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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabouasi mporpaMma IO XUMHH JJIsi OOYYAIOMIMXCA C 3aJIePKKON
ncuxudeckoro pasButusi (manee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIEero 0Opa3zoBaHUs
cocTaBiieHa B cOOTBeTcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOTO oOmiero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MwuHHUCTEPCTBOM ocTUIMU Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
o0pa3oBaHUsI OOYYAIOIIMXCS C 3aJEPKKOM TMCUXMYECKOro pa3BUTHUS (040OpEHHOU
pemienueM ®YMO no obiemy oOpazoBanuto (mpotokoia oT 18 mapta 2022 r. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueld mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIi ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCs
OpU TOJYyYEHUU OCHOBHOIO OOIIEro 0oOpa3oBaHUs, C YYETOM paclpeAesIeHHBIX I10
KjaccaM  IpOBEpPSEMBIX TpeOOBaHMW K  pe3yiabTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOI'O OOLIEro 00pa3oBaHUs M 3JIEMEHTOB
COJIeprKaHus, MPECTABICHHBIX B Y HUBEPCAIbHOM Ko iu(pukaTope o xumuu, Konnenuu
npenojaBanusi ydeOHOro npeamera «XuMus», B 00pa3oBaTeNIbHBIX opraHu3anusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPaMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera « XumMus»

VYueOHblil  npeaMer « XUMHs» BXOAUT B MPEIAMETHYHO  00JacTh
«EcTrecTBeHHOHAay4YHBbIE MpeaMETh». B cucTteMe ecTecTBeHHOHAay4HOro 0Opa3oBaHUs
XUMUS KaK y4eOHbI peIMET 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IbI,
dbopMUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBl XMMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JJIsI TOBCEIHEBHOW KW3HHM, HABBIKOB 3JOPOBOTO M 0E€30MaCHOr0 MJis
YelioBeKa M OKpYyXKawlled ero cpeapl oOpa3a XU3HU, a TaKKe B BOCHUTaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcnemHocTh M3ydeHUus XUMHM CBSI3aHA C OBJIQJICHUEM XHMHUYECKHAM SI3BIKOM,
coOmofieHneM TmpaBuwil  Oe3omacHOW paOOThl MpPH  BBINOJHEHUH XMMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C JIPYTUMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW U OPTraHUYECKOU XUMHUH.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca MPEACTaBICHbBI OCHOBONOJIATAIONINE XUMUYECKUE
TEOPETUUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HUsS, IIPOrHO3UPOBAHUE CBOMCTB BELIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUM U ITyTE€H YIIPABICHUS UMH
B LIEJIAX ITOJIYYEHHUS BELIECTB U MAaTEPUAIIOB.
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TeopeTHyecKkyr0 OCHOBY M3YYEHHS] HEOPTAHUYECKON XHUMHUHU COCTABJISIET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ KpaTKuMu



CBECICHUSMH 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 Oe30macHON 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 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOIEHAyYHBIX METOAOB (HaOIIOAEHHE, HU3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO ITPAKTUYECKOIO ITPUMEHEHUS Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Maremaruka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHS 00pa30BaHus B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHH 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
YesloBeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs MpeAMeTy «XUMHUS» C YyYEeTOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro MpeaMeTa «XHUMHUSD)
HEeoOXoMMa ajanTtaius o0beMa U XapakTepa y4yeOHOro MaTepuaia K Mmo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTeropuu OOyYaroUIuXcsi, y4€eT UX OCOOECHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydyeHHH XUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daThb B MPOLIECCE MPAKTUYECKOU
NeATEeNbHOCTH. BO3MOKHO BBIIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 3a7a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3IIP. Oprannueckoe eauHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuXxcsi Ha YpOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO OA3MCHBIX XMMUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAHUE MPU U3YYEHHM XUMUU YAEIAETCS U3YYEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.
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Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yeru wu3ydeHUs ydeOHOro mnpeamera «XHUMHsD) TPEICTABICHbI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO o0mero obOpasoBanus. OHu
aKTyaJlM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YEHHUS HA Pa3BUTHUE U CAMOPA3BUTHE JMYHOCTH,
dopmupoBaHue e€ WHTEIIEKTa M 00mel KyabTyphl. OOydeHHE YMEHHMIO YYUTHCS U
IIPOJIOJKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Ja oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAOLINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIBbHOMY TMPUHATHUIO pELIEHUM, CIHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIIEHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUatOIIMMUCS OIbITA
pa3zHOOOpa3HOM AESITETbHOCTH, TIO3HAHUS U CaMOIIO3HAHUs, KIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE AJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

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

* (opMupoBaHUE y OOYYAIOIIMXCS TYMAHHUCTUYECKHX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM 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 MpOGMIIs U HANPABJIEHHOCTH JaJIbHENUIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYUYEHHUIO XHMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

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

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALIECHUN HEOPTraHUYECKUX U
OpPraHMYECKUX BEIECTB KaK OCHOBbI MHOTUX SIBJICHHUH >KMBOH M HEXUBOM
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKOH I'PaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBAThH
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBSI3aHHbBIE 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 TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH MPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh HX 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 000PYAOBaHUS U TPUOOPOB;

* QopmupoBaHuE TPEACTABICHUN O 3HAYCHHM XUMHYECKOM HAyKH W PpEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U SKOJIOTUYECKUX KAaTacTpod.

Oco0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyuenue y4eOHOMY MpeaMeTy «XuMHUsS» HEOOXOJUMO CTPOUTH Ha CO3JAAHHUH
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepuaja OOyJaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TPHHIIUIIOM JOCTYITHOCTH MPU COXPAHCHHUH 00IIero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMHU 00pa30BaTEIbHBIMU OTPEOHOCTAME. ClieyeT 00JIerynTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKHM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJis MOJHOIICHHOTO YCBOGHHSI Y4E€OHOTO MaTephaia UMeEeT
oropa Ha MEXIPEIMETHBIC CBSI3M BOIPOCOB, M3Y4YaeMbIX B JaHHOM Kypce, C TaKUMH
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHal C pa3HBIX TOYECK 3PCHUS,
MEXIPEIMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00JIee TPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U PAKTUYECKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
MJIAHUPOBATh TPEACTOSAIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJbL. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(GOPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTSAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIb
COOJI0/IEHUS TIPaBUJI TEXHUKHU 0€30MaCHOCTH TPU MPOBEACHUH JTa0OPATOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJbHBIMU MOTPEOHOCTSMHU U 00eCIeYUBaIOIINEe OCMbICJIEHHOE OCBOEHHE
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 YCWIHTh BHUJBl JEATEIbHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 IIPEIMETY: YCHWICHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33JCHCTBYIOLUIUX pa3INYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJrOPUTM; IIOLIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3yalbHON OMOpPHI (TIAHBI,
oOpasibl, CXeMbI, 1a0JIOHBI, ONIOPHBIE TadIUIBl). J{7s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (OPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBICKA3bIBAHUS
HE0OXOJAMMO 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 JIEKCMKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcs ¢ 3[IP cyiiecTBeHHBIMU SIBISIIOTCS NPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B aKTHUBHBIA CJOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE 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
npeaMeTHYI0 001acTh «ECTEeCTBEHHOHAYUHbIC MPEIMEThI» U SIBIACTCS 0053aTEIbHBIM
JUTSL U3YYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yuyeHue OTBeAeHO 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 OOO, pazpadortano ¢ yuerom [IpumepHoit
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIETO 00pa30BaHUs MO yueOHOMY
npeaMery  «XuMHs», COOTBEeTCTByeT IIprmepHON amanTUpOBaHHOM  OCHOBHOM
o0Opa3oBarenpHON MpOTrpaMMe OCHOBHOTO 00ImIero oOpa3oBaHHs OOYyYarolmUXcs ¢
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE MOHSITHS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. ®U3NUecKue
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 MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
snemMeHToB. OTHOCUTENbHAS aTOMHasi Macca. [IpocThie U CI0KHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

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

dusnyueckne W XUMHUYECKHE SIBIICHUS. XuUMUYeckas peakuus. [IpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukanus XUMUYECKUX  peakiuid  (COCNMHEHHUS, Pa3IOKECHHUS,
3aMeIeHus, OOMEHa).

XUMHUYECKHM KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYAO0H, C MpaBUIaMU
paboThl B jabopatopuu U npuémMamMu oOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHHUEM;
M3yYeHHE W ONucaHue (U3UYECKUX CBONCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IJIaBJIeHUe BOCKa, TasTHHE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJICHCAIIUS BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEYH, TPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMecedd (C TIOMOINBIO MarHuTta, GUIBTPOBAHME, BBIAPUBAHUE, IUCTUIUISIIHS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPEHHOMW COJIM;, HAOJIOJACHHUE U OIMCaHUe
pe3yJabTaTOB MPOBEAECHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHUE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37eMEHT W mpocToe
BemecTBO. HaxoxneHne Kuciaopoaa B pupoje, Pu3ndeckne 1 XMMUYSCKHUEe CBOMCTRA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwviuiienHocmu. llpumenenue kucimopopa. [lonstue 006 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOnIUB0. Y201b U MemaH. 3azpsa3HeHue 8030yXa, YCuleHue

! 3).'(601: " Jajiec€ KypCcuBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCJIILHOM IUIAaHE. He,uaror
CaMOCTOATECIIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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NapHUK06020 2¢exma, paspyuieHue 030H08020 CJOAL.

Bonopon — aneMeHT U mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHYECKUE CBOMCTBA (HA MpUMEpEe B3aUMOJICHCTBUS ¢ HEMETAUIAaMU U
OKCHJIaMU METAIJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsTHE O KUCIOTaX U COJISIX.

KommnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIi
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. PacueTsl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3zoB. Pacuérel o XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsa 600bl. Bona. Ee cocta, cTpoeHUE U MOJIEKYJIbI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACLIWEHHbIX PAcmeEopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOMl J0JM BELIECTBA B
pactBope (IpoIleHTHAasi KOHIIEHTpalusi). MaccoBas H0Jsi BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu uenogexa. Kpyeosopom
800bl 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, mienodamu). OcHoBaHusa. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKnIaTypa OCHOBaHUM.
du3nuecKkue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3HYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTHBHOCTH
metaiioB H. H. bekerosa. Conu (cpeaHue): HOMEHKIIATypa COJICH, cnocodwbl noJyuenus,
B3aUMOJICHCTBHE COJIEH C METAJIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

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

['eHeTnyeckass CBA3b MEXIYy KIACCaMM  HEOPraHUYECKHX  COECAUHECHUHU.
['eneTnueckue psabl.

