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I[TOACHUTEJIBHA A 3AITNCKA

[TpumepHast pabouasi mporpamMma MO XUMHU i OOYYAIOIIMUXCS C 3aJEP>KKOU
ncuxudeckoro pasButusi (manee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
cocTaBiieHa B coOTBeTcTBUM C¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunucrepctBoMm toctuiiuu Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC O0OO), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0O0pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
oOpa3zoBaHusl OOY4YAIOMIMXCA C 3aJEPKKOM TCUXMUYECKOro pa3BUTUA (0A0OpEHHOM
pemerneM ®YMO 1o obmemy obpazoBanuio (mpotokoia ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOOQO 3I1P), [TpumepHoii pabodeil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYarolIUXCs
OpU TOJYyYEHUH OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM paclpeiesIeHHBIX I10
KjaccaM  IpOBEpPsAEMBIX TpeOOBaHMW K  pe3yjpTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEr0 00pa3oBaHUsT M 3JIEMEHTOB
COJIEpKaHUs, PE/ICTABICHHBIX B Y HUBEpCAIIbHOM Koau(puKaTope no xumuu, Konuenuuun
IpernoaaBaHus yueOHOro npeamera «Xumus», B 00pa3oBaTeNbHbIX opranuzanusix PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOublii mpeamer  «XHMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucTteMe ecTecTBeHHOHAay4HOro OOpa3oBaHUs
XUMUS KaK YYEOHBI peIMET 3aHUMAaeT BaKHOE MECTO B IMO3HAHUM 3aKOHOB MPUPOIBL,
(GOpMHpPOBAaHWM HAy4YHOW KApTHUHBI MHUpPA, CO3[JaHUU OCHOBBI XUMHUYECKHUX 3HAHUU,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KM3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 MJis
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3za KU3HM, a TakXe B BOCHUTAHUU
JKOJIOTUUYECKOM KYJIBTYPHI.

YenemHocT U3y4eHUss XMMHUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SA3BIKOM,
coOnofieHneM TmpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJHEHUHM XMMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBA3EH XUMHUHU C APYTMMU IIPEAMETaMU
LIKOJILHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOLIEH BO3pACTy OOYyYarOLIUXCS M UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAKOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BEULIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALECHUN U ITyTEeH yIIpaBICHUS UMU
B LIEJISIX NIOJIyYEHUs BEIIECTB U MATEPUAIIOB.

TeopeTuyecKkyt0 OCHOBY M3YYEHHsI HEOPTAaHUYECKOM XMMHUHU COCTABJISAET aTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon JI.11. MenaeneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydeHuu Kypca 3Ha4UTENbHAsA POJdb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui 0Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETCHIIMY U ITOHATH POJIb M 3HAYEHUE XUMUN
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOY4YaIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HAOIIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO IPAKTUYECKOTO IMPUMEHEHHS] Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Marematuka» U (HOPMUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHuH CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (PYHKIIMOHAJIbHOM  TIpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HWH(OPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBbTYDBI.

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

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro mpeaMmeTra «XHUMHUSD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOYHOCTSIM JTAHHOW KaTEeropuu OOYyYaroUIuXcsl, y4€T UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCJIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Opranunueckoe eanHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuxcsi Ha YypOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHYECKUX 3HAHUU U
ymeHui. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHUU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.
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Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueii mporpaMMe OCHOBHOrOo o0mero oOpasoBanus. OHu
aKTyaJM3UpPOBaHbl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE M CAMOPA3BUTHE JHYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTypsl. OOydeHHE yYMEHHMIO YYUTHCA U
MPOJOIKATH CBOE 00OpAa30BaHME CAMOCTOSITENIFHO B HACTOSIIIEE BPEMSI SIBJISICTCS OJTHOM U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3I1P, tak e, kKak U A7 HOPMAaTHBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMATUYECKOE NPHOOIICHHE YydYalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNUIO 00YUaIOIIMMUCS OIIbITA
pa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE AJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHuEe yMEHUIN 0OBICHATH U OLICHUBATh SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIBITA, MOJTYYEHHBIX IPU U3YYEHUHN XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS T'YMAHUCTUYECKUX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJISIX COXPAaHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIs U HANpaBIEHHOCTU AaJIbHEHIIIEro
oOy4eHwUs.

Kypc HampaBiieH Ha perieHue ciaeyomx 3a0ay, 00eCeUnBaIOIINX pPeaTn3aliio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JI€ATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XUMHUHU
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 XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOI'MX SBJICHUW JKUBOW W HEXKUBOU
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTHU: CIIOCOOHOCTHIO aHATM3HPOBATH
1 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAIIH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYKAIOIIECH CPeIbl;

* (popmMupoBaHHE YMEHHI yCTaHABIMBATh CBS3U MEXKAY pPEalbHO HAOIIOIaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCAaMH, IPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

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

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

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepuaja OOyJaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TMPHUHIIUIIOM JOCTYITHOCTH MPH COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 10KEH TI0 COAEPIKaHUI0 U 00beMY OBITh aalI TUPOBAHHBIM 11 00yuaromuxcs ¢ 311P
B COOTBETCTBUU C MX 0COOBIMU 00pa3oBaTeIbHBIMU TOTpEeOHOCTSIMU. ClieyeT 00JIerynuTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOW B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJis MOJHOIICHHOTO YCBOGHHSI Y4E€OHOTO MaTephaia UMeEeT
oropa Ha MEXIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YCOHBIM MaTepHall C pa3HBIX TOYEK 3PCHUS,
MEXITPEAMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIYYIIEMY OCMBICICHHUIO, 00JIee TTPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U MPAKTUYCCKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IJIAHUPOBATHh TPEACTOSAIIYI0 pPadoTy, OCYIIECTBIATh CaMOKOHTPOJbh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TPABWIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBsizum ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITeNbHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIh
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
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 YCWIWTh BHUJBl JAEATEIBHOCTH, CHEHu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33JCHCTBYIOLUIMX pa3INyYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJTOPUTM; IIOLIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YallbHOM OMOpPHI (TIAHBI,
oOpasibl, CXeMbI, I1a0JIOHBI, ONIOPHBIE TabIUIBI). [l pa3BuTus y odyyatouiuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE0OXOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BEpOAJIbHBIX CXEM, COCTaBJICHHE TaOJWl, COCTaBJ€HHE KiacCU(UKAuu C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JEKCUYECKUM MarepuajioM 1o mnpeamery. IIpoBoaurtcs chnenuanbHas paboTa 1O
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AJITOPUTMBI padOTHI C ONPEIEIEHUEM, OITOPHBIE CXEMBI JUIsl aKTyalu3aliu
TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHyro 00jacTh «EcTecTBeHHOHAy4YHBIE MPEAMETHD) U SBISIETCA 00s3aTEIbHBIM
JUTSL U3YYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
HeJnento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeacraBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTebHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBarenpHON MpoOTrpaMMe OCHOBHOTO 00Imero oOpa3oBaHHs OOYyYarolmUXcs ¢
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcuznu yenoeexa:. Tenau BeliecTBa. Pusnyeckue
CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus ¢ cucmeme Hayk. YucToie
BemecTBa u cmecu. CrocoOb! paszneneHust cMeceid. [IpaBuia 6e30macHOro 00paIeHus ¢
BEIIECTBAMH M J1abOpaTOpHBEIM 00OpymoBaHueM. [lousamue o memooax NO3HAHUA 8
XuMuu.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocThie U cloKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewecms. OTHOCUTENbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue W XUMUYECKUE sBIEHUsS. Xumuyeckas peakuus. [IpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS XUMHUYECKUX pEaKlUHil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUs, Pa3IOKECHHUS,
3aMeIeHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopartopuu U npuémMamMu OoOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHUEM;
M3yYeHHE W omnucaHue (U3UYECKUX CBOMCTB 0OOpa3llOB HEOPraHUYECKUX BEIIECTB;
HaOmoaeHne pu3nyeckux (IJIaBiIeHHe BOCKA, TassHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAIIMS BOJIbI) M XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIIOTHI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMecedd (C TIOMOINBIO MarHuta, QUIBTPOBAHME, BHIAPUBAHUE, IUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacCChl;
CO3/IaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpoctoe
BemecTBO. Haxoxknenue Kuciaopoaa B pupoje, pu3ndeckue U XUMUYCCKHUE CBOMCTRBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopuu u npomwiuiienHocmu. llpumenenue kucimopopna. [lonstue 00 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

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

1
3).'(601: " Jajiec€ KypCcuBOM 0003HAYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM IUIAaHE. Hez[aror
CaMOCTOATECIIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

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

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

Quzuueckue ceoticmsa 600bl. Bona. Ee coctas, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonamue O HACLIWEHHBIX U HEHACHLIWEHHbIX PAcmeEopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOWM JOJM BELIECTBA B
pactBope (TpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Js BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 srcusnu yenogexa. Kpyzosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHudd. OKCUIBI: cocTaB, Kiaccuukaius (KUCIOTHBIE,
OCHOBHBIC, am@omephbie, Hecoleobpaszyiowue - Ha npumepe okcuoa yanepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBONCTBA OKCHIOB
(B3auMopeiicTBiEe ¢ BOAOW, KucioTramu, mieinodyamu). OcHoBaHus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
dusznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUU (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

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

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

['eHeTnyeckass CBSI3b  MEXAY KjlacCaMM HEOPTraHWYECKUX  COCIAMHEHUMH.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KAUYECTBEHHOE OIpe/eTICHUEe COJep KaHusl KUCIOpoa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TOpeHus (mmoxapa);
O3HaKOMJIEHHE C 00pa3iamMu OKCHJIOB M OMUCAHUE WX CBOMCTB; MOJyUYCHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
[IPUTOTOBJIIEHUE PACTBOPOB € ONPEACIEHHON MAaCCOBOM J10JIEW PACTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOABI C METAJITIAMU (HAaTPUEM U KablueM) (BO3MOKHO HUCIIOIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEJEICHUE pPACTBOPOB KHUCIOT M WIEJOYEd C TMOMOIIbIO
WHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJI0JJCHUE W3MEHEHUsS OKPACKM WHIUMKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJTHOTO METAJIA IPYTUM U3 PACTBOPA COJIN; PELIEHNE 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 (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHBI, THEPTHBIC
ras3bl). Dnemenmol, Komopwle 00pa3yiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognueckuit 3akoH. Ilepuomnueckas cucremMa XHMHUYECKHX DJIEMEHTOB
. . Menneneea. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMbl xXumuueckux 31eMeHToB /1. . Menaeneesa. llepuonst u rpynnel. u3snyeckuit
CMBICJI OPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/Ia U TPYIIBI SJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. WM. MenneneeBa. XapakTEpUCTUKA XHUMHUYECKOTO »JJIEMEHTa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menzaeneena.

3axonomepHocmu usMeHeHUs. C8OUCME IJIEMEHMO8 MAbIX NePU0008 U 2ABHbIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxcoanun.

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

Crenenp okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKMI SKCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METaUIOB U
HEMETaJJIOB; B3aUMOJICUCTBHE THAPOKCHUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIETIOYEH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzammsi MeXnpeIMETHBIX CBSI3eM MpU W3YYECHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHSTUH, SIBISIOIIMXCS CHUCTEMHBIMHU IS OTIECJIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCu(duKamms, TECPUOJIMYHOCTh, HAOIIOJCHUE, DKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsil, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, a3, (M3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

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

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHUYECKUX JJIEMEHTOB
J. . MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUHM C MOJIOKEHHUEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

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

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEUIECTB (MEXAYHapOIHAas U
TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNI, TCHETUUECKAas CBSA3b HEOPTAaHMYECKUX BEILECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3()(EKTy, 0 M3MEHEHUIO
CTENEHEH OKHUCIECHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. llonamue 06 obpamumvix u
HeobpamumMvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2EHHbIX U 2eMepPOeHHbIX
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 FIEKTPOHHOTO OaslaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOIAUTHI U HEAIEKTPOIUThl. KaTMOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C pazuyHbIMU 8UOamMu xumuyeckot cesazu. [lonamue o cmenenu ouccoyuayuu. CUIbHbIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuu noHHOro obmeHa. YCiOBHsI IPOTEKaHUSI PEaklMii HOHHOTO OOMEHa 10
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, womuA-, cyiabdar-, KapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KAJIBLINS, ATFOMHUHUSA, Kele3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XHAMHYECKUI JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB; WCCIICOBAHHE
AJIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCIIOT, HIeoue u
coieil  (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB); TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHUE BOJIBI); OIBITOB, WJLUTFOCTPUPYIONIUX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakuu  PasIoKCHHs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSI

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOT€HOB. XMMHUYECKHE CBOKCTBA HA MPUMEPE XJI0pa (B3aUMOAECHCTBUE C METAJIAMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
KHCJIOTAa, XUMHUYECKHE CBOMCTBA, nojyyeHue, TpPUMEHEHUE. [elicmeue Xxaiopa u
X7I0p08000OpoOa Ha OpeaHusM uenogexd. BakHelllne XJOpUIbl U UX HAXOXKJICHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpPbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnotponHble MoOIM(HUKAIKMK KHCIOpOAAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpBI
(B3aMMOJEHCTBUE C Hememaniamu — BOJAOPOJOM U KHUCJIOPOJOM, METaJUIaAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XuMHueckue cBoicTBa (oOmme u crenududeckue). Conmu CepHOM KHCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyinbdar-uoH. CepHUCTas KUcCIoTa. Xumuveckue peaxkyuu,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coenquHenui B ipupoze. [Ipumenenue cepol U €€ COEqUHEHNUN B
ObITYy M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue oxpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3ad2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npPedomepauetusl.

OO01ast xapakTepucTHKa 3JIeMeHTOB V A-Tpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B TIpupoje, (Pu3nueckue U XHUMHUYECKHE CBOMCTBa
(B3auMoOJIeliCTBHE C METAJUIaMM M HEMETa/lIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(oKucneHne, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noiyuerue u npuMmeHenue. Comau
aMMOHWUS: COCTaB, (M3MUECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO 1iesioyaMu), npuMmeHeHue. KauecTBeHHass peakiyss HA HWOHbI aMMOHHS. A30THas
KUCIOTa, ©€ (U3MYECKHe W XHUMHYECKHE CBOMcTBa (0o0mue u crnenuduieckue),
nonyyenue. Hutpatsl (paznoxkenue). Azotucras kuciora. Mcnoab30BaHUE HUTPATOB U
CoJIeld aMMOHHS B Kauy€CTBE MUHEPAJIBHBIX yIOOpEeHHNA. Xumuueckoe 3azcps3HeHue
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OKpYHCcaroweri cpeovbl COeOUHEHUAMU A30ma (KUCIOMHbLEe 00HCOU, 3a2ps3HeHUe 8030YXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu Gocgopa, GU3NUIECKUE U XUMHUCCKHUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, noayyenue. Ilonamue o MuHepanrbHvix
yoooperusx: nHumpamsl u Gocghamol. Ilowsmue o KomniekcHvix yooopernusx. OO0mmas
XapakTepucThka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YTiepoJa U
KpeMHUs. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepojia H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHbsie Moaudukaruu (rpadut, anMas), Qusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MOJlyueHWe ¥ TPHMEHEHHEe, JEHCTBUE Ha OpraHW3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, céa3aHHble ¢ okcuoom yeaepooa(lV), eunomesa enobanrvHo2o nomenyieHus
KIumama, napHuxoevlii 3¢¢ghexm. YTONbHAsE KUCIOTa U €€ CONu, UX (PU3NUECKue u
XUMHYECKUE CBOICTBA, noyuerue u npumenerue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH M CETLCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpuMepe MeTaHa, dSTUJICHA, ITaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, O€KaxX, yriaeBoJgax — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOHMCTBa (HaA TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJNIaMu ), nosiyuenue 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.).
Baowcnetiwvuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeK1Io, yemeHm, OemoH,
arcenezooemon. I[Ipobremovl 6€30naCHO20 UCNONBL30BANHUSL CIPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pas3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HUOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C O00pa3laMud  XJOpUIOB  (TaJOTCHHUJIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOJIOJEHHE TMpoliecca OOyIJIMBaHUS caxapa Ioj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUECTBEHHOM Peakiluy Ha CyJb(aT-uoH U HAOI0ICHHUE
npu3HaKa e€ MpOoTeKaHus; 03HaKOMJICHUE ¢ (PU3NUECKUMU CBOMCTBaMU a3oTa, ¢ocdopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (hochOopHBIX yAOOPEHUN; MOTyYeHHE aMMHUaKa U U3y4YE€HUE €ro CBOWCTB; IPOBEIACHHE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHUA U (ocaT-uOH U M3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCHOJIB30BaHUE BUACOMATEPHUAIIOB); U3yUYEHUE MOJEIEH KPUCTAIUIMUECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHUBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CUJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelue HeMeTauIbl U UX COCIUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramuindeckass CBSI3b U METAJUINYECKAs
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJlIOoB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, KkucioTamu). Obwue cnocodwl nonyyeHus memainos. Ilonamue o kopposuu
Memainios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
O0panoMutuUll, OpoH3a) U UX NPUMeHeHue 8 ObIMY U NPOMbIULIEHHOCTU.

