o puzuyeckue u xumuveckue
ceotlicmea (Ha npumepe g3aumodeticmausi
c wMemaaiamMu U  HeMemaaaamu),
no/y4eHue u npumeHeHue 8
3/1eKMPOHUKE.

KHCJIOThI, KAPOOHATOB, OKCH/Ia KDEMHHSI,
KpPEeMHHUEBOU KUCJIOTHI,

CUJIMKATOB), CIOCOOBI UX NOJIyYEeHUS],
NpUMeHeHHe ¥ 3HaYeHUe B IPUPO/IE U KU3HU
4yeJsIOBEKaA.

Onpenenatb
KapOoHaT- U
CUJIMKAT- UOHBI B
pacTBope.

OO6BACHATD CYLIHOCTb 3KOJOTHUYECKUX IPOOJIEM,
CBSI3aHHbIX C HAX0XK/IEHUEM YTJIEKUCJIOTO0 ra3a B
OKpy>Karoleu cpejie.

UnnocTprupoBaTh B3aMMOCBSI3b
HEOpPraHUYeCcKUX COeJJUHEHUU yTiepoia U
OpraHUYeCcKHUX BellleCTB M0, PYKOBOACTBOM

y4UTeJIs.
[lmaHupoBaTh M OCYIIECTBJAATH Ha IMpPAKTUKE
XUMHUYECKHMe  JKCIIepMMEeHTbl, I[POBOJHUTH

HaOJ/It0IeH Y, JleJ1aTh BbIBO/bI 110 pe3yJibTaTaM
3KCllepuMeHTa  IocJe npeJiBapuTebHOU
paboThlI.

CinepgoBaTh NpaBuJsiaM 6e30MacHOMN
paboThI B J1aOOPATOPUU NIPHU
HCMO0JIb30BaHUW XMMHY€ECKOH MOCY/Ibl U
060py/10BaHUs.

HMcnosib30BaTh NMPHY BbINOJHEHWUH YUeOHbIX
3a/laHU# TEKCTbl Y4eOHHMKA, ClIPAaBOYHbIE
MaTepuaJnbl ([lepuoauyeckyro cucremy
XUMHUYeCKHUX 3jieMeHTOB /l. U. MeHeeeBa,
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CoeduHeHust kpeMHusl 8 npupode. Obwue
npedcmas.ieHust 06 okcude kpemHus(1V) u
KpemHuegol Kucsiome. Cuiukamol, ux
UCno/1b308aHue 8 6bimy, MeQUYUHE,
npomvlulieHHocmu. BascHetiwue
cmpoumesibHble MamepuaJ/ibl: Kepamukd,
cmekK/10, YeMeHm, 6emoH, H#ce/s1€306emoH.
IIpobaemvbl 6e30nacHo2o

UCN0/1b308AHUSI CMPOUMENAbHBIX
MamepuaJi08 8 N08CEOHEBHOU

JHCUBHU.

JleMoHCcTpanuu

Mozesu KpUCTa/l/INYeCKUX pelléToK
aJiMasa, rpaduTa, MOJIEKYJIbI PyJLiepeHa.
Azicopbuus paCTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM yrJéM. [IpoTuBoras.
BupeomaTtepuaJibl: CUJIMKAaTHasA
NPOMBILJIEHHOCTB. Moenu

MOJIEKYJI OpraHUYeCKUX

BELLECTB.

JlaGopaTOopHbI€e U NPAaKTHYeCKHUe PaGoThI
JlabopamopHblil onbim:

KauecTBeHHas peakijys Ha KapOOHAT-UOH.
IIpakmuyeckue pabomuli:

Ne 11. [TosiydeHHe YIJIEKMCI0r0 ra3a u
M3y4yeHue ero cBOMcTB. KauecTBeHHast

RIGHKLII/IH Ha KapOOHAT-UOH.
9 12. PelieHre 3KCIepUMEHTAJIbHbIX 33,34
1o treMe «HemeTasnbi».