XUMHUUYECKHUIN IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECIECHUE COAEPKaHUS KUCI0pOIa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TopeHus (rmoxapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHHS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEN pAaCTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); OMNPEJEICHUE PACTBOPOB KHUCIOT W WIEJIOYEH C TOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB;



HaOJIOJJICHUE W3MEHEHHUsS OKPACKHM WHIUMKATOPOB B pAcTBOpAX KHCIOT M ILEIOYEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHON KUCIIOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELICHNUE 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

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U MIEIOYHO3EMEIbHBIE METAILIbI, TAJIOTE€HbI, THEPTHBIC
rasbl). DnemeHmsl, KOMmopwle 06paszyom amgomephvie OKCUObl U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepmonnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . Menneneea. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMbl xumuyeckux 3neMeHToB /1. . Menneneesa. [lepuoast u rpynmel. Gu3nyeckuin
CMBICJI OPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/IAa U TPYIIIBI SJIEMEHTA.

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

3axonomepHocmu usMeHeHUs. C8OUCME IJIEMEHMO8 MAbIX NePU0008 U 2ABHbIX
noO2pynn, 8 3A6UCUMOCMU OM amMOMHO20 (NOpAOK08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
INexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. I[Iponecchbl
OKHCJICHUS U BOCCTaHOBJEHHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpa3lloB BEIIECTB METAUIOB U
HEMETAJJIOB; B3aUMOJICCTBHE THAPOKCUIA ITMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzamuss MeXNpeIMETHBIX CBA3€l MpU HU3yuyeHWH XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS Uepe3 UCIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHATUH, SBISIOIIMXCS CUCTEMHBIMH JUIsI OTHEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4HbIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaylu3, CHUHTE3, KiIaccuuKanus, NEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJCIIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUZ, U30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUHM 3apsii, BELIECTBO, TEJIO, OO0BEM,
arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BEJIMYMHBI, COAUHUIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAbl, TOPHBIE TTOPOJbI, 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 MOJOKEHHEM 3JIEMEHTOB B Ilepnoanueckoil cucreMe U CTPOCHHEM HX
aTOMOB.

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

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUUYECKUX BELIECTB (MEXAyHapOoAHAas U
TpUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNI, TCHETUUECKAas CBSA3b HEOPTAaHMYECKUX BEILECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy yYacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCICHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. Ilonamue 06 obpamumbix u
Heobpamumvlx Xumuveckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMePOeHHbIX
peaxyusax. [lonamue o xumuueckom pasnosecuu. CmewerHue Xumuiecko20 pasHoBecuUs.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJI0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA IEKTPOHHOTO OasiaHca.

Teopus 3JIEKTPONMTHUECKOW IHCCOLMALMU. DJIEKTPOIUTHYECKAs ITHCCOLMALNS.
DNEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu seujecmsa
C PasnudHbIMU 8uOamu xumudeckou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHoro ooMmeHa. YcCioBHsI NPOTEKaHUS peakluii HOHHOrO oOMEHa /10
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U cCOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pactBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI WM AHUOHBIL:
XJopua-, OpoMun-, womuA-, cyiabdar-, KapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI;
THIPOKCHUI-UOHBI; KATHOHBI aMMOHWUSI, MAaTHUS, KBNS, ATFOMHUHUSA, Kele3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX.

XHWMHYECKUI HKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTauioB (Tpaduta U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpusA); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB;, WCCIICOBAHHE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEILIECTB, MPOIIECCa TUCCOLUALMN KUCIIOT, IIeJIoUel 1
coneil  (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB); IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa30BaHHE BOJIbI); OMBITOB, WUTFOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakuii  (TOpeHue, peakuu  PasIoKCHHUs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIICCTB C IMOMOIIBIO Ka4ECTBEHHBIX
pEeaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSsI

O6mass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
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.
AnnorponHble MOAU(UKAUKMK KHCIOpPOAAa M Cepbl. XHUMHYECKHE CBOWMCTBA CEpBI
(B3aMMOJEHCTBUE C Hememaniamu — BOAOPOJOM U KHUCJIOPOJOM, METaJUIaMH,
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 XUMHYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyinbdar-uoH. CepHUCTas KuciIoTa. Xumuyeckue peaxkyuu,
jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTIOMBbL.
Haxoxnenue cepsl u €€ coenquHenui B mpupone. [Ipumenenue cepbl U €€ COEAUMHEHUH B
ObITYy M B TPOMBINUICHHOCTU. Xumuyeckoe 3acps3HeHue oxpycaowel cpeobl
COCOUHEHUAMU Cepbl (KUCIOMHbLE 00HCOU, 3A2PA3HEHUe 8030YXA U 8000EMO8), CnoCcoObl
€20 npedomepaueHusl.

OO61mas xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacrnpocTpaHeHHEe B TIpuUpoje, (PU3MUEeCKWe U XHUMHYECKHE CBOMCTBa
(B3auMoOJIeliCTBHE C METaJUlaMM M HEMETa/llaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mpupome. AMMHak: (QuU3MUECKMe W XUMHUYECKHE CBOMCTBa
(oKucneHne, OCHOBHBIE CBOMCTBA BOJTHOT'O PacTBOpa), noiyuerue u npuMmeHenue. Comau
aMMOHWUS: COCTaB, (M3MUECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO 1IesiouaMu), npuMmeHeHue. KauecTBeHHass peakiyss Ha HMOHBI aMMOHHS. A30THas
KUCIO0Ta, ©€ (U3MYECKHe M XUMHYSCKHE CBOiCTBa (0o0mue u crnenuduyeckue),
nonyyenue. Hutpatsl (paznoxenue). A3otucras kuciiora. Mcnoib30BaHUEe HUTPATOB U
CoJIeli aMMOHHS B Kaue€CTBE MUHEPAJIBHBIX yIOOpEeHHHA. Xumuueckoe 3azps3HeHue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GU3NIECKUE 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 komniexcuvix 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 IpUpoIe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
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
Kaiumama, NaprHuxoevli 3¢gghexkm. YTONIbHAs KUCIOTa WM €€ COJU, UX (PU3HUECKUE U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIIIICHHOCTH M CETHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEAMHEHUH yriepoja (Ha IpuMepe MeTaHa, ITUJIEHA, 3TaHOJa, YKCYCHON KUCIIOTBI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugurayus opeanuueckux eéeuwjecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaX, OCNKaX, yIIeBOAaX — M UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWMCTBAa (HaA TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue 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, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukda, CmMeK1o, yemeHm, OemoH,
arcenezobemon. Ilpobremovl 6€30naCHO20 UCTIONL30BAHUSL CIPOUMENbHBIX MAMEPUAIO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IIPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKNE CBOWCTBA TAJOTEHOB M WX COEAWHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C  O0pa3laMud  XJOpUI0B  (TaJOTCHHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMATEpUANIOB); HAOMIOJEHUE TMpoliecca OOyIIIMBaHMUS caxapa Ioj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUECTBEHHOM Peakiluy Ha CyJb(aT-uoH U HAOI0ICHHUE
npu3HaKka e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOMCTBaMU a3oTa, Gpocdopa
U UX COEIMHEHUH (BO3MOKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (pochopHBIX yA0OpEeHUI; NOTyYeHNE aMMUaKa U U3y4YE€HUE €Tr0 CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHUA U (ocaT-uOH U M3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCHOJIB30BAaHUE BUIECOMATEPHAIIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YINIEM W YCTPOMCTBOM IPOTHBOTA3a; IOJIyYEHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIUMEN CUJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele HeMeTauIbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COCAMHEHUSA

OO6m1as XxapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxeHus B [lepuoguueckon cucreMe xumuueckux anemMeHToB [[. . Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramuindeckass CBSI3b U METAJUINYECKAs
KpUCTAINIMYECKAs] PpEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJUIOB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, KkucioTamMu). Obwue cnocodvl nonyyeHus memannos. Ilonamue o Kopposuu
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 [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B mpupoe. Puznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIWI: ITOJI0KEHKE 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: TI0N0)KeHUE B llepuonnueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B Impupoae. Dusnueckue wu
XUMUYECKNE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOICTBA OKCHUIA U THUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B Ilepuogumueckoil cucreMe XUMHYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMa; HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUUYECKHEe CBOMCTBA jkKeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU 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;, W3YYEHHE PE3YyJbTaTOB KOPPO3UU METALUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIECOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIMBAHUSA IJIJAMEHM HOHAMM HATPUS, Kalus U KaJbIUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JoHcU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyui 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI 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 ObIMy U NPOMbILULEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXNpeIMETHBIX CBSI3eM MpU H3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATHH, SBJSIONIAXCS CHCTEMHBIMU IS OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4HOTO IUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalmM3, CHUHTE3, KiIacCu(UKaIus, TEPUOIUIHOCTh, HAONIOJACHUE, DKCICPUMEHT,
MOJICIIUPOBAHUE, U3MEPCHHUE, MOJECIb, SBICHUE, MAapHUKOBBIM 3(PQeKT, TexHOoIOoTHS,
MaTepHuabl.

®dusrka: MaTepus, aToM, HJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHA, HU30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HMUYECKHUE
BEJTUYHMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIBI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJTHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

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

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haky mpoTeKaHuUs] XUMUUECKUX PEAKIIUN.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBieHue pacTBOPOB C OINpPEAEICHHON MAaCCOBOW J10JIEH paCTBOPEHHOTO
BELIECTBA.

/. PemeHue 53KclepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i i3y4eHHue €ro CBOMCTB.

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

13. Pemienne skcriepuMEHTABHBIX 337124 IO TeMe « MeTallIbl ¥ UX COSAUHEHUSD.

[Ipy mpoBeneHHH NPAKTUYECKOHM pabOThl KaXKIblii €€ 3Tal BBIIOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha nocke
00s13aTE€IbHO BBIBELIMBAIOTCS TMpaBUia TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeeHus paboTel. [Ipyu He0OX0IUMOCTH JAaeTCsl BU3YaJIbHBIN alrOPUTM BIIOJHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3aluu TPOBEPKH, ydyeTa M KOHTPOJISL 3HAHUW OOYyYaromMXcs IO
OpeaMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE pabOThI, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yJIbTaTOB
oOyuenusi oOyuatomuxcs c 3IIP sBasercs MeTon MONMBAapUAaTUBHOTO 3KCIIPECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYNATEIBHBIMH YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUMH,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (HOPMYIUMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeaJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W THMCHbMEHHBIX WHCTPYKIIUH,
YOPOLIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLIMM, pPEIIeHHE C OMOpOil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOUYHON MH(DOPMALIHH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadabHbIE XHMHYECKHUE TTOHSTHA.
XVUMHUYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYJIBI U YPaBHCHUS.