[Ilenounsie MeTaywIbl: MOJIOXKEHUE B llepuognyueckol cHCTEME XHUMHUYECKHX
anemeHToB /l. 1. MenneneeBa; ctpoenne atoMoB. Haxoxnenue B npupoze. Grusnveckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eouyHO3EeMENBHBIE METAILTBI MATHUM U KalbLMU: MTOJ0KEHUE B [lepnoanueckon
cucteMe XxuMn4deckux 31eMeHToB [1. 1. MeneneeBa; cTpoeHre NX aTOMOB; HaXO0XKICHHUE
B npupoje. Pu3nueckue U XMUMUUYECKHE CBOMCTBA MAarHus M Kajpuus. Baxnenine
COCAMHEHUS Kajblus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AOMUHHI: TIONI0)KeHHE B [lepuogmdeckoid CUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; cTpoeHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: monoxenne B Ilepuoanueckord CUCTEME XHUMHUYECKUX DJIEMEHTOB
. WN. MenpgeneeBa; CTpOCHME aToMma; HAaXOXIACHWE B mpupoac. PDusuueckue 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 KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIOB U CIJIABOB, UX
(bU3UYECKUMU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJbIUs U
HaTpus € BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOIICTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIUI HA UOHBI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJIJAMEHM HOHAMM HATpUs, Kalus U KaJbIUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyui 6 oOwimy. Ilepsas nomowp npu XUMUYECKUX 0HCO2AX
u ompasnenusx. OCHOBbI IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewjecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

Ilpupoonvie ucmoynuxu yeneeoo0opooos (yeoivb, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabdomKu, ux pob 6 Oblmy U NPOMbILULIEHHOCHIU.

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

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU H3YyYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIO0Ib30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU JJII OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HayJHOTO IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBINA (aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalmM3, CHUHTE3, KiIacCu(UKaIMs, TEPUOIUIHOCTh, HAOIOJCHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3(DQEKT, TEXHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKash pEmI€TKa, CIUIaBbl, (PU3HUYECKHUE
BEJIUYMHBI, CAUHUIBI H3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbI, TMOJIE3HBIE
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. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEAKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €0 CBOMCTB.

5. [lonyyenue BOAOPO/Ia M U3YUEHHUE €r0 CBOMCTB.

15



6. IlpuroroBieHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0J€H pacTBOPEHHOTO
BELIECTBA.

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

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkucIoro ra3a u H3y4eHHue €ro CBOMCTB.

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

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

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nmocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOILNE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeaeHus paboThl. [Ipu HE0OX0IUMOCTH JAeTCsl BU3YaJIbHBIN aITOPUTM BbIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3aluu TPOBEPKU, ydyeTa M KOHTPOJIL 3HAHUW OOYYaroIIMXCS IO
OpeaMeTy MPenyCMOTPEHbl KOHTPOJIbHBIE pabOThl, CAMOCTOSITENIbHBIE PAOOTHI, 3aYETHl,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMHU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUM,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W NHUCBMEHHBIX WHCTPYKIIHH,
YOPOLIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLIMM, pPEIIeHHE C OMOpOil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DPOPMALIHH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

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

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

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

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

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI 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 00pa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

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 U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMOro TMpEeAMETHOrO 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 TOYKH 3PEHHUS OMIACHOCTU WK O€30MacHOCTH IS
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI JKOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (uU3MUECKOro W
IICUXUYECKOTO 3710POBbSI;

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

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

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

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

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

BBIABJIATh AeUIMTBI HWHPOpMAIUK, JAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroul (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 TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

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

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

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

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATE€PUAJIOB [IJIsi BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHIMBHUAYAIbHO W B TPYIINE: HaXOJAUTh 0OIIee
pelnieHrue U paspemarb KOH(IMKTHI HAa OCHOBE COTJIaCOBaHUSI MO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOErO BKJIaJia B OOUIUI MPOIYKT, IPUHUMATH U Pa3esiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOU eI TEeTbHOCTH;

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

COOTHOCUTH CBOHM JCHCTBUS C TJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIBHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaxX MPeJI0KEHHBIX YCIOBHUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEUICHUU y4eOHOMN
3a/1a4u;

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

OCO3HAHHO OTHOCHUTKCSA K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHMs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHUS, YMEHHS U CIIOCOOBI JACHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTA MO TOJYYEHHIO HOBOTO 3HAHHWSA, €r0 MHTEPIpETalHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKHh Kak 00JacTu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIel KyJIbTYphl U MPAKTHUECKON

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM IOHATUIHOIO annapara ¥ CAMBOJIMYECKOIO SI3bIKA XUMUH JIJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

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

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

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

UCIIOJI30BaTh MOJENIU JJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

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

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

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

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U TNpu paboTe C HCTOYHUKAMHU

XUMHUYECKON HHPOpMAaILH, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XHMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHUJ, KHUCIIOTa, OCHOBAaHHWE, COJb (CpEemaHsis),
XUMUYECKas peaklus, peakUUd COCIUHEHUs, PpEaKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTPALMsl BEIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUM
CJION aToMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelieTka (aToMmHas,
VMOHHAs, METaJuIMYecKasi, MOJIEKYJsIpHasi), MOH, KaTUOH, aHWOH, J3JEKTPOJAT WU HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUUd HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE pEaKIMU, CKOPOCTh XUMHUYECKON pEaKluHu, KaTajau3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHUs Macchl, [lepuonnueckuii
3akoH /[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOPUs BJIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, 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 atoma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHUSI AJIEMEHTOB B [leprnonueckoii cucreme (B MaJIbIX EPUOAAX U INIaBHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
noyiokeHus:  sjemeHta B llepuoguyeckodt  cucreMe € YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, OOIIee YHCIO DJIEKTPOHOB), PpAacHpeleIeHUEM  DJIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJbIIMS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C OINOpPO Ha OmpeeieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOIHIIBL;

® YMEHHE KIACCUPUIUPOBATH XUMUYECKUE IJIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BEIIECTB (KUCIOT, OCHOBAHUH ), OKUCIUTEIh U BOCCTAHOBUTEIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3NYECKUEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BEWIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
a3oT, hochop, cepa, XJI0p, HATPUl, KAJIUIA, MATHUM, KAJIBLIUWA, AJIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOECHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IUYHBIX YCJIOBUSAX, BJIMSHHE BEIIECTB WU XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJIATH MO 00pa3ly, CXeMe, alIropuTMy Y4eOHBIX EeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
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 XHMHYECKOTO 3JIEMEHTAa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO ypaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOM Ha oOpaszel, aJropuT™M YUeOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHNE) TIPU U3YUECHUU BEIIECTB U XUMUYECKUX SIBJICHHM

C OTOPOM Ha aNTOpPUTM Y4eOHBIX IEHCTBUI; yMeHHE CHOPMYIUPOBATH MPOOIEMY

Y TIPEJIOKHUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|ue OCHOB O€30TIaCHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHYECKUX HABBHIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS CICTYIONMINX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa M U3yUYEHUE €T0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J0JI€H PaCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX
KJIaCCOB;

MPUMEHEHUE MHMKATOPOB (JlakMyca, MeTUjiopaHxa u deHondranenna) as
oTpeeIeHs XapaKkTepa Cpeibl B paCTBOpax KUCJIOT U IICIIOYCH;

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

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;

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

peIICHNEe  JKCIMEePUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIMTHYCCKAs
JTUCCOIIAALIHSY;

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

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

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

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

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUIaMu 0e301acHOro oOpallleHusl C BEIIECTBaMU, MCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3JI0POBbSI U OKpPYXAloLleld MPUPOJHON Cpelbl; MOHMMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eslOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeHue
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl MepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SiICTBE, Ha MPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usl BELECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArora;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHENX M COBPEMEHHBIMM TEXHOJIOTMSMH, 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
OLICHMBaTh MH(MOPMALMIO O BEIIECTBAX, MX NPEBPAICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

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

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHLUIY 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, MOJIEKYJIa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOTO JIEMEHTA
B COCJWHEHWH, MOJSIPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2IEKMPOOMPUYAMENbHOCM,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKiws,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHUS, PEaKIMH pPa3IoKEHUS, PEeaKIuu
3aMEIICHHsI, PEaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUCCKUE PEAKIIUU;, Menio8ot 3¢hghexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBS3b, MOHHAsI CBSI3b, MOH,

% 31ech ¥ aTee KypCHBOM 0003HAYAIOTCS UTAHMPYEMBIE IIPEAMETHBIE Pe3yIbTaTh, KOTOPBIE MOTYT ObITh TOTECHIHATBHO
MOCTUTHYTHI oO0ydarommuMcs ¢ 3[1P, HO He ABIAIOTCS 003aTeTILHBIMH.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BELIECTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

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

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

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

UMETh MPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEeHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C MCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUH PACUETHBIX 33Jlay C OMOPOM HA AJITOPUTM y4EOHBIX JECUCTBUI HM3yUYEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnuecknii 3akon [[.M1. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOPHS.
CooTHOCcHUTh 00O3HauYeHUs, KOTOpble MMeroTcd B Tabnuue «llepuonnueckas cucrema
xumudeckux snemMeHTtoB JI. WM. MenzaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMHM
CTPOCHMSI aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsal sjpa, OO0Ilee YHCIOo
AJIIEKTPOHOB U PACIIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKUE DJIEMEHThl; HEOpPraHMYECKHE BELIECTBa,;
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 XUMHUYECKHME CBOMCTBAa  BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOJATBEpPXKIasi ONMHUCAHUE NMPUMEPAMH MOJIEKYJISPHBIX YPaBHEHMI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

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

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOW Ha aJTOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

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

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKOM NOCYA0N 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 OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XWMHUYECKHE SKCIHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:X U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni08ol 3¢gghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, PacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTaluu3aTop, XumMuueckoe pagHogecue, oopamumvle U HeooOpamumole peakyuil,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKHCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTAHOBIICHHE, AJUIOTpOMus, aM(OTEPHOCTb, XMUMHYECKas CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I11K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. 1. 1) u
NPUMEHSTH 3TH MNOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHU;

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

OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEHKHOCTh BEIIECTB K ONPEIeTIEHHOMY
KJIaCCY COCIMHEHHM C OTIOPOM Ha OTpeJIeICHUs, B TOM YUCIIE€ CTPYKTYPHUPOBAHHbBIC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, WMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW (Qopmysie; xapakTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
sewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €TI0 TIOHUMAHHE: ONUCHIBAMb U XaAPaAKmepu3o6ams TabIUIHY0 Gopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpynma)y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIve
NEePUOJIbL, COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabIHIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sipa, 00IIIee YUCIIO AICKTPOHOB U PACHPEACICHUE UX IO 3JEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
WX COCJIMHEHUN B IIpe/iesiaX MaJIbIX TIEPUOIO0B U TJIABHBIX MOJTPYIIN C YYETOM CTPOSHUS
UX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHAE DJIIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMUYECKUE peakiuu (10 YKMCIy W COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BoMYy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUIECKIE XUMUIECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkIAsi OMUCAHUE MPUMEPAMH MOJIEKYJIAPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIMI C ONTIOPOU HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS AJIEKTPOJUTHYECKON TUCCOLUMALMU KHUCIOT, IIEJIOYEN U
COJICH; TOJIHBIE U COKpAIIEHHBIE YPaBHEHUsI pEaKIMii MOHHOTO OOMEHAa; ypaBHEHUs
peaKkuuii, NOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETHUECKON CBSI3U MEXKY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

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

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

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PacTBOPE; MPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMHYECKON PEaKIUH C
OIOPOM Ha aJNrOpPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U J1ab0opaTOpHBIM
o00OpyZ0OBaHUEM, a TaK)KE IpaBHJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMH T10 BBIITOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

NPOBOJUTh PEAKLUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3IUYHbIX
BELIECTB: PAClO3HABAaTh ONBITHBIM MYyTEM XJOpUA- OpomMua-, MOAUI-, KapOoHaT-,
docdart-, cunmkat-, cynbQpar-, THAPOKCU]I-UOHBI, KATUOHBI aMMOHUS U HOHBI U3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPTaHUUYECKHUX BEILECTB;

IPUMEHATH OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATENBHOCTH — AaHAINW3 M
CHHTE3, CpaBHEHUE, 000011IEHNEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€U — JIJIS1 U3YUYEHUSI CBOVICTB BELIECTB U XUMUUYECKUX PEAKLINI; €CTECTBEHHO-HAYYHbIE
METO/bI T03HAHUSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN
Y MBICJICHHBIH).

26



TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOJAMMBIX Ha OCBOCHUE KAXKIOM TeMbl yueOHOTO IIpeIMeTa « XUMHUS)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3aJIEP’)KKOM TICMXUYECKOTO PA3BUTHA, B IEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM paszaenoM [IpumepHoit paboueil mporpamMmbl
y4eOHOro npeameTa « XUuMUs» OCHOBHOM 00pa30oBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu atom Opranuzanus
BIIpaBE camMa BHOCUTb HW3MEHEHHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o rojamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyueHuss ¥ T.nm. OOOCHOBAHHOCTh JAHHBIX W3MEHEHWI OIpeaenseTcs BbIOpaHHbIM 0Opa3oBaTelbHOM opranuzanueit YMK,
WHJUBUYAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpEeTHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U aJanTaluy yueOHOro Marepuala o XuMuu, IpecTaBlIeHHbIMU B [losicHUTEbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TIaHUPOBaHUS it oOydaromuiics ¢ 3[1P: mepBsiii mpeanonaraet
OCBOEHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHble Tembl, OCHOBHOE coaepKaHue OCHOBHbIE BUAb! AEeATENbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammbil,
M KO/IMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4eHue

Paznes 1.1lepBoHayaibubie XumMuyeckue 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 HCU3HU Hes08eKd. Xumus 8
cucmeme Hayk. Memodbvl no3HAHUS 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOKWCTBA BeleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pusnyeckue U XUMUYeCKHe SBJIEeHUS.
[IpU3HAaKH U YC/I0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJaMU 6€30MaCHOCTH U MPUEMaMU paboThI B
XUMUY€eCKOH J1abopaTopuHu.

JleMOHCTpanumn

1. JlJabopaTopHOe 060pyI0BaHUE.

2. PazinyHble BUABI XUMUYECKOU MOCY/IbI.

3. O6pasibl BEelEeCTB.

4. Cioco6rlI pasfiesieHus cMecell (GUIbTpoBaHMe, BblTapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAKTUYeCKHe PaGoThl

Jla6opamopHble onbimbi:

OnucaHue PpU3NYECKUX CBOWUCTB BEIIECTB.

PassiesieHre cMecH C TOMOIIbIO MarHUTa.