TabJIUIy PACTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U COJIEU B BOJIE,
3JIEKTPOXUMUYECKUU PSAJ, HAIPSXKEHU N
MEeTaJIJIOB) MOCJie KOHCYJIbTAalL[AH C
rnejaroroM.
Wcnosib30BaTh NPU BINOJHEHUHN YYEOHBIX
3aJlaHUM U B IIpoliecce
VCCJIe[J0BATENbCKOU JIeATEJIbHOCTHA HAy4YHO-
NONYJISAPHYIO JIUTEPATYPY XUMHUUYECKOTO
COJlepKaHus, CIpaBOYHble MaTepHaJibl, PECYPChI
MHTepHeTamnocse KOHCYJIbTAlUHU C e aroroMm.
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BuruucaeHus

110 yPaBHEHHUAM XUMHYECKUX PeaKLIMH,
€CJIM OJJUH Y3 peareHTOB [JaH B BUJE
BO/ZIHOT'O pacTBOpa C U3BECTHOU
MacCOBOH J0JIEM.

Pa3geu 3. MeTa/LlIbl M X
coeavHenud (20 4)
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Tema 7. O6mue
CBOMCTBa
METaJIJIOB

(4 4)

Obuiasa xapaKTepHUCTHKa XUMHYECKUX
3JIEMEHTOB — MeTaJ/lJIOB Ha

OCHOBAHMHU UX M0OJIOKEHUS B
[lepronyecKor CUCTEME XUMHUYECKHUX
asieMeHTOB /I. 1. MeHpesieeBa ¥ CTpOeHUA
aToMoB. CTpoeHUe MeTaJlJIOB.

MeTaslsinyeckasi CBSI3b U MeTaJlJiInyecKast

KpUCTa/lJIniecKas peliéTka.
JJIEKTPOXUMHUYECKUU PAL

HallpsXKEeHUU MeTa/I0B. Prusndeckre U
XUMHYEeCKHe CBOMCTBa MeTaJ10B. O6ujue
€nocobbl nosyyeHus memasnos. [lonsimue
0 KOppo3uu MemaJi/z08 U OCHOBHble
cnocobbl 3aujumsl om koppo3uu. Cnaassl
(cmanv, yyayH, dropaatoMmuHull, 6poH3a),
UX npuMeHeHue 8 6bimy u
NpOMbIULIEHHOCMU.

JleMoHCcTpanuu
O3HakoMJieHHME C 00pa3aMu
METAJIJIOB U CIJIABOB, UX
$dU3N4EeCKUMU CBOMCTBAMHU.
Mopesiv KpucTasin4ecKux
peléToK MeTaJlJIoB.
BugeoMmaTtepualibl: KOppO3us
MeTaJlJIOB.

JlaGopaTopHbIe U NpaKTUYeCKHEe PaGoThl
JlabopamopHble onbimbil:

O3HakoMJIeHHEe C 06pa3ljaMHU CIIJIaBOB
MeTaJlJIOB.

PackpbIBaTh CMbICJ U3y4YaeMbIX IOHATUHU U
NPUMEHATb 3TU NOHATHUA IPU ONIUCAHUU
CBOMCTB BellleCTB U UX NIPeBpal]eHUH.

OO6BACHATD 0011ME 3aKOHOMEPHOCTH B
V3MEHEHUU CBOMCTB 3JIEMEHTOB- METAJIJIOB U
MX COeJMHEHUH C YYETOM CTPOEHUSA UX
aTOMOB.

XapaKTepr30BaTh CTPOEHHUE METAJIJIOB, 001I1eE
dusnyeckre U XMMHUY€ECKHE CBOWCTBA METAJLJIOB.

XapakTepu30BaTh 0011Me CIIOCOOBI MOJIyYeHHUS
METAaJIJIOB MOCJIE CTPYKTYPUPOBAHUS
MaTepuaJsa.

CyieoBaTh NpaBUJiaM 6e30MacHOU
paboThI B 1abOpaTOpUM NpU
VCN0JIb30BAaHUM XMMHYECKOH MOCY/Ibl U
060py/10BaHUsI.