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

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnasa paboma Ne 4. Kucnopoa. Okcuzsl. 'openue. Bogopoa. KucnoTsi.
Counn.
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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. Itoropas 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 XUMHUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydeHue npodeccuil u Tpyaa pas3iMyHOro poja, B TOM YHCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOIro MpEAMETHOrO 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 OIMIACHOCTHU WM OE€30MaCHOCTH IS
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYpPBHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOTOJIsl, 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 ASUIUT UH(DOPMALINK;

TOTOBHOCTh OTOMPATh M UCTIOIB30BaTh HYKHYI0 WH(GOPMAIIUIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYaIlnH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCHGUAMU:

BBISIBJISITH IPUYHMHBI U CJCJACTBUS MPOCTHIX XUMHYECCKUX SBIICHUI;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSIM M KPUTEPHUSM JJI YKa3aHHBIX JIOTUYECKHUX OTepallnii;

CTPOUTH JIOTHYECKOE CYKICHUE TTOCIIE MPEIBAPUTEIHLHOTO aHaIK3a, BKIIOYAIOIIEe
YCTaHOBJIEHUE MPUUYUHHO-CIICJICTBEHHBIX CBSI3EH;

BBIABJIATE ACUIMTHI HWHPOpMAIIUU, JaHHBIX, HEOOXOIWMBIX I peIICHUs
IIOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiMIly 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;

UCKaTh WIM OTOMpaTh UH(POPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcaivHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

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

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

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHIMBHUAYAIbHO W B TPYIINE: HaXOJAUTh 0OIIee
penieHrue MU paspematb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMN M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue yHugepcanibHblMu 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;

COOTHOCUTH CBOHM JCHCTBUS C TUJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLecCe IOCTHKEHUS pe3yJsibTaTa, ONPEAENSITh
CIOCOOBI ICUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpejJiarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJICHUS, TPEOYIoIIne
JnajabHerIel padoThl;

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

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOEHUIO 0053aTENbHOIO COJIEpIKaHuUs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOOBI AEUCTBUMN, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJyYEHHUIO HOBOTO 3HAHMs, €r0 MHTEPIPETALUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTHU SIBJICHUN NPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa OOLIEN KyJIbTYpbl U MPAKTUYECKOU

JIESITEIbBHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOI'O OOLIECTBA; IOHUMaHUE MECTa

XMUMHHU CPENIU APYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM IOHATUIHOIO anmapara i CAMBOJIMYECKOIO SI3bIKa XUMUU JUIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

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

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

JUIsL pelieHHs] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBI 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 YCTAHOBJIEHHUS B3aUMOCBA3EH

MEXIy W3YYEHHBIM MaTEpHUAJIOM WM NPHU ITOJYYEHUU HOBBIX 3HAHWM, a TAaKKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U mpu paboTe C HUCTOYHUKAMHU

XUMHUYECKON HHPOpMAIIH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE MOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CIOKHOE BEUIECTBO, OJHOPOJHAS W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemHsis),
XUMUYECKash peaklusi, peakUUd COCIUHEHUs, pEeaKIUH PAa3JI0KEHUs, PpPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuM, pacTBOp, MaccoBas JIOJIsI XUMHUYECKOrO 3JIEMEHTA B COEIMHEHHMH, MACCOBAs
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BAJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJISIPHAS W HEMOJSpHAs KOBAJIECHTHAs
CBA3b, MOHHAs CBA3b, METAUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIUT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss AMCCOLMALMsI, peakUud HOHHOrOo  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMBbIE PEaKIMU, CKOPOCTh XUMHUYECKON pEaKIuu, KaTaju3aTtop, MpeaeiabHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTaiioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs SIEKTPOJIUTUUYECKON
JUCCOLIMAIINM, & TaKXe MPEICTABJICHUS O HAYyYHBIX METOJAX MO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PeaKInii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIABHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
MoJIOKEHUsT  djuemMeHTta B Ilepuogumyeckodt  cucreMe € YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbLIMS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C OINOpPOd Ha OmpeeIeHus
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® yYMEHHE KIACCU(PUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPIrAHUUECKHUE BEIIECTBA U
XUMHUYECKHE 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 ), OKUCIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe M XUMUYECKUE
CBOMCTBA MPOCTHIX BEWIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
a3oT, pochop, cepa, XJ10p, HATPUIL, KAJTUIA, MATHUM, KAJIBLIUIA, JIFOMUHUH, 5KEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJE€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTaioB I - IIA rpymnm,
amomunusi, menu (1), nmuka, xeneza (11 u III), okcumgsr 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);
ONKCHIBATH C ONOPOM Ha IJIaH M KIIFOYEBBIE CJIOBA; YMEHHE ITPOTHO3UPOBAThH M
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb ITPOTEKAHUSI XUMUYECKUX
NPEBPAILCHA B Pa3IUYHBIX YCIOBUAX, BIIMSHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOLIYIO IPUPOIHYIO CPENY;

® YMEHHME COCTaBJISATHL MO 00pa3lly, CXeMe, alropuTMy Y4eOHbIX AeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YPaBHEHHUS pEaKIMil (B TOM 4YHCIIe peaKUil MOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY 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 o06mme ¢GOopMyJbl; YMEHHE MPOBOJIUTH PAaCUEThl IO YypaBHEHUSIM
XUMUYECKUX pEaKlIUid U HAXOAWTh KOJMYECTBO BEIIECTBA, O0BEM MU MacCy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOMl Ha oOpaszell, aJroOpuTM YUeOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHNE) MIPU U3YUCHUU BEIIECTB U XUMUYECKUX SIBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

U MIPEIJIOKUTH IYTHU €€ PEIICHHUs C TOMOIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHO

paboThl C XUMUYECKHUMH BEIIECTBAMH, XUMHUUECKONH TMOCYA0H U J1a00paTOpHBIM

000pyIOBaHUEM;
® HaJWYHE NMPAKTUYCCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHUS CICAYIOLIUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YEeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NUECKUMH i XUMUICCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHI;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTy4eHUe KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

MOJTy4YEHHUE BOJIOPO/Ia U U3yUEHUE ETO CBOMCTB;

NOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuyeHue ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C ONPEEICHHON MacCOBOH /10JI€H pacTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAHNE M OIMCAaHUE CBOICTB HEOPTaHWYECKUX BEIIECTB Pa3IHMYHBIX
KJIaCCOB;

NPUMEHEHUE MHIUKATOPOB (JJaKMyca, METUJIopaHka U (eHondTanenHa) 1js
OTIpe/IeTICHUS XapaKTepa CPeibl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4CeHHE B3aUMOACHCTBHUS KHCIOT C METaJUIaMH, OKCHJAaMH METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJTHOTO METajlJIa IPYTUM U3 pacTBOPa COJIH;

ucciaenoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTUHEHUNY;

pelieHrne  AKCIEPUMEHTANBbHBIX  3aJad 1Mo TeMe  «OJEeKTPOIUTHUYECKas
JTUCCOLIMALIMSY,;

pelIeHre SKCIIePUMEHTAIbHBIX 3a71ad Mo Teme «BakHeirme HeMeTamTsl U UX
COCTUHEHHUSI;

pelIeHre KCIIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTanibsl U ux
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, HJUTFOCTPUPYIOINE TIPU3HAKU MTPOTEKAHUS PEaKIInit
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJFOMUHUS, keie3a (2+) u
xeinesa (3+), meau (2+), MUHKA;

YMEHHE TMPEACTABIATh PE3yJIbTaThl dKCIepuMeHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJAJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMHU, UCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLeld MPHUPOJHON Cpelbl; MOHMMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUS M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JIEHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUe
IPABWJIBHO MCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpAJIbHBIE YIOOPEHMs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKu
IPUPOJIHBIX HICTOYHHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usi BELIECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO NIEAArO0ra;

® @peACTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMHU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa,  CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(QOPMALIMIO O BEIIECTBAX, MX NPEBPAICHUAX M MNPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTAaTAM OCBOCHHMSI Y4eOHOI0 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

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, TIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOpPOAHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOTO JIEMEHTA
B COCAWMHEHWHW, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMENLHOCMb?,  CTENIEHb  OKHCICHUS,  XMMHYECKas  peakius,
KiIaccu(pukanus peakiuil: peakliuu COCTUHEHUS, PEaKIHH PAa3JI0XKEHUs, PEaKINH
3aMEIICHHs], PEaKui 00OMeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU;, Meniogot 3¢hghexm
peaxkyuu, SIpO aTOMa, DJICKTPOHHBIN CIOW aToma, aTOMHasi OpOUTalb, paluyC aToMma,
XUMUYECKasl CBs3b, NMOJIIPHAS M HEMOJISIpHAsE KOBAJIGHTHAsI CBs3b, HOHHAs CBS3b, MOH,

2 351ech U jasee KypCUBOM 0603HAYAOTCS IIAHUPYEMBbIE IIPEJAMETHBIE PE3YJIbTaThl, KOTOPbIE MOI'YT ObITh IOTEHIIUMAILHO
MOCTUTHYTHI o0ydarommuMcs ¢ 3[1P, HO He ABIAIOTCS 003aTeILHBIMH.
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KaTUOH, QHUOH, PACTBOP, MaccoBas J0Ji1 BeELIeCTBA (MPOLIEHTHAs KOHLEHTpauus) B
pacTBope;

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

UCIIOJIb30BaTh XWMUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOPMYN BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJICHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSAX C OMOPOW Ha OIpPENEICHHs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEICIEHHOMY Kiaccy
COEIMHEHUN 10 ¢opMysaM; BHUJ XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHas) B
HEOPTraHUYECKUX COCIUHEHUSX;