IIpakmuyeckue pabombl:

Ne 1. JlaGopaTopHOe 060pyfOBaHKE U IPUeMbl PAGOTHI C HUM.
[IpaBusia 6e3onacHoO paboThl B XUMHYECKOU JJaGOpaTOPHU.
Ne 2. OuncTKa 3arpA3HEeHHON NOBapeHHON conun
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PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XUMHH B IPUPO/Ie U XKHU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

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

PassnyaTh pusnyeckre U XMMUYECKHe ABJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessITh NPU3HAKU XMMUYECKUX peaKLM{ 1 yCJIOBUS UX IPOTEKAHHUA.

CrneoBaTh paBUJIaM 110/1b30BAaHHUSA XUMHUYECKOH NOCYA0H U JJaBOpaTOPHBIM
060py/i0BaHUEM, A TAKXKE IPABUJ/IaM 0OpallleHHs ¢ XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM Ileiarora.

[I1aHUpPOBATDb U POBOJUTH XUMUYECKHH 3KCIIEPUMEHT 110 U3yYEHUIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelLleCTB, CIOCO60B pas/ie/ieHUs cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieH1eM IJlaHa paboThl.

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIpoliecce
HCC/lel0BaTebCKOH JleATeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATyPy
XHMHYeCKOI'0 COJIep>KaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa o,
PYKOBOZCTBOM IeZarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CHMBOJIbI)
XMMHYeCKHX 3/1eMeHTOB. [IpocTble U CJI0XKHbIe BellecTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opMyJia. 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 peaknus.
[IpU3HaKK U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKLUI.
XuMUYecKre ypaBHEHUS.

Tumnbl XMMUYeCKUX peakiui (coeAUHEeHMs, pa3/IoKeHHs,
3aMellleHHUs], 00MeHA).

3aKOH COXpaHeHHsI MacChl BEILECTB.

M. B. JloMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

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

XuMHuuecKue siBieHus (ToOpeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apHusi,
passioxxeHue ruapokcua Mmeau(1l), B3auMopeiicTBuYe xeesa ¢
cepoii, B3auMoJecTBHeE XKeJie3a ¢ pacTBopoM costu Megu(11)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUs MacCChl.

NabopatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHbvie onbimbl:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHe BOCKa, TassHUE
nbJa).

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJeCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKY T

MpakTnuyeckan pabota Ne3 MpusHaKu NPOoTeKaHUA XMMUNYECKUX
peakumi

BbiyucneHusi

— OTHOCUTEJIbHON MOJIEKYISIPHON MacChl BEILleCTB;

— MaccoBou A0JIK XUMHUY€ECKOr'o 3JieMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJ10/leHue, MO/leJIMPOBaHNeE, IKCIIEPUMEHT) U OCHOBHBbIE ONepaluu
MBICJIUTE/IbHOM eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMs) A1 U3yYeHHUs
BeleCTB M XMMUYECKUX 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.

PassimyaTh pU3nvecKre U XUMHUYeCKHe IBJIeHUS, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ie/IeHUs U CXeMBI.

OnpefieATh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUSA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb GU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (110 YUCIY U COCTABY pearupyolux u
00pa3yLIMXCs BELIECTB) C OMOPON HA CXEMBI.

CocTaB/sTb GopMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpe/ieifATh
BaJIEHTHOCTB 110 popMyJ1aM BeIecTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUAX XUMUYECKUX PEaKLUH ¢ 0opoit Ha
aJIFOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0H U 1a60paTOPHBIM
060py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00pallieHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMH T10 BBITIOJHEHHIO JIAG0PAaTOPHBIX XUMUYECKHX OTIBITOB IOJ,
KOHTpOJIEM ITeJjarora.

HWcnosib30BaTh NpHU BBIIIOJIHEHHH yUe6OHBIX 33JJaHUH U B ITpoliecce
HUCCJIeI0BATE/IbCKON AesITeIbHOCTU
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BoicTparBaTb pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOU Ha
nHopMalIo U3 y4eOHUKA U CIIPABOYHbIX MATEPHAJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN 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 IpocCTOe Bellie-
cTBO. 030H — a//10mponHasi Modugukayus KUca0pooa.

HaXO)K,ELeHI/Ie Kucjaopoza B ripupoze, 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 kucaopoga. Kpyrosoport
KHCJIOpO/ia B IPUPO/JE.

Tens08601l 3gpghekm xumuyeckoll peakyuu, NOHIMue o
mepMoXuMu4ecKkoM ypasHeHuu, 3K30- U IH0TEPMUYECKUX
peaxIusx.

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

AemoHcTpauumu

B3aumopeiicTBre pocdopa, cephl U keJie3a ¢ KHCI0POLoM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHHe coZlep>KaHuUsl KUCI0PO/a B BO3yXe.
OnbIThL, JeMOHCTPUPYIOLLME 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 MacCChbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOI MacChl XMMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU OHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpallleHUH C UCN0/1b30BaHUEM OTIOPHBIX
CJIOB U KJIHIIIE,

XapaKTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOGEI
€ero MoJiyyeHus, NpYMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
o6CcyxjeHueM TapaMeTpPOB CPAaBHEHHUS.

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

PacrosHaBaTh ONBITHBIM IyTEM KHCJI0PO/, 10/ KOHTPOJIEM leiarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHuUsI GOPMYJI BELECTB,
MOJIEKYJIIPHBIX YPAaBHEHUH XMMHUYECKUX peaKL Ui C y4acTHeM KHCJI0pOo/a.

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

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

[11aHMPOBATD U OCYLECTBJ/IATb Ha IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOZCTBOM IeJarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIIIE.

Hcnonb30BaTh NP BEINOJHEHUH yUYeOGHBIX 3a/JaHUH U B IpoLiecce
HCC/Ie/l0BaTebCKOH JIesTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa o,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6HUKA U CIPABOYHBIX MAaTEPHAJIOB 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 — asieMeHT U pocToe BelecTBo. HaxoxzeHue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha npuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHUe, Cnocobbl NOAYHEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

AemoHcTpauumn

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

BsaumopeiicTBre Bogopoaa ¢ okcugom Meau(1I).

Na6opaTtopHble u npakTMyeckue paboTbl
Jla6opamopHbwliil onbim:

B3aumozieiicTBYEe KUCJIOT C MeTa/lJIaMHU.
IIpakmuueckasi paboma:

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

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

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazipo. MosisipHbIi 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
Oﬁ'béMHle OTHOI_I_IeHI/Iﬁ ra3oB
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpallieHUuH.

XapakTepusoBaTb (ONHCbIBaThb) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco6bl ero MoJIydeHus], NIpUMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3alHCh,
CXeMy.

Co6upaTh Npu6op JJisI NOTYIEHUS BOAOPO/A C UCIIOJb30BAHUEM BU3YATbHOU
Onopbl

Hcnonb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJ/IIPHBIX ypaBHEHUH XUMUYECKUX PeaKIUiH ¢ yyacTHeM BOLOPOJA C
ONOPOH Ha aJITOPUTM.

CrnenoBaThb MpaBuJIaM 6e30MacHOM paboThl B 1a60PaTOPUH IPH HCI0JIb30BAHUHU
XUMHYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/larora., 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 ¢ 06Cy>xjeHueM IUIaHa PaboThl, C UCII0JIb30BaHUEM
KJIM1E.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

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

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U IPUMEHSTb 3TH MOHATHS, A TAKXKE
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] PACYETHBIX 33/ja4 C TOMOILbIO
nejarora.

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

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX peaKLUH € ONIOPOH Ha
o06pasel], AITOPUTM y4eOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MacChl BElECTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peaxIuu.

BreicTpauBaTh pa3BépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha UH-
dbopmaluio U3 yyeGHHKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO UCIOJIb30BaTh
H3y‘{6HHbII>i MOHATHUHHBIN allnapat Kypca XMMHH C IOMOIIbIO neJgarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJIbl. PU3HUYecKHe CBOWCTBA
BO/AbL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 80dbl.
XUMHYeCcKHe CBONCTBA BOJbI

(pasJsioxKeHMe, peaKIuy ¢ 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
BellleCTBa 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 UCNIOJIb30BAaHUE
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»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpallleHHH C TOMOILbI0 [lefiarora.

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

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

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
NPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeECEeH, Mephl 110 OXpaHe BOJ,
OT 3arpsAi3HEHUs NOCJIe IPe/BAPUTENBHOTO CTPYKTYPUPOBAHUSA MaTepuraJa.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HA NIPAKTHUKEe XUMUYECKHEe IKCIIEPUMEHThI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

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

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

HpOBOAI/ITb BbIYUCJIEHHA C IPUMEHEHHWEM ITOHATUA «MacCoBad 0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH Y4eOHBIX 33JJaHUM U B Ipolecce
HCCJIel0BATENbCKOH 1eATeIbHOCTH HayYHO-NIOMYJIAPHYIO JINTEPATYPY
XMMHYECKOI'0 COZleprKaHUsl, CIPaBOYHble MaTepHuaJibl, pecypchl MHTEpHETA
110/}, PyKOBO/CTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThbIE NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpMaIUI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTENbHOI0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJMHEHUH.

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 XMMH4YeCcKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€noco6bl noayveHus. P akTHBHOCTH METaJIJIOB.

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

['eHeTHYecKast CBA3b MeX/AY KJIaccaMU HEOPTaHUYeCKUX
coepnHeHUH. ['eHeTH4eckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHUAAX Ha IpHMepe IIUHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAMH U I1le109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BeIeCTB PA3JIMYHbBIX KIaCCOB.
BsaumopelicTBUe pacTBoOpa CEPHOM KHCJIOTHI C OKCU0M
meau(ID).

Peakuus HeHTpainM3aLnuu.

BriTecHeHuMe OJHOT0 MeTaJljla IpPyTMM U3 pacTBOpa COJIH.

Na6opaTopHble U NpakTUYeckue paboTbi

JlabopamopHble onbimbl:

BsauMozelicTBHe KUCIOT C MeTalJaMHU.

[loslyyeHHe HEPACTBOPUMBIX OCHOBaHUH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAaHUM C KUCI0TaMHU.
Pasnoxenue rugpokcuga meu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. PenieHue aKkciepuMeHTabHbIX 33/ja4 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeTUHEHUN».

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKLll/If/i

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

CocraBnenne hopMys OCHOBHBIX KIIACCOB HEOPTAaHUUECKHUX COCIMHEHUH 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 COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[Iporno3upoBaHue CBOMCTB BEIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB, TPYIIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COEIMHEHUIT» 1101 pyKOBOJCTBOM IleJjarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUH peakLUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeH s BEIECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

CocTaBieHre MONEKYIAPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C IPeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenue no ypaBHeHUSIM XUMUYECKIX PEaKIUi KOJMUECTBA, 00BEMa, MacChl
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB WX NPOIYKTOB PEaKLUHU 110
AITOPUTMY.

[TnarupoBaHMe M OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIaroTa 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
11ab0paTOPHH MPH MCIIOJIL30BAaHUH XUMUUECKOH TOCY bl X 000PYIOBaHNSI.
Hcrionp30BaHue MpH BHIIOIHEHNH YIeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeH!e BEIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C ONOPOI Ha
nH(popMaImio 13 yaeOHUKA U CIIPABOYHBIX MaTePHaJIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, aITOPUTMA.

Paspen 3. [leprnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeeeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBsA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKuuu (15 4)
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Tema 8. NepuoanYecKunii 3aKOH U
MNepuopuyeckas cuctema
XUMUYECKUX INeMEHTOB

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

[lepBble NONBITKHU KJacCHPUKALUY XMUMUYECKUX 3/1eMEHTOB.
[ToHsATHE O rpyNIaX CXOAHBIX 3/IEMEHTOB (1Ll|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMUYecKux 3eMeHTOB /I. . MeHpeneeBa. [lepuojpbl, rpynnsl,
noArpynnel. ®U3nyecKUi CMbIC MOPSALKOBOr0 HOMepa
3JIeMeHTa, HOMepOB MlepHo/ia U IPyIbIL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s/ep. M3omonbl.
JneKTpoHbL. CTpOeHUE 3JIEKTPOHHBIX 0601049€K aTOMOB MEePBbIX
20 XMMHYeCcKUX 371eMeHTOB [leprojuyecKoi 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 NPpaKmuku.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepuoziHas U AJMHHONIepUOUHAs GOPMbI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. U. MeHeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTa/IJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwlil onbim:

B3sanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
nies049en

34

PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHHe TePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPHULATEJBHOCTH) 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.

[IporHo3upoBaTh XapaKTep U3MEHEeHHs CBOWCTB 3JIEMEHTOB U UX COeIMHEeHUH 110
rpynnam u nepuogam [leproandeckod ccTeMel € IOMOILBIO Tefarora.
XapakTepH30BaTb XMMHYeCKHeE 3JIeMeHThI IepBbIX TPEX epUOA0B, Kajus,
KaJIbL¥sl 10 UX NoJioKeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaThb NIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOJIb30BAaHUU
XUMHYECKOH MOCy/ibl ¥ 060pY/JOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4eHHBIN MOHATUHHBIN annapaT Kypca XUMUHU I0cjIe
CTPYKTYPHUPOBAaHUsA MaTepHaa C UCII0/b30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJla, ClipaBoyHble MaTepuabl (Ilepuoguyeckyto
CUCTEeMY XMMHUYeCKHX 3/1eMeHTOB /[I. U. MeHzeseeBa, TabIMLy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMUYECKUH Ps/J| HaNps>KeHUH
MeTaJJoB).

HWcnosib30BaTh NpH BBINOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCJIel0BaTebCKOM JleATeIbHOCTH Hay4YHO-TIONYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOuYHble MaTepHUabl, pecypcbl UHTepHeTa NojA
PYKOBO/JCTBOM Nefarora



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

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XMMHUY€ECKHX 3J1eMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HeNoJIspHas).

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 Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

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

OnpefiensaTb BUJ XUMUYECKOH CBA3U B CO€JUHEHUH C UCIOJIb30BaHHUEM CXEM.

OnpefesTh CTelleHb OKUC/IEHUA XMMHUYECKOT0 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.

CocTaBJIATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMC/IA OTJAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHOH peaKIK M0
aJITOPUTMY pa3bopa OKHUCIUTeNbHO-BOCCTAHOBUTE/LHOM peaKLiu.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHBIX 3alaHUH TEKCTbI yue6HUKA [T0cIe

CTPYKTYpHUpOBaHHs MaTepuaJia, ClIpaBOYHble MaTepHasbl (IepUOANYECKYIO
CHCTEMY XUMHUYeCKHX 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

OCHOBHble BUAbl AeATEeNbHOCTU
obyuarowmxca

Paspen 1. BemecTBo ¥ XMMHYeCKHe peakyyu (17 4)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHzieseeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOMCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOJIOB, KaJIud, KaJbLUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEHTOB B
NepruoNIeCKOM CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HoMeHKJIaTypa HeOpraHMYeCKHX BellecTB
(MexayHa-poJHasA U TpUBHa/IbHasA). XUMUYeCKHe CBOHCTBA
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIaCCaM HeOpraHUYeCKHX
COeIMHeHUH, UX TeHeTU4YecKas CBSA3b HeOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUAbl XMMHUYECKOH CBSI3HU U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze i1 KpUCTalIM4eCKUX PelIEéTOK HeOpraHu4eCKHX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneena

XapakTepu30BaTh XMMHUUYECKHE 3JIeMeHTbl IepBbIX TPEX EPUOA0B, Kalus U
KaJbLus 10 UX NoJ10keHuIo B [lepuoauyeckoit cucteme /[l. . MengeneeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TaBJIULY PAaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
MOATBEPXJAThb CBOMCTBA IpUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKUX peaKl Ui ¢ 0IOpOoY Ha cxeMy.

OnpeziensaTb BUJ XMMUUYECKOHN CBAA3U U TUI KPUCTALINYECKON peléTKU
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHHUS [10C/Ie
npeJBapUTeIbHOr0 pa3bopa.