[Ipon3BOAUTH BBIUMCJIEHUS 10 XUMHAYECKUM

ypaBHEHUSM.

Wcnosib30BaTh NPU BbINOJHEHUU YI€OHbBIX
3a/laHUM TEKCThI Y4eOHUKA, ClIPaBOYHbIE
MaTepuasbl ([lepuoauyeckyro cuctemy
XUMHUYeCKHUX 3jieMeHTOB /l. U. MeHeeeBa,
TabJIMIy PACTBOPUMOCTH KHCJIOT,

OCHOBaHMH U COJIEU B BOJIE,
3JIEKTPOXUMHUYECKUH PSAJl HANIPSHXKEHU N

MeTaJlJIOB).
Hcnosib30BaTh NPU BHINOJHEHUHN YYeOHBIX
3aJlaHWH U B IIpoliecce

I/ICCJ'IGL[OBaTeJIbCKOI‘/JI AeATCJIbHOCTHU HAYYHO-
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3aBHUCUMOCTb CKOpPOCTH peaKIInu MeTaJljia
C KUCJIOTOM OT IIpupoAabl MeTaJlJa.

Buruucaenus

— 110 YpaBHEHUSM XMMUYECKUX PeAKIUH,
ec/iu 00UH U3 peazeHmog cooepicum
npumecu

NOMNYJIIPHYIO JIMTEPATYyPy XUMHAYECKOT O
coJiep>KaHus, ClIpaBOYHbIE MaTEPUAJIBI,
pecypcbl UHTepHeTanocse npejBapUTebHOU
KOHCYJIbTAL|UH C 1e[aroroM
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Tema 8,
BaxHeunimue

MeTaJ//Ibl M UX
coeJMHEHUA
(16 4)

[lles1oynbie MeTasibl. [losoxeHue B
[leprognyeckord CUCTEME XUMUYECKUX
3JIEMEHTOB . H. MeHpesneeBa,
CTpoeHrMe aToMmoB. HaxoxaeHue B
npupoze.

dusnyeckue U XMMHAYECKUE CBOMCTBA
(Ha mpuMepe HATpUsA U Kaius). OKCUIbI
Y TUJPOKCHU/ bl HATPUA U KaJIUA.
[IprMeHeHHe [IeJIOYHbIX METAJIJIOB U UX
COeJMHEHMU M.

[Ilesi04HO3€eMe/IbHBIE MeTaJlJlbl MarHUM1
M KaJbLlM¥, CTpOEHHe  aTOMOB.
[TosiokeHuUe B [leproguyeckon
CUCTEMe XUMHU4YeCKUX 3yieMeHTOB /. Y.
MeHnpesieeBa. HaxoxaeHue B mpupoze.
dusnyeckue U XMMHAYECKUE CBOMCTBA.
BakHeive coeiluHeHUS KaJblUs (OKCUJ,
TUAPOKCUZ, cosn). JKécmkocmsb 800bl U
Cnocobbl e€ycmpaHeHUsl.

Amomunun. [losoxenue B [lepuoguyeckou
CUCTeMe XMMHYEeCKUuxaeMeHTOB /[. .
MeHpeneeBa, cTpoeHUe aToMa.
HaxoxeHnue B npupoe. Pusndeckue U
XHMHUYeCKHUe CBOMCTBA. AMOTepHbIe
CBOMCTBA OKCHUJA U TUIPOKCHU/IA.
JKeneso: cocTaB, cCBOMCTBa U
noJsiyyeHue. [losoxeHue B
[lepuoauyeckon cucreme

XVMUYECKHUX 3JIEMEHTOB

O6BbSACHATB 061MEe 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJIJIOB B
rpynmnax ¥ ux CoOeiJHHEHUM C y4ETOM
CTPOEHHS UX aTOMOB.

XapaKTepH30BaTb PU3NUECKHE U XUMUYECKHE
CBOMCTBA MPOCTHIX BELIECTB META/IJIOB U UX
coeJIMHEHUU (OKCU/I0B, TUAPOKCUJOB, COJIEM) C
OIOPOM Ha CXeMY, CII0COObI UX MOJIyYEHUS],
NpUMEHEHUE U 3HAUYEHHE B IPUPOJIE U )KU3HU
yeJioBEKa.