UMETh MPEACTABICHUE O CHUCTEME XUMUYECKHX 3HAHHMM, YMETh C IIOMOILBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUMW, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEeHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C HUCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OrnepupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSATH MPU BBINOJTHEHUHN YUYEOHBIX 3aJlaHUN
M pEUIEHUHM PAcCUETHBIX 33/lay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM U3y4YEHHbBIC
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnuecknii 3akon [[.M1. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTtHOCcHUTh 0003HAauYEHUsA, KOTOpble uMeroTcss B Tabmuue «llepmoanueckas cucrema
xumudeckux smeMeHtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHHsSI aTOMOB XHMMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsl sjpa, oO0Iiee Yucio
AJIEKTPOHOB U PacCIpe/ieJICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHMYECKHE BEIIECTBa;
XUMHUYECKHUE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEpPXkAasi OMUCAHWE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IUYHBIX YCIOBHIX TOCIE
peIBapUTEIHLHOTO OOCYXKICHHUS C MEeJaroroMm;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (opMyJie COSAMHEHHUS; MAaCCOBYIO JOJIIO
BELIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUYECKON PEaKLMH 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
peaKIuii; eCTECTBEHHO-HAYYHBIC METONBI TIO3HAHUS — HAONIOACHUE, H3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C
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MHCTPYKLUSAMU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYEHHIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEICIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA; IIIAHUPOBATh U
MIPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBI0 MHAMKATOPOB (JTakmyc, (eHoindTanenH, METUIOpaH:K U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAYECTBEHHBIE
pEeaKLMK Ha HOHBI) IO/l PYKOBOJACTBOM I1€/1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni08ol 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, PacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I11K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. 1. 1) u
OPUMEHSTH 3TH HOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHUI;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI Jis1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucreme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEKHOCTh BEHIECTB K OMNPEICIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBsI3M (KOBaJIEHTHAsl, MOHHAs, METa/UIMuecKas) B HEOPTaHUYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmylie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mMun KpUcmaiiuieckou peumémku KOHKPEemHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona J[.MI. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHy0 Gpopmy
[Tepuoguyeckoil CHUCTEMBI XUMHYECKUX DJIEMEHTOB: pa3jauyaTh MOHSATUSA «TJIaBHAs
noarpynma (A-rpymnma)» u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIIHe
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U
3apsij siipa, 00IIIee YUCIIO JIEKTPOHOB M PACIPEICICHUE UX IO AJICKTPOHHBIM CJIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
UX COEIMHEHUN B IIPEAEIIaX MAJIBIX IEPUOIOB U TVIABHBIX HOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KIacCU(PUIMPOBAaTh XUMHUYECKHAE OJIEMEHTBI, HEOPTraHWYECKHE BEIECTBA,;
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XUMHUYECKHUE peakUuu (10 YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (PEKTy, 10 U3MEHEHHUIO CTETIEHEH OKHCIEHHUS XUMHUYECKHUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs OMMCAHHE NPUMEpPaAMU 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 CYLIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IMOCNIE MPEIBAPUTEIBHOIO
00CYXJIEHUsI C Ie1arorom,

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh MpPaBHJIaM TMOJIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
o00OpyJ0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO TIOTYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

NPOBOJUTH PEAKUUH, MOATBEPKIAIOIIME KAUYeCTBEHHBIA COCTaB Pa3IUYHBIX
BELIECTB: PAClO3HAaBAaTh ONBITHBIM MyTEM XJOpuI- OpomMua-, HMOAWUI-, KapOoHaT-,
docdar-, cunmkar-, cyabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3y4EHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENbHOCTH — aHallu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TIPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAyUHbIE
METO/bI T03HAHMSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIN).

26



TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOJUMBIX HA OCBOEHUE KaXK0M TeMbI y4eOHOT0 MpeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBaHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3a/IepKKOM NICUXUYECKOTO0 pa3BUTHUS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pazaenoM [IpumepHoil pabouell mporpammsl
y4eOHOro npeameTra « XuMHUs» OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu stom Opranuszanus
BIIpaBE camMa BHOCUTb HW3MEHEHHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o rojamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHUE Ka)XIOW TEMBI, ONPEACICHHE OpraHU3allMOHHBIX (opMm
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX W3MEHEHWI OIpezaenseTrcss BbIOpaHHbIM 00pa3oBaTeslbHOW opraHuzamnueil YMK,
WHJUBUYAIbHBIMUA TCUXO(U3UYECKUMU OCOOCHHOCTSMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbro OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHJaLUsIMU [0 OTOOPY U aJanTaluy yueOHOTo MaTepuaia 1o XMMHH, IpeicTaBIeHHbIMU B [losicHuTEnbHOM
3aIKCKe.

8 KJIACC

(2 u B HEmemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMS)

MpumepHble Tembl, OcHOBHOE coaepsKaHue OCHOBHble BUAbI AeATeNbHOCTU
pacKpbiBalowWwme gaHHbIM pasaen obyuatrowmxca

nporpammel,
1 KOJIMYECTBO 4acoB.,
OTBOAMMOE Ha UX U3y4YeHUne

Paznes 1.1lepBonavaibubie Xumuyeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTU4eCKOM AeATeJIbHOCTH
YyeJ/ioBeKa

(54

[IpeaMeT XUMUHU. Po1b XUMUU 8 HCUSHU He08eKd. XuMuUs 8
cucmeme Hayk. Memodbvl no3HAHUS 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOKWCTBA BeleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCcKHe SBJIEeHUS.
[IpU3HAaKH U YCI0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U MPUEMaMU paboThI B
XUMHUY€eCKOH 1abopaTopUH.

JleMOHCTpanumn

1. JJabopaTopHOe 060pyI0BaHUE.

2. PazinyHble BUABI XUMUYECKOU MOCY/IbI.

3. O6pasibl BElEeCTB.

4. Cioco6rlI pasfiesieHus cMeceil (GUIbTpoBaHMe, BbIapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAKTUYeCKHe PaGoThl

Jla6opamopHble onbimbi:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

Pa3zgeneHre cMecu c MOMOLIbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlaGopaTopHOe 060pyfOBaHKE U IPUeMbl PAGOTHI C HUM.
[IpaBuJia 6e30macHOM pabOThl B XUMUYECKOW J1a6OPaTOPUH.
Ne 2. OuncTKa 3arpA3HEeHHON NOBapeHHON conun
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XMMHUH B IPUPO/JIe U XHU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh YuCTbIE BelllecTBa U CMeCH; OZHOPO/IHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessiTh NPU3HAKU XMMUYECKUX peaKLM{ 1 yCJIOBUS UX IPOTEKAHHUA.

Crne0BaTh paBUJIaM 110/1b30BAaHUSA XUMHUY€ECKOH NOCYyA0H U JJaBOpaTOPHBIM
060py/i0BaHUEM, A TAKXKE IPaBUJ/IaM 0OpallleHHs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM Iefiarora.

[I1aHUpPOBATDb U MPOBOJUTH XMMUYECKHH IKCIIEPUMEHT 110 U3yYEHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLeCTB, CIOCOG0B pas/ie/lieHUsl cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieHleM IJlaHa paboThl.

HWcnosib30BaTh NpH BHINIOJHEHUH Y4eOHbIX 3aZJlaHUH U B IIpoliecce
HCC/lel0BaTebCKOH JleTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATyPy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeZarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CHMBOJIbI)
XMMHYeCKHUX 371eMeHTOB. [IpocTble U CJI0XkKHbIe BellecTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opmMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA cocmaesd eujecms.
OTHOcHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHas MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J1s1 XUMHY€ECKOT0 3/IEMEHTA B COeJUHEHU M.
dusuyeckre U XUMHYECKHE sBJeHUsl. XUMHYecKas peaknusd.
[IpU3HaKK U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKLUI.
XuMHYecKue ypaBHEHHUA.

Tumnbl XUMUYeCKUX peakiui (coeAUHEHMs, pa3/IOKeHHs],
3aMellleHHUs], 00MeHA).

3aKOH COXpaHEeHHsI MacChl BEIECTB.

M. B. JloMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIEHUe U
KOH/IeHCcallsi BOJBI U T. 11.).

XuMHuecKue siBieHus1 (TopeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passoxeHue ruapokcua Mmeau(Il), B3auMoseiicTBure xeesa c
cepoii, B3auMoJeHcTBHe XKeJie3a ¢ pacTBopoM costu Megu(1D)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacCChl.

NabopatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHbvie onbimbl:

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

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKY T

MpakTnuueckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKYISIPHON MacChl BEILlECTB;

— MaccoBou A0JIKM XUMHUY€ECKOr'o 3JieMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJ10/leHue, MO/leJIMPOBaHME, IKCIIEPUMEHT) U OCHOBHbIE ONepaluy
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJIacCUUKALUA) A1 U3yYeHHUs
BeLeCTB U XMMHUYECKUX PeaKIMH ¢ OMopoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBpaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassmuyaTh pu3nvecKre U XUMHUYeCKHe IBJIeHUs, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ie/IeHUs U CXeMBI.

OnpefiessiTh NPpU3HAKU XMMUYECKUX PeaKLUH, YCI0BUS UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (110 YUCIY U COCTABY pearupyoliux 1
00pa3yLIMXCs BELIECTB) C ONOPOU HA CXEMBI.

CocTaB/asiTb GopMyJibl GMHAPHBIX BEIIECTB 10 BaJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 popMyJiaM BelllecTB C ONIOPOH Ha aIrOPUTM yuebHbIX
JeUCTBUM.

PacctaBaaATh K03$dUILMEHTHI B ypaBHEHHUAX XUMUYECKUX PEaKL U ¢ oopoit Ha
aJIFOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0M U 1ab0paTOPHBIM
060py/I0BaHKEM, A TAKXKe ITPaBUJIaM 00pallleHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMH T10 BBITIOJHEHHIO JIAG0PAaTOPHBIX XUMUYECKHX OTIBITOB TOJ,
KOHTpOJIEM ITeJjarora.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33/JaHUH U B ITpoliecce
HUCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAy4YHO-IIONYJIIPHY0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMalHIo U3 yIeOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCII0/Ib30BaTh U3y4YeHHbIH NOHATHUWHBIN annapaT Kypca XMMUHU

Pa3szeu 2. BaxkHeilye npeAcTaBUTE/ I HEOpraHu4ecKux BemecTs (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54)

Bo3ayx — cMech rasoB. CocTaB Bo3yxa.
Kuciopos — ajleMeHT U IpoCTOe Bellie-
cTBO. 030H — a/110mponHasi Modugukayusi KUca0pooa.

HaXO}K,ELeHI/Ie Kucjaopoza B ripupoje, cl)nsmecrme U XUMHUYEeCKHe

CBOMCTBA (peak My OKHUC/IEHHS, FOpeHue). Y CI0BUS
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHure kucaopoaa. KpyrosopoTt
KHUCJIOPO/Jia B IPUPO/JeE.