BricTparBaTh pa3BEépHYThIe NIMUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

HWcrnosib30BaTh NPU BBINOJHEHUH YYEOHbIX 33IaHUH U B IpoLecce
HCC/IEe/]0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJlepKaHus], CIpaBOYHble MaTepHaJlbl, pecypchl MUHTEepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKLuil
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYOILIMX B pEAKLUH BEIIECTB, N0
mensi080My 3gpekmy, no usMmeHeHuo cmeneHetl OKUCAeHUS
XUMUYECKUX 3/1eMeHIM08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HOOMepMuYecKUe peakyul, mepMoxuMuveckue ypagHeHus.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeobpaMuMblX XUMu4eckux peakyusix. [lonssmue o Xumu1eckom
pasHosecuu. Pakmopbl, 8AUAIOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u no/a0xceHue XUMU4eckoz0 pasHo8ecusl.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIbHOM peakIuu).

JleMoHCTpanum

1. 3aBUCHMOCTb CKOPOCTH XUMUY€ECKOH peaKINH OT Pa3JIUIHbIX
daKTopoB.

2. Bo3jelicTBUe KaTaM3aTopa HAa CKOPOCTb XUMHUYECKOH peaKIluu.
3. [IpuMepbl HEOOGPATUMBIX U 06PATUMBIX peaKL UM,

4. CMelleHYe paBHOBECUSI XUMHUY€ECKOU peaKIuHu.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 06'béMa U MacChl peareHToB WU
NPOAYKTOB 10 YPaBHEHUSIM XUMHUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OTMCAaHUU CBOMCTB BeILeCTB U UX NpeBpalleHU .

KnaccudununpoBaTh XMMHYeCKHE peaKI[MH 10 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaBJAMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKIM OT Pa3INYHbIX
$aKTOpOB MO/ PyKOBOACTBOM YUUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUS XUMUYECKHX NPeBpallleHUH B
Pa3/IMYHBIX YCIO0BUSX I0C/Ie NPeiBApUTENbHON paboThlI.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHYECKHUM YPaBHEHUSM I10 aJITOPUTMY.

BoIcTparBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BINOJHEHUH YYe6HBIX 33/JaHUH U B IIpoLiecce

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

(84)

Teopus 3JIEKTPOIUTHYECKOH JUCCOLUALUHU. DIEKTPOJUTHI U
He3JIeKTPOoINThI. KaTHOHbBI, aHMOHBL. MexaHusm duccoyuayuu
gewecme ¢ pasAuYHbIMU 8UAAMU XUMUYECKOU c8s3u. CmeneHb
duccoyuayuu. CUIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

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

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

KauecTBeHHbIe peaKI[My Ha KATHOHBI

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

JleMOHCTpanumu

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

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
HOHHOI'0 0OMeHa.

OmnbITHI 10 OMPE/IEJIEHUIO CPe/ibl B PACTBOPAx CoJiei (xJopuia
HATpUsl, KapOOHATa HATPUsl, XJIOPHAA [IUHKaA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oTsl

JlabopamopHulii onbim:

Ne8Peakuiyu HOHHOTO 06MeHa B pacTBOpaXx 3J1EKTPOJIMTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HeUTpaJu3aluy Mex1y THAPOKCUO0M Kalvs U COJSTHON KUCJIOTOMU.
Ne9. KauecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcnepruMeHTaIbHBIX 33/,a4 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 JUCCOLMALMHU KUCJIOT, eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUSI XUMUUYECKUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTEeJbHON paboThL.

CnepoBaTb paBuJIaM 6e30MacHON paboThl B JIaGOPATOPUH IPU
HCI0JIb30BAaHUHU XMMUYECKOU NOCY bl U 000pY/J0BaHUSA 110 KOHTPOJIEM
nejarora.

[Ipou3BOJUTb BLIYUCIEHHS 10 XUMUYECKUM yPaBHEHHUSM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMUHU IocjIe
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZJlaHUH U B IIpoliecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
1oCJIe KOHCYJIbTAIUHU C 11€Jarorom.

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 3JIEeMEHTOB, XapaKTepHble /LI HUX CTeNeHU
okucenus. CTpoeHre U pusnuvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajJoreHoB. XMMHUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/llaMHY, HeMeTa/lJlaMu (BOZOPOJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsiHas KUCI0Ta,
XMMHYeCKHe CBOWCTBA, no lyyeHue, npuMeHeHue. KayecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10p08odopoda Ha
0p2aHU3M 4es08eKd. BaKHEHIIME XJIOPU/ibl U X HAX0XK/JEHHE B
HpUpOJE.

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.

BwvruucaeHus
110 YpaBHEHHUSIM XUMUY€ECKHX PEAKIUH.

O6BSACHATD 06LIHMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB HEMETAJIJIOB U UX
Coe/IMHEHUH B ITpeJies1ax MaJjbIX IEPHOJI0B U IJIaBHBIX OATPYIIIT
[leproiNYeCcKO# CUCTEMbI XUMUYECKHX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GU3UUECKHE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJOXKHBIX BellleCTB (XJI0POBOJOPOJa,
XJIOpH/Ia HATPHsl), CIOCOOBI UX OJIyYeH s, IpUMeHeHNe U 3HaueHue B
HIPUPO/Jie Y )KU3HH YeJIOBeKa 110CjIe CTPYKTYpUPOBaHHs MaTepHaJa.

Onpezie/IsiTh raJloreHU/-MOHBI B PACTBOPE C KCI0/Ib30BaHUEM TaGIHIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI".

[11aHUPOBATH U OCYIIECTBJISATh HA NPAKTUKE XUMUYECKHe IKCIEPUMEHTHI,
HNPOBOJUTH HAGJIIOIEHUS], 1e/IaTh BbIBO/bI 10 Pe3y/IbTaTaM IKCIIePUMEHTa
MocJie NpeiBapUTENbHON PaGOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XMMHYECKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuUA (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe /IS HUX CTelleH!
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA NPOCTHIX

BelllecTB — KHUCJIOPO/ia U Cephl.

AnnotrponHble MoAMbUKALIMU KUCI0PO/A U Cepbl. XUMUYECKHE
CBOMCTBA cepbl. B3auMoselicTBHe c HeMeTaJ/lJlaMU - BOZ,OPOZIOM U
KHUCJIOPO/IOM, MeTa/IIaMH, KOHIIEHTPUPOBAaHHBIMU a30THOH U
cepHoO# kucjaoTaMu. CepoBoJ0poJ, cTpoeHue, drusnyeckue

O6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4éTOM CTPOEeHHs] UX aTOMOB C ONIOPOM Ha cxeMy "Mi3MeHeHHe paZiuyCcoB B
noArpymnmnax".

XapakTepHu3oBaTbh PU3HUeCKUe
Y XMMHUUYeCcKHe CBOMCTBa NPOCTOTO BelllecTBa cepbl U eé coeAUHEeHU I
(cepoBOAOpPOAA, OKCUA0B CEPhI, CEPHOU KUCIOTHI, CyIbPaTOB), CIOCOOBI UX
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Y XMMU4YeCKHe CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTEJIBHBIE).
OKcHAbI cepbl KaK NpeJcTaBUTEM KUCJIOTHBIX OKCHZ0B. CepHas
KHMCJI0Ta, U3UYecKue U XMMUYecKHe CBOMcTBa (061ue KakK
NpeJCTaBUTe IS KJacca KUCJIOT U cheyuguyeckue), TIpuMeHeHHe.
CepHHuCTasA KUC/IOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20 cnocoba
no/ayveHusl cepHoll Kucs1o0maol. Annapamst u npomekaroujue 8 Hux
npoyeccwol (Ha npumepe npouzgodcmea cepHoll KUuca0mel).

CoJtu cepHOM KUC/IOTBI, KaueCTBEHHAsA PeaKIus Ha cyJ1bdaT-HoH.
Haxox/ieHHe cepbl 1 eé coeJUHEHUH B NpUpo/e. Xumuueckoe
3azps3HeHuUe okpyxcaroujeli cpedvl CoeOUHeHUAMU cepbl (KUCAI0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMartepualibl): cepa U eé coeJUHEHUS.
OGyryiMBaHUe caxapa noJ AeliCTBUeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI

Jla6opamopHble onbimbl:

O6Hapy»xeHue cy1bdaT-HOHOB.

BsauMozelicTBre pa36aBieHHON CEPHOMN KHUCIOTHI C LIUHKOM.
Buruuciaenus

T10 YpaBHEHUSIM XUMHYECKUX PeaKINH

N0JIy4eHHs], IpUMeHeHUe U 3HaYeHHe B IPUPO/ie U KU3HHU YeJI0BeKa C
OMOPOH Ha CXeMY U IJIaH.

OnpefensaTh HaM4YKe Cy1bPAT-HOHOB B PacTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C IepepaboTKOM
coeJJMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUSA MaTepHaJa.

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

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a60PaTOPUH MIPU
HCI0JIb30BAHUH XUMHUY€ECKOH MOCY /bl M 060pY0BaHUs 0/, PYKOBO/CTBOM
nezjarora.

[Ipou3BOAUTE BBIUHUCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSAM 10 aITOPUTMY.

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThl y1eOHHUKA,
crnpaBoyYHble MaTepHasbl ([leproauyecKyto CHCTEMY XMMUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, Tab6IM1y PAaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HAanpsKeHUH
MeTaJlJIoB).

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

O61m11aa xapakTepuCcTHKa 371eMeHTOoB VA-rpynnbl. OcCO6eHHOCTH
CTPOEHHUS aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTEeNEeHU
OKHCJIEHUS.

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

AmMHaK, ero pusndeckre U XMMUYECKHe CBOMCTBa, NOJIy4eHHe U
npuMeHeHHe. Coi aMMOHUSA, UX GU3NYECKHE U XUMUYEeCKHe

CBOMCTBa, IIpUMEHEHHE. KauyecTBeHHas peaKnrd Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBOMcTBa (061ue
KaK [Ipe/ICTaBUTeJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308aHue HUMpAamos u coJiell aMMOHUSA 8 Kayecmee
MUHEpaIbHbIX YyOo6peHull.

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

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCKHe CBOMUCTBa, noyveHue. KauecmeeHHas peakyus Ha
docgpam-uoHwl.

Hcnosb3oeaHue ghocghamos 8 kauecmee MUuHepa1bHbIX yA06peHuli.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCcTpanum
Konnekuuu: pocdop u ux coefUHEHUS.

B3sanmopelicTBMe KOHLLIEHTPUPOBAHHOM a30THOM KHCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. BsauMoeicTBHE coJiell aMMOHHUS C LET0YbIO.

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

Ne 10. [TonyyeHne aMMHUaka, U3y4eHHe ero CBONCTB.

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKHUX peaKuHﬁ

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

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTBIX BELECTB
azoTta u docdopa U Ux coeHEHUH (aMMHUaKa, cojiell aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza docdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NOJTyYEHHUs, IPUMEHEHNe 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 TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
coeMHeHUH a3oTa ¥ ¢ochopa B OKpyKawllel cpefe.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEHUS, 1eJIaTh BbIBO/IbI 110 PE3yJIbTaTaM 3KCIIepU-MEeHTa.

CrnenoBaThb MpaBUJIaM 6e30MacHON paboThl B JaG0OpPaTOPUU IPU
HCI0JIb30BAaHUHU XUMHUYECKOHN MOCYyAbl ¥ 060pY/JOBAHMUS.

[Ipou3BOUTb BbIUMC/IEHUS 10 XHMHUYECKUM YPaBHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MAaTepHaJIbl (IEPUOJUYECKYI0 CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IUIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH sl HAanpsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BEINOJIHEHUH YUe6HBIX 33/JaHUH U B IIpoliecce

UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COJlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJIbTAllUHU C eJJaroroM

Tema 6. 06125 xapaKTepuc-
THKA XMMU4Y€ECKHUX 3/IEMEHTOB
IVA-rpynmbl.

Yriiepoa ¥ KpeMHMH U UX

Yryiepop, aJIoTpoNHbIe MOAUGHUKALMY TPadUT, aiMa3s.
B3anMo/ieHiCTBHE C MeTa/lllaMU, HEMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpUpojie, GU3NdecKre U XUMHUYeCKHe

OO6'bSICHATDH 0011I1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € Y4ETOM CTPOEHUs] UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XMMUYEeCKHe CBOHCTBA MPOCTHIX BElEeCTB
yrJjiepofia ¥ KpeMHHUS M UX coeJMHeHUH (OKCHJIOB YI1epo/ia, yroJbHOH
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coeMHeHHUs
(84)

cBoiicTBa. Acop6uusi. KpyroBopoT yriieposa B mpUpo/e.

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

YroJsibHasi KUCJIOTA U €€ COJIH, X QU3UYeCKre U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHHe. KauecTBeHHast peakius Ha
KapboHAT-UOHBL

IlepsoHauabHble NOHAMUSL 06 0P2AHUYECKUX 8eWeCmBax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCmMasa U CmpoeHUusl.
ToHssmue 0 6uU0/102uYeCKU 8ANCHBIX BEUeCMBaX: HCUPAX, 6eNKaX,
yenesodax. MamepuaibHoe eQUHCMB0 Op2aHUYecKUX U
Heopz2aHu4YecKux coeduHeHull.

KpemHuii, ezo puzuveckue u xumuveckue ceoticmea (Ha npumepe
g3aumodelicmeusi ¢ Memaaaamu U HemMemanaamu), noayveHue 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, npombviulieHHocmu. BaxcHeliwiue cmpoumensHolie
Mamepuasibl: KepaMuKa, CmeKa0, YeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUME/TbHBIX
Mamepuasios 8 n08CedHe8HOl HCUSHU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PeIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysnepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHAasA IPOMBILIJIEHHOCTD.

Mozenu MoJieKyJ1 OpraHU4eCKUX BeLeCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

IIpakmuyeckue pabombl:

Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOMCTB.
KauecTBeHHas peaklMs Ha KapbOHAT-HOH.

Ne 12, Pemenue skciepuMeHTabHbIX 33/1a4 110 TeMe «HeMeTannbl».

Bouryucaenus
M0 ypaBHEHUSIM XUMHUYECKUX PEAKIUH, eC/IN OZIUH U3 peareHToB
JIaH B BU/Ie BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOM /10J1eH.

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

OnpefiessiTh KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO I'a3a B OKpYKarluel cpese.

WinocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yrieposa 1
OpraHUYeCKHX BEIeCTB M10/] PYKOBOJCTBOM yYUTeJIA.

[I1aHUPOBATh U OCYLECTBJIATb HA IPAKTHKe XMMUYeCKHe 3KCIIePUMEHTBHI,
NPOBOJUTH HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJ1e IpeJBapUTeTbHOM paGoThI.

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

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMy XUMUYECKHUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJL HanpsKeHUH
MeTaJ/IJIOB) MOocJie KOHCY/IbTalluH € NeAaroroM.

HWcnosib30BaTh NpH BHINOJIHEHUH yYeOHbIX 3aZjlaHUH U B IIpoliecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZIep>KaHUs, CIPaBOYHble MaTepHaJbl, pecypcbl UHTEpHeTa
nocJjie KOHCYJIbTallUH C 1eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XUMHYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTaslindeckas 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 KOppOo3UuU.
Cnaasvl (cmanv, vyzyH, dwpantoMuHull, 6GpoH3a), Ux npumeHeHue 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanumu

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 METAJLJIOB.

3aBHUCHMOCTb CKOPOCTH PeaKLMK MeTaJlJIa C KHCIOTOH OT MPUPO/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 CBOMCTB 3/1EMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu3oBaTb CTPOEHKE METAJLJIOB, 061 e GU3UYEeCKHe U XUMUYEeCKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBuaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCIO/Ib30BAaHUH XMMHUYECKOH NMOCy/ibl M 060py/10BaHUA.