Pacrno3sHaBaThb C MIOMOIIbI0 Ka4YeCTBEHHBIX
peaki Ui HOHbI MeTA/IJIOB (MarHus, Kajblius,
aJIIOMUHUS, IUHKQ, XKeJie3a (2+), )Kesie3a (3+),
Me M (2+) ¢ uCoJIb30BaHHWEM TAOJIUIbI
"XapakTepHble peaKUM Ha KATUOHBI .

[lJ1aHMpPOBaTh U OCYLIECTBJSATh HA IPAKTHUKE
XUMHYECKHe 3KCIIEPUMEHTDI, IPOBOJUTD
Ha0JIl0/lIeHus, /ieJIaTh BbIBO/IbI 110 pe3yJbTaTaM
3KCIIepUMeHTa.

CneoBaTh NpaBuiaM 6€30N1aCHOU paboTHI B
JlJabopaToOpUU NMPHU UCI0JIb30BAHUU XUMUYECKOHU
NOCY/Abl U 060PY/I0BaHUSI.

[Ipon3BOAUTL BHIUMCIEHHUS 10 XUMUYECKUM

ypaBHEHUSIM.

BbicTpauBaTh pa3BEpPHYThbie MUCbMEHHbIE U
YCTHbIE OTBETHI C ONIOPOU HAUHPOPMALUIO U3
y4ebHHWKa ¥ CIPAaBOYHbIX MaTEPUAJIOB,

rpaMOTHO . L
VCI0J1Ib30BaTh U3y4YE€HHBIN NOHATUHHBIN
anmnapaT Kypca XUMHH.
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. . MeHpesieeBa, CTpOEHUE aTOMA.
HaxoxpaeHnue B npupoge. Pusndeckre 1
XUMHUYeCcKUe cBorcTBa. OKCU/IbI,
ruApoKcuabl U conuxkesesa(ll)

v >xene3a(lll).

JleMoHCcTpanuu
B3anMogencTBue HaTpUs C BOZOHU.
OkpalluBaHMe IJIaMEeHU

MOHAMHU HAaTpUA U KaJu4.
OkpamrBaHue IJIaMeHHU

MOHAMHU KaJIbLUs. .
B3auMogencTBUe OKCH/A KaJbIUsl C BOJOM.

BupeomaTepuasibl: TOpEHHE XeJle3a B
KHUCJIOPO/Ie U XJIOpeE.

JlaGopaTopHble U IPaKTUYeCKHUe PaboThl
JlabopamopHble onbimbl:

O3HakoMJIeHHE € 0Opa3yamMmu

aJIIOMUHUS U €ro CIJIaBOB.

AmMdoTepHbIe cBOMCTBA

TUJPOKCHU/Ia aJIIOMUHUS.

KavyecTBeHHbIe peaKI[iM HAa MOHBI JKeJjie3a.
[Ipakmuueckue pabombl:

Ne 13. PemieHue akcnepruMeHTaIbHbIX 33724
no teme «MeTaJabI».

BuwruucaeHus
110 YPAaBHEHUAM XMMHUYECKHUX PEAKIHM.

Mcnoab30BaTh NMPU BbINMOJHEHUH YIEOHbBIX
3a/IlaHHH U B IIpoliecce

MCCJIe/I0BATEbCKOU AesITeJIbHOCTU HAy4YHO-
NOMNYJIIPHYIO JIMTEPATYPy XUMHAYECKOTO
coJiep>KaHusl, ClIpaBOYHbIe MaTepHaJibl, peCypChl
WHTepHeTamnocie npejBaprUTebHON
KOHCYJIbTAIUH C [1eJlaroroM

Pa3aen 4. XUMHUA U
OKpYy:Kaloniasa cpeaa (3 4)
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Tema 9.
BemiecTBa u
MaTepHaJbl

B ’KU3HH
4YeJIOBEKa

Hoevle Mamepua.ibl U mexHo/102UU.
Bewecmea u Mamepua/ibl 8 no8cedHe8Holl
JHCU3HU Yes108eKa. Xumus u 30oposve.

bezonacHoe
UCNo0/1b308qHUE Beujecme U XuMu4ecKux
peakyut 8 bbimy.