Tens08601l 3gpghekm xumuyeckoll peakyuu, NOHIMue o
mepMoXuMu4ecKkoM ypasHeHuu, 3K30- U IHL0TEPMUYECKUX
peaxIusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocobwl e2o npedomspaujeHust. YcueHue napHuUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumu

B3aumopeiicTBre docdopa, cephl U 3KeJie3a ¢ KHCI0POLoM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHUe coZlep>KaHuUsl KUCI0pO/a B BO3AyXe.
OnbITEHL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

NabopatopHble 1 NpakTUYeckue paboTbi
Jla6opamopHbwlil onbim:

O3HakoMJIeHHe € 06pa3LaMHi OKCHJOB.
IIpakmuueckas paboma:

Ne 4. [Tony4yeHHe KUCI0POJA, U3YIEHUE er0 CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOI MacChl XMMHUYECKOT0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ UCII0JIb30BAaHHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapaKTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOOEI
€ero MoJiy4yeHus, NpYMeHeHHe U 3Ha4eHNe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06 CcyKJeHueM TapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpU6GOPHI AJ1s OJIyYeHHUs KUCJI0po/a (BbITECHEHHUEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IyTEM KHCJI0PO/, 10/ KOHTPOJIEM leiarora.

Hcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHuUsI GOPMYJI BELECTB,
MOJIEKYJIIPHBIX YPAaBHEHUH XMMUYECKUX peaKLMH € y4acTHeM KHCJI0pOo/a.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yxa.

CrenoBaTh NpaBuIaM 6€301MacHON paboThI B 1a60PATOPHUX NPH UCIIOJIb30BAHUU
XMMHY€eCKOH nocyibl U 060pyJ0BaHUs O, KOHTPOJIEM 11€J]arora, a Takxe
npaBuJ/IaM 06pallleHHsl C TOPIOYMMH BellleCTBAMH B GBITY.

[11aHUPOBATD U OCYILECTB/IATb Ha NPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJeHUS, JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA N0/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIE.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
HCC/Ie/l0BaTebCKOH J1esITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIep>KaHMUsl, CIpaBOUYHble MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6GHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoaga.
TloHsATHE O KHUCIO0TAX M COJISIX

(54

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH

(44)

Bosopos — aseMeHT U npocToe BeliecTBo. HaxoxzaeHue B
npupo/e, usndyeckue U XMMHYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHe, CNoco6bl NOAYHEHUS.

[ToHATHE O KUCIOTAX U COJAX.

AemoHcTpauumn

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['openue Bojopoaa.

BsaumogeiicTBre Bogopoaa ¢ okcugom Meau(1I).

Na6opaTtopHble u npakTMyeckue paboTbl
Jla6opamopHbwliil onbim:

B3aumozieiicTBYE KHUCJIOT C MeTa/lJIaMHU.
IIpakmuueckasi paboma:

Ne 5. [TosiyyeHUe BOAOPO/ia, U3YIEHHUE €T0 CBOUCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIECTBA HA OCHOBAHWH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazipo. MosisspHbI# 06'b€M ra3oB. PacuéThl 10 XUMHUYECKUM
yPaBHEHUSIM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BeleCTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 06 BbEMY;

— 06'bEMOB ra30B 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
O6'béMHbIX OTHOU.IeHHfI ra30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco6bl ero MoJIy4eHus], IpUMeHeHHe ¢ ONOPOH Ha IJIaH, KPaTKYIO 3allKCh,
CXeMy.

Co6upaTh Npu6op JJisI NOTYIEHUS BOAOPO/A C UCIIOJb30BAHUEM BU3YATbHOU
Onopbl

HWcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJ/IIPHBIX ypaBHEHUH XUMUYECKUX pPeaKIUi ¢ yyacTHeM BOLOPOJA C
ONOPOH Ha aJITOPUTM.

CrnenoBaThb MpaBuJIaM 6e30MacHOM paboThl B 1a60PaTOPUH IPH HCI0JIb30BAHUHU
XUMHUUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ilefiarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

HJIaHI/IpOBaTb N OCYLIECTBJIATb HA NPAKTUKE XUMHWYECKHE SKCIIEPUMEHTHI,
MMPOBOAUTDH Ha6JII-O/I[eHI/IH, AeJIaTb BBIBOABI 10 pe3yJibTaTaM 3KCIIEPHUMEHTA 10/
PYKOBOZCTBOM IleZjarora c 06cy>xjeHHueM IIaHa pPaboThl, C UCII0JIb30BaHUEM
KJIM1E.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpymnIe.

[I1aHMpPOBATh U OCYLIECTBJ/IATD HA IPAaKTHKe XUMHYECKHe SKCIIePUMEHTHI,
NPOBOJUTD HAbJII0/IeHUS, JieJIaTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIePUMEHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U IPUMEHSTb 3TH MOHATHS, A TAKXKE
M3y4eHHble 3aKOHbI U TEOPUHU JJIs pellleHUs] PAaCYETHBIX 3a/ja4 C TOMOILbI0
nejarora.

BbIYMCAATL MOJIIPHYIO MacCy BellecTB; KOJUYECTBO BellleCcTBa, 00bEM rasa,
Maccy BellleCcTBa € ONOpoi Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX peaKLUH € ONIOPOH Ha
o06pasel], AITOPUTM yUeOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MacChl BEleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peaxIuu.

BbICTpaI/IBaTb pa3BépHyTbIe NMHUCbMEHHbIE U YCTHbIE OTBETHI C Ol'lOpOﬁ Ha UH-
Q)OpMaLU/II-O u3 y‘-le6HI/IKa U ClIPAaBOYHbIX MaTE€PHUAJIOB, TPAMOTHO HMCII0JIb30BATb
H3y‘{6HHbII>i MOHATUHHBIN almnapart Kypca XMMHH C IOMOIIbIO neJgarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJIbl. PU3HUYecKHe CBOWCTBA
BO/bL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 8odbl.
XuMHYeCcKHe CBOMCTBA BOJbI

(pasJsioxKeHMe, peaKIuy C HaTpUeM, OKCU0M KaJIbLiHs, OKCHJIOM
cepsol V.

CoctaB ocHoBaHUH. [loHsAATHE 06 UHIUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmsopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BeLeCTBA B pacTBOpE.

Poab pacmeopos e npupode u 8 xcusHu ueaoseka. Kpyeosopom
800b1 8 npupode. 3arpsi3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJIeKTPOJIU3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€ICTBUE BOJIBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BAaHUE
BH/leOMaTepHaIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HUccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIBIO
WH/JMKaTOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHONH MacCOBOU
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBOope»

32

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpallleHHUH C TOMOILbIO [Ie/larora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIl B IPUPOHBIX TPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
NPUPOAHBIX BOJ, CIOCO6BI OYMCTKHU BOZbI OT IPUMeCeH, Mephl 110 OXpaHe BOJ,
OT 3arpsAi3HEHUs NOCJIe IPe/BAPUTENBHOTO CTPYKTYPUPOBAHUSA MaTepuraJa.

HJIaHI/IpOBaTb " OCyLIECTBJIATb HA NIPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM [earora, ¢
HCIOJIb30BaHUEM KJIUILIE,

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XUMHUYECKOH MOCy/ibl U 060pYJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPHUMEHEHHWEM ITOHATUA «MacCoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCCJIel0BATENbCKOH 1eATeIbHOCTH HayYHO-NIOMYJIAPHYIO0 JINTEPATYPY
XMMHY€ECKOI'0 CO/lep KaHUs, CIPpaBOYHble MaTepHuaJibl, pecypchl MHTEpHETA
110/}, pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThlE NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
am@pomepHble, Heco/1e0b6pasyrujue Ha npumepe okcuoa yeaepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e10494 U
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckye
Y XMMH4YeCKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€noco6bl noayveHus. Psaj akTHBHOCTH METAJIJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPa, CNOCO6bI NOAYHEHUS,
B3auMo/eficTBUe coJiel ¢ MeTa/lJlaMH, KUCJI0TaMy, 1jeJI04aMHU U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/AY KJIaccaMU HEOPTaHUY€eCKUX
coepnHeHUH. ['eHeTHYeckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHAAX Ha IpUMepe IMHKA U aJIIOMUHUSA. XUMHUYeCcKHe
CBOMCTBA - B3aHMO/IeHiCTBHE C KUCJOTAMH U I1le109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BellleCTB PA3JIMYHbBIX KIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KMCJIOTHI C OKCUA0M
meau(ID).

Peakuus HeHTpainM3aLnuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

Jla6opamopHble onbimul:

B3anMo/ieliCTBHE KUCJIOT C MeTaJLJIaMHU.

[TostyueHre HepPaCTBOPUMBIX OCHOBaHHH.

B3anMozielicTBYe HEpaCTBOPHUMBIX OCHOBAaHUH C KHCJIOTaMHU.
Pasnoxenue rugpoxkcuga menu(ll) npu HarpeBanuy.
IIlpakmuyeckas paboma:

Ne 7. PenieHue aKkciepuMeHTaIbHbIX 33/ja4 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeIUHEHU .

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKLll/If/i

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNYECKUX COSAMHEHHH 10 MTabIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEMBI M TAOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAUHECHUI) M0/l PyKOBOJICTBOM II€arora.
[IporHo3upoBaHKe CBOWCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
M3YYEHHBIX KJIACCOB, TPYIIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COEIMHEHUIT» 1O/l pyKOBOJCTBOM IleJlarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUHN peakUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYYeHUsl BEIIECTB U3YUCHHBIX KIJIACCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYeCTBE 3pUTEIHHOM OMOPHI.

CocTaBieHre MONEKYIIPHBIX YPaBHEHHH PEeakuii 10 cXeMaM C PeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenue 1o ypaBHEHUSIM XHMUYECKIX PEAKIMH KOJIMUECTBA, 00BEMa, MacChl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH IO
AITOPUTMY.

[TnarupoBaHne M OCYIIECTBICHUE HA IPAKTHKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO ITE€IAr0Ta 1 BBITOJIHEHNE paBHII 0€3011acHOit paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BATENbCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPAaTypbl XUMUYECKOTO
coJiep KaHusl, CIpaBOYHBIE MaTepUalbl, pecypcsl VIHTepHeTa, OCyIecTBIeHHE BbIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(popMaImio n3 yaeOHUKA U CIIPABOYHBIX MaTePHAJIOB, TPAMOTHOE HCIIOJIL30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, aITOPUTMA.

Paspen 3. [lepnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMHYeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKuuu (15 4)

33



Tema 8. NepuoanYecKunii 3aKOH U
MNepuopuyeckas cuctema
XUMUYECKUX INeMEHTOB

A. U. MeHgene-eBa. CtpoeHune
atoma (7 4)

[lepBble NONBITKH KJacCHPUKALUU XUMUYECKUX 3/IeMEHTOB.
[ToHsATHE O rpyNIIaX CXOAHBIX 3JIEMEHTOB (1l|eJI04YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMUYecKux 3eMeHTOB /I. U. MeHpeneeBa. [lepuojpbl, rpynmnsl,
noArpynnel. ®U3nyecKruil CMBIC MOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB [lepHo/ia U rPyIbIL.