[Ipou3BOAUTE BEIYMCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaibl ([leproanyeckyro cHCTeMY XUMHUYECKHUX
aneMeHToB /I. Y. MeHies1eeBa, TabJ My paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCCJIelOBATE/IbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1ocJIe Npe/iBapuTeIbHOM KOHCYJIbTAllMHU C 1eJaroroM

42




Tema 8. BaxkHeiiue
MeTaJLJIbl U UX COeAUHEHHUS
(164)

lllesiounbie MeTasbl. [losoxeHue B [lepuoanyeckoii cuctemMe
XUMHYecKux 371eMeHToB /I. . MenzieneeBa, cTpoeHre aTOMOB.
HaxoxgeHue B npupoze.

dusnyeckre U XMMHUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
kanus). OKCUABI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHue
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [losi0xxeHue B [lepronyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxgeHue B npupofe.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
KanbLus (OKCUZ, TUAPOKCHUJ, CoJn). 2Kécmkocmb 800bl U cnocobbl eé
yCcmpaHeHUusl.

Amomununi. [losnoxenue B [leprogudeckoil cucteMe XUMHUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XuMUiecKre cBoHcTBa. AMPOTepHBIE
CBOWCTBA OKCH/IA U TUAPOKCUA.

2Keneso: cocras, cBoicTBa U nostydeHue. [losioxxeHue B
[lepyoanyeckoit cucTeMe XUMHUYECKUX 3/IEMEHTOB

. . MeHpesnieeBa, ctpoenue aToMa. Haxox/eHue B npupo/e.
dusudeckue U XMMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COTU
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

B3auMmozelicTBre HaTpHs C BOJOH.

OkpalnMBaHue JIaMeHH HOHAMU HAaTPHs U KaJlusl.
OxpauiMBaHue MJIaMeH! MOHAMH KaJIbLHUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[HUS C BOZOM.
BusieoMaTepuasbl: TOpeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHbie onbimbl:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIJIaBoB.
AM(I)OTeprIe CBOMCTBa TUAPOKCH A aJIFOMHUHUA.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
IIpakmuyueckue pabomevl:

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

Bwvruucaenus
110 YpaBHEHHUSM XUMHUYECKHUX PeaKLui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/1EMEHTOB-
METAJIJIOB B IPYMNIaxX U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaThb GpU3HYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIEeCTB
METaJIJIOB U UX COeJUHEHUH (OKCHAO0B, TMAPOKCHUJIOB, COJIeH) C onopoii Ha
CxeMy, CIIOCOObI UX MOJIy4eHHs, IPUMeHeHHe U 3Ha4eHHe B IPUPO/Ie U )KU3HU
YyeJslOBeKa.

Pacnio3HaBaTh C NOMOILBIO KA4eCTBEHHBIX PeaKIMi HOHBI MeTaJlJI0B (MarHus,
KaJIbLYsl, aJIIOMUHYS, IUHKAa, XKeJse3a (2+), )kese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6IUIbI "XapaKTepHble peaKLIUX Ha KATHOHBI .

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHUS, [ieJIaTh BbIBO/IBI 110 Pe3yJ/IbTaTaM 3KCIIepUMEHTa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThl B 1a60paTOPUH IPU
HCI0JIb30BaHUH XUMHUYECKOU TOCY bl U 060PY/JOBAHMUS.

[Ipou3BOUTH BEIYUCIEHHS 10 XUMUYECKUM yPaBHEHHUSIM.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
HHGOpPMANUIO U3 Y4eGHMKA U CIPABOYHBIX MAaTEPHAJIOB, PAMOTHO
HCI0J1b30BaTh U3y4YeHHBIN NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpY BbINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpolLiecce
HCCJIel0BATEbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
1oCJIe Ipe/iBapUTEIbHOM KOHCYJIbTAllUH C [1€JaroroM

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

Tema 9. BemectBa n
MaTepHaJibl B )KU3HU
4YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoOU HU3HU Yes08ekd. Xumus u 300[)081)8. Be3onacHoe
ucnosb3o8aHue seujecme U XumMmuveckux peakuuﬁ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAeH,
OCHOBHbI€ BEIeCTBA U MaTepHaJibl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsioBeKa.
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(34) IIpupodHble ucmoyHuKuU y21e8000p0do8 (y20.1b, NpupodHbLl 2a3, OGBSICHATD YC/I0BUsI 6€30MaCHOT0 UCI0JIb30BaHUS BEIeCTB U XUMUYECKUX

He@dmb), npodykmul UX nepepabomku, ux poib 8 6bimy u peakIui B OBITY.

npoMbluwAeHHOCMU. AHaM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BIUAHUU

OcHosbl 3k0102udeckoll epamomHocmu. Xumu1eckoe 3a2ps3HeHue HNPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTa U JIp. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollel cpebl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYI0 IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Posab xumuu 8 pewleHuU 3K0102u4eckux NPpooaeM. [IpruHUMATE y4acTHe B 00CYyKAEHUU MPO6IEM XUMHUYECKOUN U 9KOJIOTUIECKOU

HanpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXKHble IyTH e€ pellleHUs C 0opoi Ha MHOPMaLUIo U3
yuebGHUKa U ClpaBOYHble MaTepHasbl, pecypcebl MHTepHeTa.

[Ipn paspaboTke pabouyeil mporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHHS 3JEKTPOHHBIX (LHUQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIMUXCA Y4eOGHO-METOAUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIe NPOrpaMMbl, 3/J€KTPOHHble YYeOHHKW W 3a/lauHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU 151 06yYeHHUSI M BOCIIUTAHUSA
pa3/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTABJEHHbIMU B 3JIEKTPOHHOM (IIM$POBOM) BU/Jle U PeIU3YIOIUMU AUJaKTHYeckre Bo3MoxkHOCTH MKT, cofepxaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-il BApUAHT
TEMATHYECKOE IVNTAHUPOBAHUE

Bropoil BapuaHT NpHUMEPHOrO0 TEMATHYECKOTO IUIAHMPOBAHMSA MCHOJIb3yeTcs, eciau oOydaromumecs ¢ 3IIP momywaror
oOpa3oBaHM€ B OT/IE€IBHOM Kilacce. B 1aHHOM BapuaHTe npeasiaraeTcs:

- U3y4YEeHHE MaTepuaja KpyImHbIMU OJIOKaMu;

- orepesxatoliee 00yueHHUe;

- BO3MOKHOCTh IPUMEHEHHMSI 3HAHUH B Pa3JIMYHBIX YCIOBUSAX (MEPEHOC 3HAHUH MO aHAJIOTUU OT OOUIUX CBOMCTB Pa3INUHbIX
KJIACCOB BELIECTB K OOLIMM U CHEeU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMUYMUBAET JOJIIO CAMOCTOSTEIHHOCTU
oOy4Jaronuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3y4€HUs  BELIECTB —  CBOMCTBA  BELIECTB  OMNPEAEIAIOTCS  CTPOCHHEM  AaTOMOB,
ANEKTPOOTPULIATEIBHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTANIMYECKHUX DPEILIETOK.
(Temsl: cTpoeHue aTomMa, CTPOCHHE BELIECTBA, BAXKHEHIIINE PEICTABUTEIN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUUYECKHUE PEaKLIUH).

M3MeHeHue IIaHnpOBaHus M0 pa3/iejiaM U TEMaM COCTOUT B CIIETYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOIMPOCOB HEOPraHMUECKON XMMHUHU OCYILECTBISIETCS B 8 Kjacce, O0Jbllle BpEMEHH BbIAEISAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakiuil”,
"DeKTponuTHYECKas Iuccouranra. XUMUYECKHE PEaKIMU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes; «Hemerammammy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TiepepacrpeziesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX IpUMEpax B pazaenax "MeTtaimisl 1 ux coequnenus", "Hemeramisl
IV-VII rpynm u ux coequneHus";

- o0beAMHEHHE TeM (JaeT OOJIbIIIE BO3MOKHOCTEH JJIS UCIIOJIb30BAHUS CPAaBHEHUS — CXOJCTBA U OTIWYMil; TeMa «Kuciaopom
u Tema «Boziopoa»);

- BbIZIesieHre oTAeNbHBIX TeM (Tema «IlepBoHavaibHbIE MOHATHS 00 OPraHMYECKHUX BEIECTBAX»). BblAeneHne B OTAEIbHYIO
TEMY, B KauecTBe "OyKBaps O OPraHMYEeCKON XUMHUHU", TAE€T BO3MOKHOCTb YIUIYOJISITh MOHATUA: ONPEIEICHUs, KIacCu(pUKaLIMs,
OCHOBaHMS JJIA KiacCU(UKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BellleCTBA MO (hopmysie. B 3ToM citydae mporpaMMHbIA MaTeprall U3 XapaKTepUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO M BTOPOT'O T'OA0B 00yUYEHUH.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4eHus)

Temsl Konnuectso yacos B ToMm uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BaskHast 00J1aCTh

1

2

IMpaxTnaeckas pabota Nel « JlabopaTopHOe 060pyROBaHIE U IPHEMEI

€CTECTBO3HAHUS U IPAKTHUECKOM
JIeSITENBHOCTH YEJIOBEKA.

oOpalleHus: ¢ HUM»
[NpakTuueckas padora Ne2 «OuuncTka 3arpsi3HEHHOH oBapeHHOH coan”

2. BemiecTBa 1 XMMHYECKHE PEAKIHIH. 7 - 1 IMpaxTnaeckas padora Ne3 «[Ipn3Haky NpOTEKAHHUS XUMHUIECKUX PEAKIHII)
3. KonmdecTBeHHBIE OTHOIIECHHS B 3 1 - KonTponsHas padora Nel «IlepBoHavabHbIe XUMHYECKHE TOHATHS, XAMUIECKHE
XAMHHA (hopMyIIEI ¥ ypaBHEHUS» 3aTrPSI3HEHHON ITOBAPEHHON COJIIDY

Paznen «llepuonnyeckuii 3aK0H U neproaMUEcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Crpoenue aTroma 7 1 - Kontponshnas padota Ne2 «lleprnoauyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTromay

45



[lepuoanueckuil 3akoH u
MepUOANYECKAs CUCTEMa XUMHUECKUX
anemenToB /.. MenneneeBa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KontponbsHas pabota Ne3 «Xumuyeckasi CBSI3b»

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHYECKUX peakuit

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoaa ¥ H3ydEHHE €T0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEAEICHHOM
MaccOBOH J10JI€i paCTBOPEHHOTO BEILIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHMYECKUX COSTUHEHUIT

HEOPTraHNYECKUX COCANHEHHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepIMEHTANIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom umcie

Ha KOHTPOJIbHBIE

paboTer

Ha MPaKTUYCCKUE

paboTsl

HaszBanwus pabot

Pazgen «IloBropenue u yriny6neHne 3HaHUH OCHOBHBIX pa3JielioB Kypca 8 kiacca «BemecTBo i XuMudeckne peakuum», 104

[ToBTOpeHue U yriayoOaeHne 3HaHHH 10 1 2 [MpakTraeckas pabota Ne 8 «Peakiuy HOHHOTO OOMEHay

OCHOBHBIX Pa3JeNioB Kypca 8 kitacca IIpakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «3ekTponuTideckas IUCCOIHAIIHSDY

Paznen «MeTtauibl ¥ X COeAMHEHUs», 204

1. O0mire cBOMCTBA METAIIJIOB 4 - -

2.MeTaisl ¥ IX COCTUHEHUS 16 1 1 [Ipakrudaeckas padota Nel3 «PemieHne SKCIepuMEHTaIBHBIX 33134 10 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «MeTtamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00m1as XxapakTepucTUKa
XMMHUUYECKHUX 31eMeHToB Vila
rpynnsl. ['asoreHst.

4.001mas xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa U ee COSIMHEHUS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ot, hocdop 1 ux
COCIMHEHHSI.

[Ipaktuueckas padota NelQ «IlomyueHne aMMuaka u H3y4eHHE €ro CBOHCTBY»

6.00m1as XxapakTepuCcTUKa
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUHN U UX
COCJIMHEHMUS.

IIpakrudeckas padora Nell «[lomydeHue yrieKUCIOro ra3a i U3y4eHHE €ro CBOMCTBY
[Ipakrudaeckas padora Nel2 «Pemienne 3KcriepuMEeHTANBHBIX 33129 110 TEMe
«Hemetannst IV-VII rpynn u ux coequHeHUn»»

KontponpHas pabora Ne7 «HemeTamibsny

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypcy «Heopranudeckast Xumusi», 44

13. Xumust 1 OKpy>Karomias cpeza.

1

14. O6001ICHHE MaTepHaa 1o
Kypcy «Heopranuueckas XUMHsD)

3

Kontponbhas padora Ne9 «torosas pabora 3a Kypc HEOPraHHUECKON XHUMHUI

Bcero 136 g
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHbIe TeMblI,
pacKpbiBatloLme faHHbIN pasaen
nporpammol,

M KOJINYECTBO 4acos.,
OTBOAMMOE Ha UX UsyyeHune

OcHoBHOE cogeprKaHue

OCHOBHbIE BUAbI AEeATENbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XuMua — BaKHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4eCKO! AeATEeTbHOCTH
YyeJI0BeKa

(44)

Xumus 6 cucmeme HAyK. Posib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[lpaBusia Ge3omacHoro oOpaleHus1 C BeLEeCTBAMU U
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6kbl pasjeseHus: cMecell. [loHssmue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

2. PazsinyHble BUZbI XUMUYECKOU mOCyAbl. 3. 06pasiibl
BellLeCTB.

4. Crioco6bl pasfesieHus cMecelt (GuIbTpoBaHueE,
BblIIapUBaHUe, JUCTU/LIALMSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThbl
JlabopamopHbwie onvimbl:

OnucaHve GpU3NYECKUX CBOUCTB BELIECTB.

PasgeseHue cMecH C MOMOIIbIO MarHUTa.
IIpakmuyueckue pabombwi:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 00pallleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOMU cou

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHSTHH C IOMOLIbIO Ie1arora.

PackpbIBaTb poJib XMMUHU B IPUPO/E U XKU3HHU YEJIOBEKA, €€ CBSA3b C IPYTMMH HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh PpusnyecKre U XHMUYECKHE SIBJIEHHUsI C OIIOPOY Ha ONpeJesieHusl.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaK[Mi U YCJI0BUS UX HPOTEKaHUS.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMUYECKOH NMOCY/[0M U JTab0paTOPHBIM 060pyZ0BaHHEM, A
TaK)Ke PaBUJIaM 06palleHHUsl C XUMUYECKUMH Bellle-CTBAMU B COOTBETCTBHH C
HMHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[l1aHMpOBaTh U NPOBOJUTb XUMUYECKHUH 3KCIIEPUMEHT 110 U3Y4YEHHIO U ONMCAHUI0 GU3UYECKUX
CBOWCTB BeILeCTB, CIOCO60B pa3fiesieHHs cMecel BelleCTB [0/ PyKOBOACTBOM Ilefiarora ¢
00CyX/IeHHeM IJIaHa paGoThI.

HWcnosib30BaTh NpH BBIIOJHEHUH Y4e6-HbIX 33/JaHUH U B IIpoliecce UCCIeJ0BaTeTbCKOMN
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa noj pyKoBOJCTBOM NeJarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALUIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, PAMOTHO MCI0J1b30BaTh U3yY€eHHbIH NOHATHHHBIN
anmnapar Kypca XUMHUH

Tema 2. BemjecTBa
M XMMUYeCKHe peaKi i
(74)

AToMbl U MoOJIeKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKHU
OTHoOCHUTe/IbHasI
aToMHas Macca. [IpocTble U cioHbIe BelllecTBa. ATOMHO-

(cuMBOJIBI) XMMHWYECKHUX 3JIEMEHTOB.
MOJIEKY/ISIPHOE YYeHue.

dopmya. aTOMOB
XMUMHUYECKUX 3JIEMEHTOB. 3aKOH nocmosHcmea cocmasd
geujecms. OTHOCUTe/IbHAA MOJIeKyJIsspHas Macca. MaccoBas

A0Jid XMMHU4Y€eCKOro 3JIeMeHTa B COeJUHEHHUH.