XapaKTepnsoBaTb poOJib XUMHH B PA3JIMIHBIX
c<1)epax AEeATEJIbHOCTHU JII-O,ELGﬁ, OCHOBHEIE
BelleCTBa U MaTePHUaAJIbl, IPUMEHAEMbIE B

KN3HHU COBPEMEHHOTI'O
4eJiOBEKa.
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(3 1) IIpupodHbie ucmovHUKU y21€8000p0008 OO6BACHATD YCJI0BUS 6E30MACHOTO
(y2o.b, npupodHblii 2a3, Hehmb), HCI0JIb30BaHHS BellleCTB U XUMHUYECKHX
npodyKmbl Ux nepepabomku, ux pob 8 peakIuii B GBITY.
6bimy u AHanM3MpOBaTh U KPUTHUUYECKH OLIEHUBATh

MHPOPMALIMIO O BAUSIHUHU
NPOMBIIIJIEHHOCTH, CEeJIbCKOTO X03511CTBa,
TPAHCIOPTA U AP. Ha COCTOSIHUE OKPYKalolent
cpenpbl.

YMeTb 0Ka3bIBaTh IePBYI0 MOMOILb IIPU

XMMHUUYECKUX 05KOTaX U OTPaBJIEHUSIX.

[IpyHUMATb y4acTHe B 0OCYXAeHUH NpobsieM
XUMHUYECKOU U 3KOJIOTHYECKOU
HaIpaBJIEHHOCTH, BbICKa3bIBaTh COOCTBEHHYIO
MO3UIIMIO 110 MPO6JIEMe U NIpe/jiaraTh
BO3MOXXHbI€E MYTH €€ pellleHHrs C OoPor Ha

MHPOpMaALUIO U3
Tv/'lqe6H1/1Ka Y ClIpaBOYHbIe MaTepUaJibl, PECYPChI
HTEepHEeTa.

npomslu/1EHHOCMU.
OcHo8bl 3K0/102Uu4ecKoll cpamMomHocmu.

Xumuueckoe 3a2psi3HeHUe OKpyxcaroujeli
cpedul (npedesnbHO donycmumasi
KoHyeumpayus eewjecms — I1/JK).
Posab xumuu 8 peweHUU 3K0102U4eCKUX
npob.Jiem.

[Ipy paspaboTke paboyeld MNporpamMMbl B TeMaTHYECKOM IJIAHUPOBAHWUHM [OKHBI OBbIThb YYTEHDI
BO3MOX>XHOCTH HCII0JIb30BaHUSI 3JIEKTPOHHBIX (LIMPPOBBIX) 006pa30BaTeJbHbIX PECYPCOB, SBJSIOIUXCS
y4yeOHO-MEeTOJUYECKUMU MaTepuajaMu (MyJbTUMeJUHHble TNpPOrpaMMbl, 3JE€KTPOHHble YYEOHUKU WU
3aJJaYHUKH, 3JIEKTPOHHble OMOJIHMOTEKH, BUPTYaJbHble JJAOOPATOPUH, UTPOBbIE MPOTrPaMMbl, KOJIJIEKIUU
IUPPOBBIX 00pa30BaTeJIbHbIX PECYypPCOB), MCIOJIb3yeMbIMU AJis1 00yY4eHUs W BOCIMTAHHUS Pa3JIAYHBIX
TpyIn IMoJib30BaTeJield, MpeACcTaBJAeHHbIMU B 3JeKTPOHHOM (IIMPPOBOM) BHUJE U pealUu3yIUMHU
aujgaktudeckue Bo3MokHocTU HWKT, cojepkaHWe KOTOpPBIX COOTBETCTBYET 3aKOHOATEJIbCTRY.
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