Ctpoenue atoMoB. CocTaB aTOMHBIX Afep. U3omonbt.
JneKTpoHbL. CTpOeHUE 3JIEKTPOHHBIX 0601049€K aTOMOB MEePBbIX
20 XMMHYeCcKUX 371eMeHTOB [leprojuyecKkoi cucTeMbl

J. U. MeHgeneesa.

XapakTepUCTUKA XUMHUYECKOTO0 3JIeMeHTA I10 ero IM0JIOXKEHHIO B
[lepuoandeckot cucreme /. U. Meneneena.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M aMOMHO20
(nopsidkogozo) Homepa.

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduyeckoti cucmembi
XUMUYECKUX 3/1eMeHMO08 0151 pa3eumust HayKu U Npakmuku.
/1. H. MeHdeneee — yuéHvlil, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkomnepuoziHas U AJMHHONIepUOUHAs GOPMbI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. U. MeHeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTaJIJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwlil onbim:

BsanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
ies049en
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHHe TePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKHUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IEpUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCIOJIb30BAaHUEM CXEM U TabJIHII,

YcTaHaB/IMBaTh CBAI3b My N0JIOKeHHEM 3/1eMeHTa B IepUOJUYeCKON CUcTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apsAJ A4pa, o0Lee YUC/I0 3JTeKTPOHOB U
pacrpefie/ieHHe UX 10 3JIeKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHosupoBaTh XapaKTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproauyeckod ccTeMel € IOMOLLBIO TeAarora.
XapakKTepH30BaTb XMMHYeCKHe 3JIeMeHThI IepBbIX TPEX IePHUO/0B, KaJlusl,
KaJIbL¥sl 10 UX NoJIoKeHUI0 B [lepuoauyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaThb NIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOJIb30BAaHUU
XMUMHYECKOH MOCy/ibl U 060pYJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BEpHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 y1eOHUKA U CIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YEeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPHUPOBAaHUsA MaTepHaa C UCII0/b30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJla, ClipaBoyHble MaTepuabl (Ilepuoguyeckyto
CUCTeMY XMMHUYeCcKUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab1M1ly paCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMUYECKUH Ps/J| HaNpsKeHUH
MeTaJJoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCJIel0BaTebCKOM JleATeIbHOCTH HayYHO-IONMYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOuYHble MaTepHUabl, pecypcel UHTepHeTa NojA
PYKOBO/JCTBOM Nefarora



Tema 9. XumunuecKkas csasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XHMHUY€ECKHX 3JIeMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HeNoJIApHas).

CTeneHb OKHC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuun (OBP). [Iponeccel
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTE/IbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pasJioKeHUsl, COeJUHEHUS

(2 u B HEezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMS)

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH 110/, pyKOBOACTBOM Ilearora.

OnpefensaTb BUA XMMUYECKOH CBA3U B CO€JUHEHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefessATh cCTelleHb OKUC/IEHUA XMMHUY€ECKOT0 3/1eMeHTa 1o popMyJie ero
CoeJJMHEHUS C UCMOJIb30BaHUEM a/ITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMCJIA OTJAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocTaB/IsITb ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIbHOM peaKIu 1o
aJITOPUTMY pa3bopa OKHUCIUTeNbHO-BOCCTAHOBUTE/LHOM peaKLiu.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHBIX 3alaHUH TEKCThI yue6HUKa [TocIe

CTPYKTYpHUpOBaHHs MaTepuaJia, ClIpaBOYHble MaTepHasbl (IePUOAUYECKYIO
CHCTEMY XUMHUYeCKUX 3/1eMeHTOB /I, . MeHzeseeBa, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSHKeHUH
MeTaJJoB).

MpumepHbIe Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

U KONUYECTBO 4acoB, 0TBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHbIE BUAbI AeATENIbHOCTU
o6yuatowmxca

Paspes 1. BemecTBo M XMMHYecKUe peakuyu (17 4)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asemeHTOB /I. U. MeHsieseeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOJIOB, KaJIuf, KaJbLUA U UX

COeIMHEeHUH B COOTBETCTBHH C NT0JI0XKEHHUEM 3JIeMEHTOB B
NepruoNIeCKOM CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HoMeHKJIaTypa HeOpraHM4eCKHX BellecTB
(MexayHa-poJiHasA U TPUBHa/IbHasA). XMMUYeCKHe CBOWCTBA
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIaCCaM HeOpraHUYeCKHX
coeIMHEHUH, UX TeHeTUYecKas CBSI3b HeOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUAbl XMMHUUECKOU CBSI3HU U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze i KpUCTaIM4eCKUX PeLIéTOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneena

XapakTepu30BaTh XMMHUUYECKHE 3JIeMEeHTbl NepBbIX TPEX NEPUOA0B, Kalus U
KaJIbLus 10 UX NoJ10keHuIo B [lepuoauyeckoit cucteme /[l. . MengeneeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KrnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHeE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TaBJIULY PAaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IPUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHUYEeCKUX peaKL Ui ¢ 0IOpOY Ha cxeMy.

OnpeziendaTb BUJ XMMUUYECKOHN CBAA3Y U TUI KPUCTAIINYECKON pellEéTKU
BelllecTBa C OIOPOM Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHHUS [10CTIe
npeJBapUTeIbHOr0 pa3bopa.

BricTparBaTh pa3BEépHYThIe NMUCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

HWcrnosib30BaTh NPU BBINOJHEHUH YYE0HbIX 33IaHUH U B IpoLecce
HCC/IE/]0BATENbCKOMN AEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJlepKaHus], CIpaBOYHble MaTepHaJlbl, pecypchl MHTEepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKLuil
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3/IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
mens1080My 3gppekmy, no usMmeHeHuo cmeneHetl OKUCAeHUS
XUMUYECKUX 3/1eMEeHIM08, N0 06pamumMocmu, No yuacmuro
Kamaauzamopa).

3K30- u 3H0OMepMuUYecKue peakyul, mepMoxuMuyeckue ypagHeHusl.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeobpaMuUMbIX XUMuYeckux peakyusix. [lonsimue o Xumuueckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u nooMceHue XUMU4ecK020 pagHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PeAKI[UHU (3/1eKTPOHHBIN
6aJlaHC OKUCJIUTENbHO-BOCCTAHOBUTENbHOM PEeaKL[UK).

JleMoHCTpanum

1. 3aBUCHMOCTb CKOPOCTH XUMUY€ECKOH peaKIH OT Pa3JTUIHBIX
daKTopoB.

2. Bo3jelicTBUe KaTaM3aTopa HAa CKOPOCTb XUMHUYECKON peaKIuy.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMelleHYe paBHOBECUSI XUMHUY€ECKOM peaKluHu.

Bwvruucaenus
— KOJIMYeCTBa BELLEeCTBa, 00'bEMa U MacChl peareHTOB UJIU
MPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OIMCAaHUU CBOMCTB BellleCTB U UX NIpeBpalleHH.

KnaccudununpoBaTh XMMHYeCKHE peaKI[MHY 10 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKON PeaKL MU OT Pa3/IMYHbIX
$aKTOpOB MO/ PyKOBOACTBOM YUUTEJIs.

[IporHo3upoBaTh BO3MOKHOCTH NPOTEKaHUA XUMHUYECKHX IIpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSX I0C/Ie NPeiBApUTENbHON paboThlI.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Ipou3BOAUTD BEIYUCIEHUSA 10 XMMUYECKUM YPaBHEHHUSAM 10 aITOPUTMY.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
rHOpMaIHIo U3 YIeOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUIHBIN aNnapaT Kypca XUMUHU ocie
npe/BapUTeIbHOT0 CTPYKTYPUPOBaHUS MaTepHaa.

HWcnosb30BaTh NpHY BbINOJHEHUH yYeOHbIX 3aJjlaHUH U B IIporiecce

HCCJIeI0BATE/bCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI'0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
H0CJIe KOHCYJIbTALMH C [1€JJaroroM.
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Tema 2. J/1eKTpoIUTHYECKAS
Aucconyanus. XuMHYeCcKHe
peakuMu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHUYECKOHN JUCCOLMALUU. DIEKTPOJUTHI U
HEe3JIeKTPOJIUThI. KaTHOHBI, aHHOHBI. MexaHu3am duccoyuayuu
gewjecme ¢ pas/AuvHbIMU 8UIAMU XUMUYECKOU c8s3u. CmeneHb
duccoyuayuu. CUIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

Peak1[i HOHHOTO 06MEHa, YCJI0BUS UX poTeKaHus. MoHHbIe
ypaBHEHHS peaKIHil.

XUMHYecKre CBOMCTBA KUCJIOT, OCHOBAHUH M COJIeH B CBETe
Hpe/iCTaBJIEHHH 06 3JIEKTPOJIUTHYECKOH Arcconnanuu. Cpea
pactBopa. [IoHsITHE 0 TH/POJIK3e COJIEH.

KauecTBeHHbIEe peaK[Muu Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, HO3UJ-, CYJIbdAT-, KapOGoOHAT-,
cuuKaT-pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KaJblLus, aJIOMUHUA, )Kese3a 2+, 3+, [{UHKa,
NPUCYTCTBYIOIKE B BOJAHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM I10JI€.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
HOHHOI'0 0OMeHa.

OmnbITHI 10 OMPE/IEJIEHUIO CPe/ibl B PACTBOPAx CoJiei (XJIopuia
HaATpHsl, KapOoOHATa HATPUsl, XJIOPHAA [IUHKaA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oTsl

JlabopamopHulii onbim:

Ne8Peakuyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cyabdara meau(Il)

Y 1EJ109H, KapboHaTa HATPUS U COITHON KUCIOTBI, peaKIius
HeUTpaJu3aluy Mex1y THAPOKCU0M KaJlvs U COJSTHON KUCIOTOM.
Ne9. KauecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue sakciepruMeHTabHBIX 33/ja4 110 TEME.

Buruucaenus
— 110 YPAaBHEHUAM XUMHUYECKUX peaKuHﬁ

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH, @ TAKXKe CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH IUCCOLIMALIMY C OIIOPOX HA CXEMBIL.

O6BbACHATH NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOLIbIO IeAarora.

CocTaBJsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, LeJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUsI XUMUUYECKUX PEAKIIMH HOHHOTO
o6MeHa.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MoCJIe NpeABapUTENbHON pabOThI.

CnepoBaTb paBuJIaM 6e30MacHON paboThl B JIaGOPATOPUH IPU
HCI0JIb30BAaHUHU XUMUYECKON NOCY bl U 000py/J0BaHUA 110 KOHTPOJIEM
nejarora.