XuMuuyeckasi BaneHTHOCTB

dusnyeckne W XUMHYeCKHe SIBJIeHHUSA. XUMHUYecKas
peaxnus 1 eé Npu3HaKU. Y paBHEHHS XUMHUYECKUX PeaKIui.
3aKoH coxpaHeHHsi Macchbl BellecTB THIIBI XMMHYECKUX
peakuui (coejuHeHUe, pa3/oKeHue, 3aMellieHHe, 06MeH).
M. B. /lomoHOC08 — y4éHblii-aHYuK10neducm.

AemoHcTpauumn

dusuyeckue siBJeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHHe U KOHJIeHCallusl BOJbI U T. 11.).

XuMudeckue siBieHus (TOpeHHe CBeYH, pa3JioxKeHUe
caxapa, B3aMMO/elICTBHE CEpHON KUCJIOTHI C XJI0PUZI0M
6apus,

passioxenue rugpokcuaa meau(ll), B3aumoaericTere

[IpuMeHATDb ecTeCTBEHHO-HAay4YHbIe MeTO/Ibl TO3HAHUSA (B TOM YHCJ/e HAab/II0/leHuE,
MO/IeJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OIlepaliuy MbICUTENbHOH J1eTeJbHOCTH
(cpaBHeHHUe, k1accuduKanus) Aj1s U3y4eHHs BeLeCTB U XMMHUYECKHUX peaKIMH C 0nopoi Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSTD 3TH NOHATHSA NPH ONMKUCAHUU
CBOWCTB BeIeCTB U UX IIPeBPaLleHHH ¢ OIIOpOH Ha IJIaH U KJII0YeBble CJI0Ba.

PazsimyaTh pu3NvecKre U XUMHUYeCKHUE IBJIEHUS], 00bSACHATD UX CYILIHOCTb C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O yY€EHHUS C ONIOPOH Ha ONpe/ie/IeHUs] U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUS UX IPOTEKAHMUS.

OGBSACHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHUX SIBJEeHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOT'O YYEHHUSI C UCII0JIb30BAHUEM BU3yaIbHOH OMOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peakuy (10 YUCJIy U COCTaBY pearupyolmx 1
006pa3yoLIMXCsl BELECTB) C ONOPOX Ha CXEMBI.

CocTaBasiTb GOPMYyJIbl GUHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB € ONOPOM Ha aJITOPUTM YIeOHBIX AeUCTBUN.

PaccTaBsiATh K03GGHUIMEHTH] B YpaBHEHUAX XUMHUECKUX PEAKLIUH C ONOPOH Ha aJITOPUTM
y4eOHbIX 1eCTBUH.

Crie0BaTh MpaBU/IaM M0JIb30BAaHHUS XUMUYECKOH NOCY/I0H U 1a60paTOPHBIM 060pY/JOBaHHUEM, A
TaKKe NpaBUJIaM 06pallleH s C BEI|eCTBAMU B COOTBETCTBUU C MHCTPYKLMUSIMH I10 BBIIOJTHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OIBITOB M0/, KOHTPOJIEM IeJjarora.

HWcnosib30BaTh NPY BHIIOJHEHUH Y4eOHbIX 33JaHUH U B IPOIIeCCe UCC/IeL0BATENbCKOM
JleSITeJIbHOCTH HAyYHO-IIONYJISIPHYO0 JINTEPATYPy XUMHUUECKOI'0 CO/IePKaHMUs], CIPA-BOY-Hble

48




)KeJie3a C Cepoii, B3aUMO/J e CTBUE KeJie3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, UJIOCTPUPYIOLIMHA 3aKOH COXpaHEHHUS MacChl.

JNlabopaTopHble U NpaKTUYeckue paboTbl

JlabopamopHble onbimol:

[Tpumeps! GU3UYECKUX IBJIEHUH (T/1aBJIeHHe BOCKa,
TasiHUe JIbJ1A).

[TpuMepbI XUMUYECKUX SIBJIEHUH (IIPOKaMBaHKe MeJHOH
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIOTOH).

Mojesniu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padora Ne3. [Ipu3Haku npoTeKaHus
XUMHUUYECKUX PEAKLIUMI.

BbiqucneHus

— OTHOCHUTEJIbHOH MOJIeKyJ'IﬂpHOﬁ MacCcChI BeleCTB,;

— MaccoBOH A0JIM XUMHUYECKOI'0 3JIEMEeHTa I10 ¢opmyne
CoeJuHEeHUusA

MaTepHaJbl, pecypcel MHTep-HeTa o/ pyKoBOACTBOM Iefarora.

BbicTparBaTh pa3BépHyThble NMCbMEHHbIe U YCTHbIE OTBETHI C ONOPOH Ha HUHPOPMALHIO U3
y4eOHHKa U CTIPAaBOYHbIX MaTepHaJ/IOB, TPAMOTHO HCIO0J1b30BaTh U3y4YeHHbIN NOHATUHHBINA
anmnapar Kypca XMUMUHU

Tema 3. KosinyecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BeiectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbI# 06'b€M ra30B. PacdeTsl 10 XUMHUY€ECKOH
¢dopmyuie. PacyeTbl MacCcOBOU 10JIM XUMUYECKOTO 3JIEMEHTA B
COe/IMHEHWH, KOJIMYeCTBa BEIIEeCTBa, MOJIIPHOM MacChl.
Pac4yéTpl 10 XMMHUYeCKUM YpaBHEHUSAM.

JleMoHCcTpanua:

- 06pa3Lbl BELECTB KOJIMYECTBOM OZUH MOJIb

Beruucnenus:

-pacuet o ¢popmy.Jie ¥ 10 XUMHUYECKOMY YPaBHEHHUIO

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHI U IPUMEHSTh 3TH MOHATHS, @ TaKXKe U3yUeHHbIe
3aKOHBbI U TEOPUHU AJId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOILIbIO ITegarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellieCTBa, 06'bEM rasa, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThI O ypaBHEHHUAM XMMHUYECKHX PeaKIMi C 0opoil Ha o6pasel, aIrOPUTM
y4eOHbIX IEHCTBUH: KOJMYECTBa, 06'bEMA, MACChl BEIIECTBA [0 U3BECTHOMY KOJIMUECTBY,
06'bEMY, MacCe peareHTOB WUJIM IPOJAYKTOB peaKL{HH.

BricTpauBaTh pa3BEépHYThIe MUCbMEHHbBIE H YCTHBIE OTBETHI C ONIOPOH Ha HHPOpMALIHIO U3
y4e6GHMKa U CIPaBOYHBIX MATEPHA/IOB, PAMOTHO UCII0/Ib30BaTh U3y4eHHbIH NOHATHHHBIH
amnmapaT Kypca XMMHUH C TOMOLIbIO IleAarora.

Paszpen 3. [lepuoaudeckuii 3akoH u [lepuoaudeckas cucreMa XMMUY€CKUX 3/IeMEeHTOB /1.

H. MeHge1eeBa.

CtpoeHue aTOMOB. XuMHu4eckas cBA3b. OKUC/INTEIbHO-BOCCTAHOBUTEJ/IbHBIE peaKiyu (15 u)

Tema 4. CtpoeHue aTtoma.
NepuoanyecKnii 3aKoH n
Mepuogunyeckasa cucrema
XUMMUUYECKUX 3N1EMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBble KJIacCcuPUKAUU  XUMHYECKHUX
3/1eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(wesiouHble U I[eJIOYHO3eMe/bHble MeTaJ/l/Ibl, TaJOTeHBDl,
WHepTHBle Trasbl). J/1eMeHmbl, Komopble o06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.
[lepuoanyeckuit [lepuoguueckas
XUMHYECKUX . U. Menpeneena.

KopoTkonepuoaHnas u dauxnHonepuodHas GpopMbl

IIONBITKH

3aKOH. cucrema

3JIEMEHTOB

PackpbIBaThb CMbIC/I IEPUOUYECKOT0 3aKOHA 10/} PyKOBO/ICTBOM IeJjarora.

[ToHMMAaTb CyLeCTBOBAaHHE EPHOUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3/IEMEHTOB
(u3MeHeHHe paZiuyCoOB aTOMOB U 3JIEKTPOOTPHULIATEBbHOCTH) U UX COEJUHEHUH OT
MOJI0XKEeHUSI B IePHOANYECKON CHCTEeMe U CTPOEHUS aTOMa C UCII0Ib30BaHUEM CXeM U TabJIUI,

YcTaHaBJIMBaTh CBSI3b MEX/LY IT0JIO)KEHUEM 3JIeMeHTa B IEPUOJUIECKOHN CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3aps/ f/1pa, o6liee YUC/I0 3JIeKTPOHOB U pacnpe/ie/ieHUe UX Mo
3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IPyNIaM U
nepuojam [leproAnyecKoi CUCTEMBI C IOMOLIBIO NeJjarora.
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[leproanvecKON CHUCTEMBI
U. Menpeneesa. [leprogel u rpynnbsl. PU3udecKuit cMbICI
HOMEpOB IIepHojia M TpPYIIbI

XUMUYECKUX 3jeMeHTOB /.

NOpAJAKOBOIO HOMepa,
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX ffiep. M3omonel
JnexkTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxuUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi
cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO  3JIeMeHTa TII0 ero IOJIOKEHUI0 B
[Tepuoaudeckoit cucreMme /. U. MeHeneeBa.

3akoHoMepHOocmu  uU3MeHeHusl — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMU4ecKux 3/1emMeHmos 0151 pa3eumus Hayku u
npakmuku. /. U. Mendeseeg — yuéHulii u 2paxc0auuH.
JAemoHcTpauum

KopoTtkonepuosHas u AyiMHHONEpHogHas GopMbl
[leproandeckoi cUCTEMbI XUMHUYECKHX 371EMEHTOB

. U. MeHngesneeBa.

O3HakoMJIeHHe C 06pa3liaMHi MeTaJlJIOB U HEMeTaJl/I0B.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBHEe THAPOKCHJAA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, Ka/IHs, Ka/lbLUsA 10 UX
noJioxkeHuto B [lepuoguyeckoil cucreme /[l. U. MeneneeBa.

CnenoBaTb npaBusiaM 6e30MacHoi paboTel B 1aG0OpaTOPUH NMPH UCNOIb30BAHUHY XMMUYECKOH
1ocy /bl ¥ 060py0BaHUA 110J] KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha UHOpMaL Ko U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmapar Kypca XMMHHU NocJie CTPYKTYPUPOBaHUs MaTepHasia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33/JlaHUU TEKCThI yYebHUKA TOC/Ie
CTPYKTYPUPOBaHUs MaTepHuaa, ClipaBoyHble MaTepuasbl ([lepuoguyeckyro cucteMy
XUMHUYeCcKuX 371eMeHTOoB /I. U. MeHpe/ieeBa, TabJinIly pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJie, 3/IEKTPOXUMUYECKUH psiJi HAaPsDKEHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLiecCe UCCIeJ0BaTeIbCKON
JesITeJIbHOCTH HAay4YHO-TIONYJIAPHYIO JIMTEPATypy XUMHUYECKOI0 COJepKaHUs, ClIPaBOYHbIe
MaTepHuaJibl, pecypcbl UHTepHeTa noj pyKoOBOACTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTELHO-
BOCCTAHOBHTEJbHbIE PeaKIUu

(84)

Xummdeckas cBsi3b. KoBaseHTHas (MOIApHAS U HETIOISPHAS)
CBSI3b. DNIeKMPOOmMPUYaAmMenbHOCMb AMOMO8 XUMUYECKUX
anemenmog. IoHHas CBsI3b. Tunst KpUCmaiiuieckux peuemox.
CreneHb Okuc/IuTeNBHO-
BOCCTaHOBUTeJIbHbIE peaKLMHU. [Iporecchl oKKcIeHUs U

BOCCTaHOBJeHUSA. OKMCAUTENN U BOCCTAHOBUTEJIU.

OKHUCJIEHHA.

JeMoncTpauuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU: TOPEHUE,
PEaKINu Pas3IoKeHNUs, COSTHHCHUS

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATHH NOJ, PYKOBOACTBOM II€1arora.

OnpenensaTs BUA XUMHUYECKOH CBSA3U B COEANHEHUH C UCIIOJIb30BAHUEM CXEM.

OmnpenensTs CTENeHb OKUCIEHHUST XUMIUUECKOTO 3IEMEHTa 10 (OpMyJIe eT0 COSANHEHHS C
KCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensTs >JIeMeHT (BEIIECTBO) — OKHUCIIUTEINb U JIEMEHT (BEIIeCTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIIEHUS X BOCCTAHOBIICHUS.

CoCTaBNIATh 3NEKTPOHHBIN OaaHC ¢ y4ETOM YHCIIa OTJAHHBIX U IPUHSATHIX SIEKTPOHOB.

CocTaBisiTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHOI PEeaKIny Mo ajJropuTMy pasdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIbHON PEAKIMH.

Hcnons30BaTh MU BHIOIHEHUH Y4eOHBIX 331aHUI TEKCThl y4eOHHUKA IOCHIe CTPYKTYPUPOBaHUS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHpeneeBa, TabIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJICH B BOJIE, DJIIEKTPOXMMUICCKUI PSJT
HAIPsDKCHUN METAJUIOB)
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Paspeu 2. BaxkHeiilne npeAcTaBUTE/IM HEOPraHUYeCKUX BelecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y9)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIeMeHT U TIpOCTOe BeLlecTBO. HaxoxpeHune
KHCJopoJa B npupoje, ¢u3MdeckMe U XUMHYECKHE
cBOMCTBA. Peakniuu ropeHNs NPOCTHIX U CJIOKHBIX BellleCTB.

030H.

Tennosoll 3gpgpekm xumuveckoli peakyuu. IK30- U
3H/I0TEpPMHUYECKHe peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 okcujax. CnocoGbl MOJydeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHUCJIOpPOJAd. KpYyroBOpOT KHCJI0poJa B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,
yCuJieHHe TapHUKOBOTo 3¢ deKTa, pa3pylLieHHe 030HOBOT0
ciosl.

Bozopos — asieMeHT U pocToe BelllecTBO. HaxoxaeHue
BO/IOPO/A B IpHUpo/e, Gu3nyecKre U XUMUYECKHe CBOMCTBa
(Ha npHMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH M
OKCH/IaM{ METAJIIOB), IPUMEHEHHE, Cnocobbl NOy4eHUs.
[TonsTuHe o kucjaoTax KUcaoThl ¥ costu.

AeMmoHcTpauumn

BzauMogeiicTBue pocdopa, ceprl U xKesesa c KUCI0POAOM
(BO3MOXKHO MCNOJIb30BaHNE BU/IE0OTBITOB).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3yXe.
OnbITHL, IeMOHCTPUPYIOILLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

Na6opatopHble 1 NpakTUYeckue paboTbl

JlabopamopHulii onvim:

O3HakoMJIeHHE ¢ 06pa3LaMHi OKCH/IOB.

IIlpakmuyeckas paboma:

Ne 4. [Tony4yeHUe KUCA0PO/ia, U3YYEeHUE ero CBOUCTB.
[MpakTraeckas pabota Ne5. [Tomydenne Bogopoa v H3ydeHHe

€ro CBOMCTB.
Bovtuucnenusn

— MOJ'IeKyJ'IﬂpHOﬁ MacCChbl KUCJIOpOJa U 030HA Ha
OCHOBAHWH aTOMHOM MacChl XUMHUY€ECKOTO0 3JIeMeHTa

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TH NOHATHUSA NPU ONIMCAHUU CBOMCTB
BeleCTB U UX peBpallleHUH C UCN0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapaKTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUE U XU-MUUECKHE CBOMCTBA KUCJI0PO/a, CIOCOOBI €ro MOTyIEHHUs,
NpUMeHeHNe U 3HaueHHe B IPUPO/ie U )KU3HU YesI0BEKa.

CpaBHHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C IPe/IBapUTEbHBIM 06CyKIeHUEM
napamMeTpoOB CPaBHEHHUSI.

Co6upatb MprUGOpPHI /151 MOJYyYEeHHUS KUCI0pOo/ia (BEITECHEHUEM BOJbI M BO3/yXa).

Pacno3HaBaTb ONBITHBIM YTEM KUCJIOPOJ, 0] KOHTPOJIEeM Ilefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY LISl COCTaBJIeHHUs GOpPMYJI BELECTB, MOJIEKYISPHbBIX
yPaBHEHHUH XUMUYECKHX PeaKIUH C yYacTHEM KUCJI0pOJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPOOJIeM, CBA3aHHBIX C 3arps3HEHHEeM BO3/yXa.

CrenoBaThb paBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
HoCyAbl U 060py/JOBaHHA 10/, KOHTPOJIEM I1eJJarora, a Takxke NpaBu/IaM 06palleHHs ¢
rOpPIOYMMHU Bell|eCTBAMHU B ObITY.

[11aHUPOBATD U OCYILECTBJIATh HA IPAKTHKE XUMUYECKHe 3KCIEPUMEHTBI, TPOBOJUTD
Hab6JII0/ieHus, leJ1aTh BbIBOJbI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa 110/, PyKOBOJICTBOM IleJjarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpymie.
Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B polLiecce HCCIe0BaTebCKON
JlesITeJIbHOCTH HAyYHO-IMIONMYJISIPHYIO JIMTEPATYPy XMMHUUECKOTI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa 0/, pyKOBOACTBOM leJjarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4eOHHKa U CIPaBOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, FPAMOTHO UCIN0JIb30BaTh H3y4YeHHbIH MOHATHIHBIH annapat Kypca
XUMUHU

Tema 7. Boga. PacTBopsl.
TloHsATHE 06 OCHOBAaHMAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuveckue
ceoticmea 800bl. Boda kak pacmeopumesib. PacTBoOpHI.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NMPUMEHATDb 3TH NIOHATUSA NIPU OITUCAHUHN CBOMCTB
BeleCTB U UX npeBpaLueHHﬁ C IIOMOLIbIO ITeaarora.
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(54)

Ilonsimue o pacmeopumocmu eewjecms & gode. [lonsimue o
HACbIUJeHHbIX U HeHACbIUjeHHbIX pacmeopax. MaccoBast 10J1sl
BelllecTBa B pacTBope. PacyeT MaccoBo# 0.1 BelecTBa B
pacTBope (MpoLeHTHasA KOHILEHTPaIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepuilV [Tonamue 06
ocHosaHusix. Poab pacmeopos 6 npupode u 6 xHusHu
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa M 0YMCTKA IPUPOAHBIX BOJ,.

JAemoHcTpauum

JJ1EKTPOJIN3 BOJIbl; CHHTE3 BO/IbI; B3aUMO/JEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BHU/leOMaTepHUasIoB).

PacTBopeHue BelecTB € pa3JIMYHON PacTBOPHMOCThIO.
HccnenoBanue pacTBOPOB KUCJIOT U 1jeJI0YeH C TOMOLIbI0
WHAUKATOPOB.

NabopatopHble U NpakTUYeckue pabotbl
Ilpakmuyueckas paboma:

Ne 6. [IpuroToB/ieHHe pacTBOPOB C ONpeJe/IEHHON
MaccoBOH Jl0J1ell paCTBOPEHHOTrO BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX NPOLECCaX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJsITh YpaBHEHUS XUMUYECKHX PEAKLIUI C y4acTHEM BOJbI C OIOPOM Ha CXEMY.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO0JIeM, CBA3AHHBIX C 3arpsi3HEHHEM IPUPOJHBIX BOJ,
CrocoGbl OYMCTKU BOJbI OT IPUMeCeH, MephbI 110 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBapUTENbHOTO CTPYKTYPUPOBAHUSI MaTepHaa.

[11aHUPOBATD U OCYILECTBJIATh HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0/ieHUs, Jie1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM e/Iarora, C UCIoJIb30BaHUEM KIIMLIE.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IPH UCIOJb30BAHUN XUMHUYECKOMN
nocy/ibl 1 060pyA0BaHusI 0] KOHTPOJIEM Ilefjarora.

[IpoBOANTE BBIUKUCIEHHUS C TPUMEeHEHHeM IOHATHS «MaccoBasi J10J1s1 BellleCTBa B pacTBOpe» C
oTnopoi Ha GOpPMyIbl.

Hcnonb30BaTh NPH BbINOJHEHUH yyeGHBIX 3alaHUH U B IPOLiecce UCCIe 0BaTeIbCKOH
JleATe/IbHOCTH Hay4YHO-IIOMYJIAPHYIO JIMTEPATYPy XMMHUYECKOTI'0 COepHaHUs, CIPaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa 1o/ pyKOBOACTBOM Ileiarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCII0/1b30BaTh U3yYeHHbIH NOHATUHHBIA
anmnapar Kypca XMMHUHM N0cJIe peJiBapUTEebHOr0 CTPYKTYPUPOBAaHUSA MaTepHala.

Tema 8. d1eKTpo/IMTHYECKAA
Aucconmanusa. XuMuyeckue
peaknuu B pacTBOpax

(54)

Teopust 3JEKTPOIUTHUECKON
DIIeKTpOIUTHYECKAs

IMCCOIHAIUH.

JIUCCOLUALINS. DIEeKTPOIUTHI u

HEdIeKTPONUThl. KaTnoHsl, aHHOHBL. Mexanusm ouccoyuayuu
6ewecms ¢ pasiuuHbIMU 6UOAMU Xumudeckol ceasu. lonamue
ocmenenu ouccoyuayuu. CUIbHBIE U C1a0bIE STEKTPOIUTEL.
Peakiiun MoHHOTO OOMeHa. Y CIOBHS NPOTEKAaHHsS PeaKiuii
MOHHOT0 oOMeHa 10 KoHua. [loyHble U cOKpanEHHbBIE HOHHBIC

ypaBHeHUs peakuuil. XMMHYECKHE CBOMCTBAa  KHCIOT,

OCHOBaHHUM W coyJied B CBeTe TpeACTaBiIeHHA 00

3J'IeKTpOIIHTPI‘{eCKOﬁ nucconuanun. KadecTBeHHbIE pCaknuu Ha

KaTHOHbI W AaHWOHBI: HOHBI XJIOPpUI-, 6p0MI/I,II', noaua-,

cynbdar-, kapOoHaT-, CHITKAT-, pocdar- aHMOHBI; THIPOKCHI-
WOHBI; KAaTHOHbI aMMOHHS, MAarHus, KaJbLUs, ATIOMUHUS,
xene3a (2+) u (3+), menu (2+), UWHKA, TPUCYTCTBYIOLINE B

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAKXKe CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMH C OTIOPOM Ha CXeMBL

OGbACHATDH NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C NOMOIIbIO IeJjarora.
CocTaBJIITh ypaBHEHUS AUCCOLMALIMY KHCJIOT, IleJI04el U cosiel, ToTHbIe U COKpalléHHbIe
HMOHHBIE yPaBHEHUSI XUMHUYECKUX peaK[Mi HOHHOI0 06MeHa.

[l;1aHMpPOBATE M OCYIECTBIIATh HA MPAKTUKE XMMHUY€eCKHE 3KCIIEPUMEHThI, TPOBOIUTH
HabJII0IeH s, ZieJIaTh BBIBO/IbI 110 pe3yJIbTaTaM 3KCIepUMeHTA I0CJIe Tpe/iBapUTelbHOU
paboThL.

CrneoBaTh NpaBuiaM 6e30MacHOi paGoThl B 1IaGOPAaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
NoCy /bl M 060py0BaHMs 110J] KOHTPOJIEM IeJjarora.

[Ipou3BOUTE BEIYMCIEHHS 10 XUMUYECKHUM YPaBHEHUSAM.

BbicTpanBaTh pa3BEépPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMALUIO U3
y4eOHHKaA U CIIPaBOYHbIX MAaTEPHAJIOB, TPAMOTHO UCI0J1b30BATh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHHU N0CJIe peJBapUTENbHOT0 CTPYKTYPUPOBAHHUS MaTepHaa.

Hcnonb30BaTh NpHY BEINOJHEHUH yYeOHBIX 3aZlaHUH U B TPOLIECCe UCCIeJ0BATENbCKON
JleATEIbHOCTH HAYYHO-TIONYJ/ISIPHYIO JINTEPATYPY XMMUYECKOT'0 COZlEPXKAHUS, CIPABOYHbIE
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JeMoHCTpauumu

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIIOCTPUPYIOLHE IPU3HAKHU TPOTEKAHUS
peakLi HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

Peakuuy HOHHOTO 06MeHA B PaCTBOPaXx 3JIEKTPOJIUTOB:
cyabdara meau (1) u ménoun, kap6oHaTa HATpUA U
COJITHOM KMCJIOTBI, peaKLus HeHTpalu3aluy Mexay
TUAPOKCHU/IOM KaJIUs U COITHON KHUCIOTOM.
Buiyucaenusa

— [0 ypaBHEHHUSM XMMHYECKUX PeaKL UK

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCYIbTallMK C ejarorom

TeMma 9. OCHOBHBI€E KJIACChI
HeopraHu4YecKux
coeUHEHUH

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

Okcuppbl: cocTas, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLeE,
amgpomepHble, Heco1e06pazyrowjue Ha npuMepe okcuda
yenepoda Il u okcuda azoma Il), HomeHkaaTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCUAOB (B3aUMOJIENCTBHUE C
BOJIOH, KUCJIOTAMH, LI[EJI0YaMHu ).

OcHOBaHUs: COCTAB, KiaccubuKanus (1eJ04H U
HepacTBOpPUMbIe OCHOBaHUs), HOMEHKJIATYpPa, pusnyeckue
Y XUMHUYeCKHe CBOHUCTBa (B3aMOJEHCTBYE C OKCUJAMHU
HEMEeTaJJIOB, KUCJIOTAMH, COJISIMU), CNOCO6bI NO/1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XUMHUYeCKHe CBOMCTBA (B3aUMoJelcTBHeE C
MeTaJlJlaMH, OCHOBHbIMHU OKCH/IJaMH, OCHOBaHHUSIMH,
COJIIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpesiHMe): HOMEHKJIATypa, CIOCO6LI MOTyYeHHs,
B3aUMOJIEUCTBUE COJIEN C META/JIAaMHU, KUCIIOTAMH,
[eJI04aMH U COJISIMU.

['eHeTHYeCKas CBA3b MEXAY KJIACCAMU HeOPraHUYeCKUX
coeuHeHU. ['eHeTHYecKUe pabl. [loHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AAIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
KUC/10mamu U we/s04amu, pas/10xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3sibl HeOpraHMYeCKUX BelleCTB pa3/JIMUHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA,0M
meau(Il).

Peakuus HedTpanusanuu.
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OnpeieneHne OCHOBHBIX KJIACCOB HEOPTaHHMYCCKUX COCTUHCHHIA 110 MIa0JIOHY.
CocraBieHne cXeM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUI HAa OCHOBE
onpeneneHus.

CocrariieHre ()OpMyJI OCHOBHBIX KJIACCOB HCOPTaHMYCCKUX COCAMHCHHUN M Ha3bIBAHUE UX IO
MEXIYHAPOIHOM U TPUBHAIEHONW HOMEHKIIATYPE C HCIOIBb30BAaHUEM OTIPENICIICHHS U TaOIHIIbI
pacTBOPUMOCTH.

KnaccuduimmpoBanue n3y4aeMbIX BEIIECCTB MO COCTABY M C80LICMEaM C OTIOPOH Ha ONpeICICHH S,
CXEMBI H TaOJIUITY PACTBOPHMOCTH.

CocraBieHne TabIHIIbl TEHETHUECKUX PSIOB U CXeMBI «| eHeTHuecKast B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHMUECKUX COEIMHEHHI M0/1 PYKOBOJICTBOM Ie/1arora.

[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIIMX XHMHUYECKUX CBOMCTB H3y4EHHBIX KIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM CXeMbl «[ eHeTHuecKas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHHIT» 101 PYKOBOJICTBOM Te/iarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peakuil, WILTIOCTPUPYIOIIMX XMUMUYECKUE CBOMCTBA
W3YYEHHBIX KJIACCOB U CNOCOObL NOYHeHUs BEIECTB U3yUYEHHBIX KJIACCOB, TPYIII, a TAKXKe
MOATBEPKAAIONINX TEHETHIECKYIO B3aUMOCBSI3b MEX/y HUMH, C OITIOPOii Ha BepOaIbHYIO CXeMy B
KauyeCcTBE 3pUTENILHONU OTOPBHI.

CocraBiieHHE MOJICKYJISIPHBIX YPABHEHHI PEaKIUii O CXeMaM C MPpeIBapUTEIbHBIM 00CYKICHHEM
BHIOOpA PEearupyroIiX BEmeCTB.

Brruncnenue no ypaBHeHUSIM XUMHUECKUX PEeaKLUi KoauyecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce PeareHTOB WM MPOIYKTOB PEAKINH MO aJrOPUTMY.

[InanupoBaHUe U OCYLIECTBICHHE HA IPAKTUKE XUMUYECKOTO SKCIIEPHMEHTA M HaOIIOACHHUS MO
PYKOBOACTBOM YUYMTEJISI.

DopMmynrpoBaHKUE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCII0JIb30BAaHUEM OTIOPHBIX CJIOB.
DopmynrpoBaHIe ¢ TOMOUIBIO TIejarora ¥ BEITOJHEHUE TIPaBIIT O€30I1aCHOM paOoTHI B Ta00paTopuu
MIPY WCTIOTIh30BAHUU XUMHIECKOM MOCYIBI 1 000pYIOBaHHS.

Hcnons30BaHue pH BHITOTHEHUH yYeOHBIX 3aIaHUI U B IPOIIECCE MCCIIEA0BATEIECKON eI TETbHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPHKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTa, ocyiecTBIeHNE BEIOOpA 110 pYKOBOACTBOM HACTABHHUKA.




BbiTecHeHMe ofiHOr0 MeTaslja JPYyTrUM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
Jla6opamopHbie onbimbol:

B3anMogeiicTBYe KUC/IOT C MeTalJIaMu.

[TonydyeHne HepacCTBOPUMBIX OCHOBAaHHM.
B3anMogelicTBHe HepacTBOPUMBIX OCHOBAaHHM C
KHCJIOTaMH.

Paznoxenue rugpokcuga menu(ll) mpu HarpeBaHuu.
Ilpakmuyeckas paboma:

Ne 7. PemieHue 3KCiepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJUHEHU».

BbiqucneHusi
— 10 ypaBHEHUSAM XUMHWYECKUX peaKL[PII:I

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha MHPOPMAIHIO U3
yueOHHKA U CIIPAaBOYHBIX MaTepPHUaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BaHHEM IIaHa, OMOPHBIX CJIOB, aITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumunueckume peakumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMUYECKUX peaKuuii (4u)

Ionsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
eusowue Ha CKopocmo XUMUYECKOU peaxkyuu. Tlonusmue o
COMOCEHHbIX U 2ceMEPOCeHHbIX peaKyusix. Tlonsamue 06

06pamuMblx u Heo6pamuMb1x XUMUHYECKUX  peaKyusix.

Tonsmue o XUMUYECKOM paesrHosecuu. CM@LL{@HM@

XUMUHYECKO20  pABHOBECUSL. (de”mopbl, sauAwowue Ha

CKOPOCMb XUMUYECKOU peakyuu U NOJ0JICeHUe XUMULECKO20
pasnosecus. Knaccuguxayua xumuueckux peaxyuii no

PAaA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATUN U IPUMEHATH 3TU MOHATHS IIPU ONIUCAHUU CBOWCTB BEILIECTB U
HX IpeBpaIleHHUH.
KnaccuduuupoBaTs XUMHYECKUE PEAKINH 10 PA3THYHBIM PH3HAKAM.

YV craHaBNMBAThH 3aBUCUMOCTD CKOPOCTH XUMHYECKOH PEaKIIH OT Pa3IHYHbBIX (PaKTOPOB MO
PYKOBOACTBOM YUMTEJNS.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUH B pa3JIMYHbIX YCIOBUSIX MOCIIE
MpEABAPUTEILHOM PabOTHI.