[Ipou3BOJUTb BEIYUC/IEHUS 10 XUMUYECKUM yPaBHEHHSM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BBINOJIHEHUH Y4eOHbIX 3aZjlaHUH U B IIpoliecce
HCCJIel0BATEIbCKOH J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
10CJIe KOHCYJIbTAIUHU C I1eJJarorom.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIeMEHTOB, XapaKTePHbIe /LI HUX CTeNeHU
okucsenus. CTpoeHre U pusnMvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajoreHoB. XMMUYeCcKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/llaMH{, HeMeTa/lJlaMu (BOZ0POJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XUMHYeCKHe CBOWCTBA, no/iyyeHue, npuMeHeHue. KayecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10po8odopoda Ha
0p2aHU3M 4es08eKd. BaKHEeHIIME XJIOPU/bl U X HAX0XK/EHHE B
npupoje.

JleMOHCTpanumu
BldﬂeOMaTepI/IaJlbI: raJioreHbl U UX COeJUHEHH .
06pa3sibl XJI0PU/IOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHblii onbim:

PacrosHaBaHMe XJI0pU/I-MOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosiyyeHue CONSTHON KUCIOThI, U3yYeHHe eé CBOUCTB.

Bwruucaenus
10 ypaBHEHUSIM XMMHUYECKHUX PeaKIMi.

O6BSCHATD 061IMe 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB HEMETAaJJIOB U UX
Coe/IMHEHUH B ITpeJiesiax MaJjbIX IepPHOJI0B U IJIaBHBIX OATPYIIIT
[leproiNYeCcKO# CUCTEMbI XUMUYECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJIOXKHBIX BellleCTB (XJI0POBOOPOJA,
XJIOpU/Ia HATPHsl), CIOCOOBI MX OJIyYeHUs], TPUMeHeHHe 1 3HaYeHHe B
HIPUPO/Jie Y )KU3HH YeJIOBeKa 110CjIe CTPYKTYpUPOBaHHs MaTepHaJa.

Omnpezie/IsiTh raJloreHU/-MOHBI B PACTBOPE C MCIO0/Ib30BaHUEM TaGIHIbI
"XapakTepHble peaKlJM{ Ha aHUOHBI".

[11aHUPOBATH U OCYIIECTBJISATh HA NPAKTUKE XUMUYECKHe IKCIEPUMEHTHI,
HNPOBOJUTH HABJIIO/I€HUS], 1e/IaTh BbIBO/bI [0 Pe3y/IbTaTaM IKCIIepUMeHTa
MocJie NpeiBapUTENbHON PaGOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHUYeCKHX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbI€ /IJIsI HUX CTeNleH!
okucyeHnus. CTpoeHue U pusnyeckre CBONCTBA NPOCTHIX

BellleCTB — KHUCJIOPO/ia U CepPHL.

AnnotrponHble MoAMbUKALIMU KUCI0PO/A U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMETALJIaMU - BOJOPO/IOM U
KHCJIOPO/IOM, MeTa/lIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOH U
cepHoO# kucjaoTaMu. CepoBoJ0poJ, cTpoeHue, drusnyeckue

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4ETOM CTPOEeHHs UX aTOMOB C ONIOPOM Ha cxeMy "Mi3MeHeHHe paZiuyCcoB B
noArpymnmax".

XapakTepHu3oBaTbh PU3HUeCKUe
Y XMMHUYeCcKHe CBOMCTBa NPOCTOr0 BellleCTBa cepbl U eé coeAUHEHU I
(cepoBOAOPOAA, OKCUA0B CEPhI, CEPHOU KUCIOTHI, CyJ1bPaTOB), CIOCOOBI UX
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Y XMMU4YeCKHe CBOWCTBA (KUC/IOTHBIE M BOCCTAHOBUTEJIBHBIE).
OKcuAbI cepbl KaK NpeJiCTaBUTeN KUCIOTHBIX OKCH0B. CepHast
KHCJI0Ta, U3NYecKue U XMMUYecKHe CBOMCTBa (061ue Kak
npeJCTaBUTe IS KJacca KUCJIOT U cheyuguyeckue), TIpuMeHeHHe.
CepHHuCTasA KUC/IOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20 cnocoba
no/ay4eHusl cepHoll Kucs10maol. Annapamat u npomekaroujue 8 Hux
npoyeccwol (Ha npumepe npouzgodcmea cepHoll KUuca0mel).

CoJtu cepHOM KHMC/IOTBI, KaueCTBEHHAsA PeaKIus Ha cyJ1bdaT-HoH.
Haxox/ieHHe cepbl U eé coeJUHEHUH B NpUpo/ie. XuMuieckoe
3azps3HeHuUe okpyscaroujeli cpedvl CoeOUHeHUAMU cepbl (KUCAI0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMatepualibl): cepa U eé coeJUHEHHUS.
OGyryinBaHUe caxapa noJ JeliCTBHeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI

Jla6opamopHble onbimbl:

O6HapyxeHUe cy/1bPaT-HOHOB.

BsauMmozelicTBre pa36aBieHHON CEPHOM KHUCIOTHI C LIUHKOM.
Buruuciaenus

T10 YpaBHEHUSIM XUMHYECKUX PeaKINH

N0JIy4eHHs], IpUMeHeHHe U 3HaYeHHe B IPUPO/ie U KU3HHU YeJIOBeKa €
OMOPOH Ha CXeMY U IJIaH.

OnpefensATh HaIM4YKe Cy1bYAT-HOHOB B PacTBOPeE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MP06JIeM, CBA3aHHBIX C IepepaboTKOH
coeJJMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUSA MaTepuUaJa.

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, Zie/IaTh BbIBO/IBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a60PaTOPUH MIPU
HCI0JIb30BaHUH XUMHUY€ECKOH NOCY /bl M 060pY0BaHUs 0/, PYKOBO/CTBOM
nejarora.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSAM [0 aITOPUTMY.

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThl Y1eOHHUKA,
crnpaBoyYHble MaTepHasbl ([leproayecKyto CHCTEMY XMMUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, Tab6IM1y PAaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIeloBaTebCKOM JIeATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIUTepaTypy
XUMHUYECKOI0 COZiep>KaHus, CIPaBOYHble MaTepHaJlbl, pecypcel MHTEpHEeTa
nocJjie KOHCYJIbTallUHU C IeflaroroM
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Tema 5. O6mas
XapaKTepUCTHKa XMMUYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEeHUA
(74)

O61m11aa xapakTepuCcTHKa 3/71eMeHTOoB VA-rpynnbl. OCO6eHHOCTH
CTPOEHHUA aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JI/I1 HUX CTENEeHU
OKHCJIEHUS.

A30T, pacnipocTpaHeHHe B IpupoJe, Gu3nyecKre U XMMHUYeCKHe
cBoiicTBa. KpyrosopoT a3oTa B npupoze.

AmMHaK, ero pusnyeckre U XMMUYECKHe CBOMCTBa, NOJIy4eHHe U
npuMeHeHHe. Coi aMMOHUSA, UX U3NYECKHE U XUMUYECKHe

CBOMCTBa, IIpUMEHEeHHE. KauyecTBeHHas peaKrd Ha HOHbl aMMOHHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBoicTBa (061ue
KaK [Ipe/ICTaBUTEJIA KJacca KUCIOT U cneyugdudeckue). Asomucmas
Kucaoma. Hcnoab308aHue HUMpAamos u coiell aMMOHUSA 8 Kadecmaee
MUHEpaIbHbIX YyOo6peHull.

X1UMHYeCcKoe 3arpsi3HeHHe OKpYKalllel cpesibl CoeAUHEHUSAMU
a30Ta (KUCIO0THBIE JOXK/IH, 3arPsi3HEHHE BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponusie modudukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCKHe CBOMCTBa, notyveHue. KauecmeenHas peakyus Ha
docgpam-uoHwl.

Hcnosb3oeanue ghocghamos 8 kauecmee MUHepa1bHbIX y0o6peHuli.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCcTpanum
Kosnnekuuu: dpocdop u ux coefUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHble onbimbl:

1. BsauMoeicTBHE CoJiell aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LiaMu a30THBIX U GOCPOPHBIX yA0OpEeHUH.
Ilpakmuveckast paboma:

Ne 10. [TonyyeHne aMMHaka, U3y4eHHe ero CBONCTB.

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKHUX peaKuHﬁ

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1IeMeHTOB VA-
IPYINIBI U UX COeJUHEHUH C YYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA NPOCTBIX BELeCTB
azoTa u pocdopa U Ux coeANHEHUH (aMMHaKa, coslell aMMOHHS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza docdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NMOJTyYEHHUs, IPUMEHEHNEe U 3HaueHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCN0JIb30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIO/Ib30BAHUEM
Tabnnbl "XapaKkTepHble peaKi Ha KATHOHBI U aHUOHbI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C HAX0XKeHHUEM
coeMHeHUH a3oTa ¥ pochopa B OKpyKarolel cpefe.

[I1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEHUS, 1eJIaTh BbIBO/IbI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CrnenoBaThb MpaBUJIaM 6e30MacHON paboThl B JaG0OpPaTOPUU IPU
HCI0JIb30BAaHUHU XUMHUYECKOH NMOCYybl ¥ 060pY/JOBAHMUS.

[Ipou3BOUTH BbIUMC/IEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEPUOUYECKYIO CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3/IEKTPOXMMUYECKUH PsAJ| HANPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BEINOJIHEHUH YUe6HBIX 33/JaHUH U B IIpoliecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJIbTAllUHU C eJJaroroM

Tema 6. O61as xapaKTepuc-
THKA XMMUYECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriiepoa ¥ KpeMHMH U UX

Yryiepog, aJIoTponHble MOAUGHUKALMY TPadUT, aiMa3s.
B3anMo/ieliCTBHE C MeTa/lllaMU, HEMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpUpojie, GU3ndecKre U XUMHUYEeCKHe

OO6'BSICHATDH 0011I1Ee 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € y4ETOM CTPOEHUs UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYEeCKHe CBOWCTBA MPOCTHIX BEllEeCTB
yrJjiepofia ¥ KpeMHHUs M UX coeJMHeHUH (OKCHJIOB YI/1epo/ia, yroJbHOR
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coeMHeHHUs
(84)

cBoiicTBa. Acop6uusi. KpyroBopoT yriieposa B mpUpo/e.

OKcuAbl yrjeposa, ux Gusndeckre U XMMUYeCKHe CBONCTBA, UX
JleiCTBYE Ha )KMBble OPraHU3Mbl, TOJIyYEeHHE U TPUMEHEHHE.
IKos02uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agpgpexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX QU3UYeCKUe U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHe. KauecTBeHHast peakius Ha
KapboHAT-UOHBL

IlepsoHauabHble NOHAMUS 06 Op2AHUYECKUX 8eljecmeax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCMasa U CmpoeHUusl.
ToHssmue 0 6uU0/102uYeCKU 8ANCHBIX BEUeCMBaX: HCUPAX, 6eNKaX,
yenesodax. MamepuabHoe eQUHCMB0 Op2aHUYecKuX U
Heopz2aHu4YecKux coeduHeHull.

KpemHuii, ezo puzuveckue u xumuveckue ceoticmea (Ha npumepe
g3aumodelicmsusi c MemaaaamMu U HemMemaniamu), noayyeHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus1 kpeMHUs1 8 npupode. 06wue npedcmas.ieHus 06 okcude
kpemuus(1V) u kpemHnuesoil kucaome. Cunukamawl, UX UCNO.16308aHUE
8 O6blmy, meduyuHe, npomblulaeHHOCMU. BaxcHeliwue cmpoumensHuie
MamepuaJibl: Kepamuka, CmeKa0, YeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUME/TbHBIX
Mamepuasios 8 n08cedHe8HOl HCUSHU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PEIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dynepena.

Ancopbuusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHAas IPOMBILIJIEHHOCTD.

Mozenu MoJieKyJ1 OpraHU4eCKUX BeLeCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

IIpakmuyeckue pabombl:

Ne 11. [TosiyyeHHe YTI€KUCIOr0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peaklMs Ha KapbOHAT-HOH.

Ne 12, Pemenue skciepuMeHTaJlbHbIX 33/1a4 110 TeMe «HemMeTanibl».

Buruucaenus
I10 YpaBHEHHUAM XUMHYECKUX peaKuHﬁ, €CJI1 OJUH U3 peareHTOoB
JIaH B BU/Ie BOAHOI'0 pacTBOpa C U3BECTHON MacCOBOM J0Jiel.

KHMCJIOTBI, KAp6OHATOB, OKCH/IA KPEMHHS, KDeMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHs], IPUMeHeHHe U 3HaYeHue B IpUpojie
Y YKU3HHU YeJIOBeKa.

OnpefiessiTh KAPOOHAT- U CHUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX PO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO I'a3a B OKpYKarluel cpese.

WinrocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yriiepoa U
OpraHUYeCKHX BEIeCTB M0/, PYKOBOJCTBOM yYUTeJIA.

[11aHUPOBATh U OCYLECTBJIATb HA TPAaKTHKe XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHHS, JIe/1aTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJ1e Ipe/BapUTeTbHOM paGoThI.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUYECKOH MOCYy bl ¥ 060pY/JOBAHMUS.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaibl ([leproandeckyro cucTeMy XUMHUYECKUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJL HAanpsKeHUH
MeTaJ/IJIOB) MocJie KOHCY/IbTalluH € NeAaroroM.

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Ie/l0BaTeIbCKOM 1esTeIbHOCTH HAyYHO-MONYJISIPHYIO JJUTEpaTypy
XUMHUYECKOT0 COZIep>KaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa
nocjie KOHCYJIbTallUH C 1eJarorom.

Paszpes 3. MeTa/i1bl M UX coeguHeHus (20 )
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYEeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucteMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTasliMdeckas CBA3b U MeTa/UInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06ujue cnocobbl noayveHusi Mmemannos. [lousmue o
KOppOo3Uuu Mema/108 U 0OCHO8Hble CNOCO6b! 3aW UMbl 0M KOppPOo3UU.
Cnaasvl (cmanv, vyzyH, dwpantoMuHull, 6GpoH3a), Ux npumeHeHue 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanuu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIABOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHble onbimboi:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLMK MeTaJlJla C KUCIOTOH OT PUPO/IbI
MeTaslIa.

Buryucaenus
— [0 YpaBHEHUSAM XUMUYECKUX PEAKIIUH, ec/iu 00uH U3 peazeHmoe
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHE CIOCOOBI TOTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBuaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH NMOCy/1bl U 060py10BaHUA.

[Ipou3BOAUTE BEIYHCAEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJ My paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe Npe/iBapuTeIbHOM KOHCYJIbTAllMHU C 1eJaroroM
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Tema 8. BaxkHeiiue
MeTaJLJIbl U UX COeAUHEHHUS
(164)

lllesiounblie MeTasbl. [losoxeHue B [lepuoandeckoi cucrteMe
XUMHYecKux 371eMeHToB /I. . MenzeneeBa, cTpoeHNe aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOKWCTBA (Ha MpUMepe HaTpus U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [Tonoxxenue B [leproanyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxgeHue B npupoje.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelne coeJuHEeHUs
KanbLus (OKCUZ, TUAPOKCHUJ, CoJn). 2Kécmkocmb 800bl U cnocobbl eé
yCcmpaHeHUusl.

Amomununi. [losoxxenue B [leprogudeckoil cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHpeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XuMUYecKre cBoHcTBa. AMPOTepHBIe
CBOWCTBA OKCH/IA U TUAPOKCUA.

2Keneso: coctas, cBoMCTBA U ostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XUMUYECKUX 3/IEMEHTOB

. . MeHpenieeBa, cTpoenue atoMa. Haxox/eHue B npupo/e.
dusudeckue U XMMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COJTU
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

B3auMozelicTBre HaTpHs C BOJOH.

OkpaluBaHue JIaMeHH HOHAMU HAaTPHs U KaJlusl.
OxpauiMBaHue MJIaMeH! MOHAMH KaJIbLHUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[HUS C BOZOM.
BusieoMmaTepuasbl: TOpeHHe XKejle3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHbvie onbimbl:

O3HakoMJIeHHe ¢ 06pa3aMH aJIlOMUHHUSA U €r0 CIJIaBOB.
AM(l)OTeprIe CBOMCTBa TUAPOKCH A aJIFOMHUHUA.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
IIpakmuyueckue pabomevl:

Ne 13. PemieHue skciepuMeHTa/IbHBIX 33124 10 TeMe «MeTasbl».

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX PeaKIui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-
METAJIJIOB B IPYNINax U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaThb GpU3HYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BElleCTB
METaJIJIOB U UX COeJUHEHUH (OKCHAO0B, THAPOKCHUJIOB, COJIeH) C onopoii Ha
CxeMy, CIIOCOObI UX MOJIy4eHHs, IPUMeHeHe U 3Ha4eHHe B IPUPO/Ie U )KU3HHU
YyeJslOBeKa.

Pacnio3HaBaThb C NOMOILBIO Ka4eCTBEHHBIX PeaKIMi HOHbI MeTaJlJI0B (Maruus,
KaJIbLYsl, aJIIOMUHYS, IUHKAa, XKeJse3a (2+), )kese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6/IUIbI "XapaKTepHble peaKLIUY Ha KATHOHBI .

[I1aHMpPOBATh U OCYIIECTBJ/IATh HA IPAaKTHKe XUMHYECKHe SKCIIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHUS, ZieJ1aTh BbIBO/IBI 110 Pe3yJ/IbTaTaM 3KCIIepUMEHTa.

CrenoBaTh MpaBuiaM 6€30MacHON paboThI B 1a60paTOPUH IPU
HCI0JIb30BaHUH XUMHUYECKOU TOCY bl U 060PY/JOBAHMUS.

[Ipou3BOUTH BEIYUCIEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
HHGbOpPMaNUIO U3 YYeGHMKA U CIPABOYHBIX MAaTEPHA/IOB, PAMOTHO
HCI0JIb30BaTh U3y4YeHHBIM NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpY BbINOJHEHHUH yYeOHbBIX 3aZlaHHH U B TpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 CoZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1oCJIe Ipe/iBapUTebHON KOHCYJIbTAlMH C [1€JaroroM

Paspes 4. Xumus U oKpy:xamomias cpeaa (3 4)

Tema 9. BemectBa n
MaTepHaJibl B )KU3HU
4YeJioBeKa

Hosvie Mmamepuasibl U mexHosio2uu. BeLqecmea umamepuassl 8
noecedHesHoOU HU3HU Yes08ekd. Xumus u 300[)081)8. Be3onacHoe
ucnosb3o8aHue seujecme U XumMmuveckux peakuuﬁ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PAa3JIMUHBIX Chepax JesaTeTbHOCTH JIIAeH,
OCHOBHbI€ BEILeCTBA U MaTepHaJibl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsioBeKa.
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(34)

IIpupodHble ucmoyHuKuU y21e8000p0do8 (y20.1b, NpupodHbLl 2a3,
He@mb), npodykmul UX nepepabomku, ux poib 8 6bimy u
NPOMbIULIEHHOCMU.

OcHo8bl 3K0102UHeckoll epamomuocmu. XumMuveckoe 3azpsiaHeHue
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi
eewecms — I1JK).

Poab xumuu 6 pewreHuu 3K0102U4eCKUX NPOBAEM.

O6BACHATD yCJIOBUS 6€30MaCHOI0 UCI0JIb30BaHHsA BELEeCTB U XUMUYECKUX
peakIui B OBITY.

AHanM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BJUSAHUU
NPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY>Kaloluel cpefibl.

YMeTb 0Ka3bIBaThb EPBYIO TOMOLb IIPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.

[IpruHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON
HalpaBJIEHHOCTH, BbICKAa3bIBAaTb COGCTBEHHYIO MMO3ULIMIO 110 IPOGJIEME U
npejJiaraTb BO3MOXKHbIE IYTH €€ pellieHUs C ONOpOoH Ha HUHPOPMALMIO U3
y4eOHUKa U CIIpaBOYHbIe MaTepHUaJibl, pecypcbl UHTepHeTA.

[Ipn paspaboTke pabouyeil MmporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHUS 3JEKTPOHHBIX (LHUQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIUXCA y4eOHO-METOJUYECKMMU MaTepuanaMH (MyJbTUMeJUHHblE NPOrpaMMbl, 3/J€KTPOHHble YYeOGHUKW W 3a/lauHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIE JIa60PAaTOPHHU, UTPOBbIE IPOTrPAMMBbI, KOJIJIEKLUU LUPPOBBIX 06Pa30BaTENbHBIX PECYPCOB), HCIOIb3YEMBIMH JIJIsI 00y4eHHUsS U BOCHUTAHUS
pa3/IMYHBIX TPYIII [10JIb30BaTe e, Ipe/ICTaBJIeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U PeaU3YIOIUMU AUAAKTHYecKe Bo3MoKHOCTH UKT, co ieprkaHue KOTOPbIX

COOTBETCTBYET 3aKOHOAATEeJ/JIbCTBY 006 OGpaSOBaHI/II/I.
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