DnpenensTe OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBIATh AIIEKTPOHHBIN OallaHC PeaKIIHy.

[Ipon3BOANTH BEIYMCIEHHS IO XUMUYECKUM YPaBHEHUSM 110 aJlTOPUTMY.

BbIcTpanuBaTh pa3BEPHYTHIE MMCHbMEHHBIE U YCTHBIE OTBETHI C ONMOPOI HAa HHPOPMAIHIO U3 yIeOHHKA U
CIPaBOYHBIX MaTepHaJIOB, FPAMOTHO HCIIOJIb30BaTh U3yUEHHBIN MOHATHHHBIN anmapaTt Kypca XUuMHUH
TI0CJIe MPEABAPUTENHHOIO CTPYKTYPHUPOBaHHS MaTepuaa.

Hcnonb30Bath NpH BHIMOJTHEHUH YUCOHBIX 33J[aHUI U B MPOIECCE UCCICIOBATEBLCKON NS TENbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIEPIKAaHUS, CITPABOUYHbIE MaTepUAJIbI, PECYPChI
MHTepHeTa nocie KOHCYIbTALMU C II€1ar0rOM.

PacKkpbIBaTh CMBICT H3Y4aeMbIX ITOHATHH, a TAKXKE CMBICI TEOPUHU IEKTPOIUTUIECKON AUCCOLMALINN C
OTIOPOI Ha CXEMBI.

DOBACHATH MPUYHHBI 3JIEKTPOIPOBOJTHOCTH BOTHBIX PACTBOPOB C IOMOIIBIO TTEarora.

CocTaBiATh ypaBHEHHs UCCOLMALIUY KUCIIOT, LeJI0Yel U coJleil, TOIHbIE U COKpAIEHHbIE HOHHbIE
YpaBHEHUS XMMUYECKUX PeakIMii HOHHOTO 0OMeHa.

[L1aHUpPOBATh 1 OCYIIECTBIISATH Ha MPAKTHKE XUMHYECKHE SKCIIEPUMEHTBI, IPOBOIUTh HAOIIOICHUS,
JIeNaTh BBIBOJIBI TI0 pe3yibTaTaM 3KCIIEPUMEHTA MOCIIE PEIBApUTEIBHON paOOTHI.

CienoBath mpaBmiiaM 0€301acHO padoTHI B Ta00OPAaTOPHUH MTPH HCIOIb30BAHHH XHMHUYECKOU MTOCYIBI
000pyIOBaHUS TTO/I KOHTPOJIEM TIeIarora.

[Ipon3BOANTE BEIYHMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

BbIcTpauBaTh pa3BEPHYTHIC MUCHBMEHHBIE M YCTHBIE OTBETHI C ONIOPOil Ha HHGOpMaLUIO U3 y4eOHUKA U
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CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO HCIOIb30BaTh H3yUEHHBIH MOHATUIHBIN anmapar Kypca XUMUT
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Vcrionp30BaTh MY BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE HCCIIEN0BATENbCKON eI TeIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEmemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIN pasgen
nporpammbi,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha MX usyyeHue

OcHOBHOe cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pazpe 1. BemecTBo M XuMHUYecKue peakyuu (10y4)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaKs, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C MOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus n HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpraHWYeCKUX coeAuHeHul. ['eHeTnueckas cBsi3b
HEOPraHUYIECKHX BEIIECTB.

CrpoeHue BelecTBa: BUbl XUMIUECKON CBSI3U U THUIIBI
KPUCTAUINYECKUX PELIETOK. 3agucumocmy c8olicme eujecme
OM UX CMpPOEHUSL.

XuMH4ecKre peakuy. KITacCH(PHUKAIHS XUMIIECKUX PEaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopust aMEeKTPOTUTUYECKON TUCCOLUALIIHT

JleMOoHCTpauuu

1. Mogeiu KpUCTaIJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHas 1 JUTMHHOTIEPUOIHAS (POPMBI
[Teproanueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB

. . Menneneesa

IpakTnueckas pabora Ne8 «Peakium HOHHOTO OOMeHay
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast pabota Ne6 «INeKTpOTUTHYESCKAs TUCCOIHATIIHS

XapaKTepu30BaTb XUMUYECKHe 3/1eMeHThI TepBbIX TPEX ePHUO/0B, Kausl U KaJbLUs 110 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /l. . MeHzesieeBa c onopoil Ha ajJrOpuTM.

KnaccuduunpoBaTh ¥ HasblBaTh HeOpraHWYeCKHe BellleCTBa U3y4YeHHBIX KJI1acCOB € ONIOPOH Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceiBaTh 0611IMe XUMHUYECKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB, IOATBEPKAATh
CBOWCTBA NpUMepaMH MOJIEKYJISIPHBIX YPaBHEHUM XUMHUUECKUX PeaKLUH C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XUMHUYECKOU CBAA3H U THUIl KPUCTAJJIMYECKOH PeIIETKH BelleCTBa C ONIOPOH Ha
cxemy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUS NocJIe TpeJBapUTETbHOTO
pasbopa.

BreicTparBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yue6bHHUKA U CTPAaBOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce HCCleL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepHasel, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

PackpbIBaTh CMBICI TEOPUH MEKTPONUTHIECKOH Auccoruanyuu. OObACHATh IPHIHHBI

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS JUCCOIMAIIMY KUCIIOT U MIET0YeH, MOTHBIE U COKPAIICHHBIE XUMUIECKUE

YPaBHEHUS] XMMHYECKUX PEAKIMi HOHHOTO 0OMEeHa.

Pazzaen 3. HemeTaniibl

U UX coeAUHeHus (24 1)

Tema 3. O61as
XapaKTepHUuCTUKa
XHUMHYECKHUX 3J1ieMeHTOB VIIA-
rpynimsbl. ['ajoreHsl

(44)

0611as XxapaKTepUCTHKa rasioreHoB. 0CO6eHHOCTH
CTPOEHHSs] aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE JIJIsl HUX
cTeneHu okucaeHus. CTpoeHue U GpU3UYECKHe CBOMCTBA
MPOCTBIX BELIECTB — rajoreHoB. XMMHUYeCcKHe CBOKUCTBA Ha
npuMepe xyiopa (B3anMo/IeliCTBYE C METa/JIaMH,
HEMeTaJIJIaMH - BOJOPO/IOM U KUCJIOPOZOM,
wesouamu).Xnopoogopos. CossiHast KHCIOTA,
XUMHYECKHe CBOMCTBA, noJyveHue, TprMeHeHHe.
KauyecTBeHHbIe peaKI[M1 Ha rajoreHu-uoHsl. Jelicmaue
X/10pa U X10p08000p0oda HA OP2AHU3M Ye/08€eKd.

O6'bsACHATD 0611[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB HEMETAJIJIOB U UX COe/IUHEHUH B
npeJies1ax MajblX IEPUO/OB U IJIaBHBIX NOArpyNI [lepuoaryecKoi cucTeMbl XUMUY€ECKHX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCI0JIb30BaHHEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJOXKHBIX BEleCTB (XJI0pOBOJ0PO/Ia, XJIOPU/iA HATPHs ), CIOCO6BI UX
NOJIy4eHUs], IpUMeHEHHUE U 3HAYeHHe B IPUPO/Ie U )KU3HU YesI0BEKA I10CIe
CTPYKTYypHUpOBaHUs MaTepHUaJa.

OnpefiesiTh raJoreH|/i-MOHbI B PaCTBOPE C UCN0JIb30BaHHUEM TabIHLbI "XapaKTepHble
peakLuy Ha aHUOHBI".

[I1aHUPOBATh U OCYLIECTBIATh Ha IPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTDI, IPOBOAUTD
HabJII0/IeHus, [ie/1aTh BbIBO/IBI 110 Pe3y/IbTaTaM IKCIePUMEHTA [0C/Ie IpejBapUTeTbHON
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BaxkHell1Me XJI0pUAbl M UX HAXOX/eHYe B IPUPOJe.

JeMoOHCTpauumu

BujeomaTepurasnbl: raJoreHbl ¥ UX COeAUHEHHS.
O6pa3subl XJIOPUJOB.

JlaGopaTopHble U NpaKTH4YeCKHue paGboThl
JlabopamopHblil onbim:

Pacno3sHaBaHue XJ10pU/-MOHOB.

paboThL.

C/ie0BaTh MpaBUJIaM 6e30MacHOM paboThl B JIAOOPATOPHH MPHU UCI0JIb30BAHUU XUMHUYECKON
NOCy /bl U 060PY/L0BaHUS N0/, PYKOBOJCTBOM IEeAarora.

BbicTpanBaTh pa3BEépHYThlEe HIUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA UHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATHUWHBIN
anmnapar Kypca XuMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HbIX 33JaHUH U B IPOLECCE UCCIeI0BATENbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61as
XapaKTepUCTUKA
XHMHUYECKHUX 3/1eEMeHTOB VIA-
rpynimel. Cepa u eé
coeauHeHus (5 4)

061as xapaKTeprCcTHKa 3J1eMeHTOoB VIA-rpynmnel.
OcoGeHHOCTH CTPOEHHS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJId HUX CTEII€HHU OKUCJIEHHA. CTpOEHI/Ie u
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cepbl.

AnnorponHble MOgUUKALIUY KUCJIOPOJA U CEPBI.
XuMuueckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XUMUYECKHE CBOHCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJIbHBIE). OKCH/IBI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHast KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (06LMe KaK MpeJCcTaBUTES
KJIacca KUCJIOT U creliudruyecKre), IpUMeHeHHe.
CepHHUCTast KUCJIOTA.

Xumuueckue peakyuu, siexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noayyeHus cepHoll kucaomol. Cov cepHOH
KHUCJIOTBI, KayeCTBeHHasl peakLiis Ha Cy/IbdaT-HoH.
Haxorx/ieHue cephbl U eé CoeAUHEHNH B IPUPO/IE.
Xumuueckoe 3azpsi3HeHue oKpyxrcaroujeti cpedwl
coeduHeHUsIMU cepbl (KUcs0mHble doxHcou, 3a2psi3HeHUe
803dyxa u 8000éM08), cnocobbl e20 npedomapaujeHusl.

JleMOHCTpauumn

Kosieknuu (BuseoMaTepualibl): cepa v eé cCoeJUHEHUS.
O6yriinBaHUe caxapa HoJ JelicTBueM
KOHI[eHTPHUPOBAaHHOW CEPHOU KUC/IOTHI.

JlabopaTopHble U NpaKTU4YeCKHUe paGoThl
JlabopamopHble onvimbvl:

O6Hapy:xeHUe cyibdaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCJIOThI C
LIMHKOM. BeruucaeHus

10 YpaBHEHUSIM XUMUYECKHX PeaKI1i;

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3J1eMeHTOB VIA-rpynne! U ux
coeZilMHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OTIOPOM Ha cxeMy "Vi3MeHeHHMe pafinycoB B MOArpymnmax".
XapakTepusoBaThb GpusnyecKue
Y XMMU4YeCKHe CBOHCTBA TPOCTOr0 BEIeCTBa CePbI U eé coeJMHEHUH (CepoBOJIOPO/ia, OKCHU/OB
cepbl, CEPHOM KUCJIOTBI, CYJIbGATOB), CMOCOOBI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYeHUe
B IPUPO/ie U >KU3HU YesI0BeKa C OIIOPOM Ha CXeMy U IJIaH.

OnpefiensiTh HaIMYKeE Cy/IbPaT-HOHOB B PaCTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C IepepaboTKOM coeiMHEHUH cepbl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
Hab6JIt0jeHus], ieslaTh BBIBOABI 110 pe3y/ibTaTaM 3KCIIepUMeHTa.

CiefoBaTh paBUJiaM 6e30MacHOM paboThl B 1a60paTOPUKM PHU UCIO0Jb30BaHUM XUMHUYECKOMN
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSM 110 aJITOPUTMY.

HWcnosnb3oBaTh NpH BBINOJHEHUH yueOHBIX 33JJaHUH TEKCThI y4e6HUKA, CIPaBOYHbIE
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKUX 3jieMeHTOB JI. . MeHzeieeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJlel B BOJe, 3JIeKTPOXUMHUECKHUH psIfl HAllpsHKeHUH
MeTaJJoB).

HWcnoabp3oBaTh NpY BbINOJTHEHUH yueb-

HBIX 33/JaHUH U B ITpoliecce UCC/Ie0BaTeIbCKON e Te/IbHOCTH Hay4HO-TIOMY /ISPHYI0 JIUTepaTypy

XUMHYECKOT0 COZIep>KaHus, CIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa

10C/Ie KOHCYJIbTALUH C 1elaroroM
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Tema 5. O61as
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeUHEeHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0CO6EeHHOCTH CTPOEHUSI ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe JJI1 HUX CTeleHH OKUC/IEHHUS.

A3zoT, pacnpocTpaHeHye B IpUpoJe, U3ndecKue u
XUMUYeCKHe CBOMCTBA (B3aUMOEHCTBHE C METAJIAMH U
HeMeTaJIaMH - KUCJIOPO/IoM U BojiopoioM). KpyroBopoT
a3oTa B IPUPO/IE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
nosy4yeHue v npuMeHenue. Coi aMMOHMUS, UX QU3UIECKHE
Y XUMHUYeCKHe CBOHCTBA (pasJioiKeHHe, B3aUMOJIeCTBUE
CO LeJI04aMu), npuMeHeHUe. KadecTBeHHas1 peaklys Ha
HOHBbI aMMOHHUSI.

A30THas KMCJIOTa, eé u3nyecKre U XUMHUYeCcKHe CBOMCTBa
(o61mupe kak npeCcTaBUTES K1acca KUCIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MUHEPAJIbHbBIX
yA0OpeHUH.

Xumuueckoe 3azpsi3HeHue okpycaroujeli cpedbl
coeduHeHUsIMU azoma (Kuciomuule 0oxcdu, 3aepsi3HeHue
8030yxa, No4Ysbl U 80006M08).

docdop, anompontvie modupukayuu pocgopa,
dusnyeckre U XUMUYECKHE CBOMCTBA (B3aUMO/JIECTBUE C
MeTaJlJIaMH, HEMEeTaJIJIAMH, KOHYEeHMpUpPO8aHHOU a30mHotl
u cepHoll kucaomamuy).

Okcug pocdopa(V) u pocoopnas kucora, dusudeckue U
XUMUYeCKue CBOMCTBa, NosydyeHue. KayecTBeHHas
peakuus Ha GochaT-HUOHBL

HUcnosnbzoBaHue pocdhaToB B KaueCTBe MUHEPAIbHBIX
yAo06peHUH. 3arpsi3HeHe MPUPOAHBIX BOJOEMOB
docparamu.

JleMoHCTpauumn

Konneknuu: dpocdop u ux coeAUHEHUS.

B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTBI
C Me/ibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onbimuil:

1. BsauMoelicTBHE CoJieli aMMOHHUS C LET0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHbIX
yA06peHNH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE €ro CBONUCTB.

OO6'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
HX COeIMHEeHUH (aMMHaKa, coJield aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCU/1A
docdopa(V) u docdopHoit kucnoTel, pochaToB), C1OcO6bI UX MOJYUYEHUS], IPUMEHEHUE U
3Hau€eHHe B IPUPO/IE U )KU3HU YeJI0OBEKA C UCI0JIb30BAaHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKI[M{ Ha KATHOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX TPO6JIeM, CBA3AHHBIX C HAX0XKAEeHHeM CoeJUHEeHUH
azota u pocdopa B OKpyKalollel cpese.

[11aHMPOBATDb U OCYLIECTBJATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JI0/leHus, AieJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaThb npaBusiaM 6e30nacHoi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUHY XUMHYECKOH
nocyZpl ¥ 060py0BaHUS.

[Ipou3BOANUTE BBIUUCIEHUS 10 XUMUYECKHUM YPaBHEHUSAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepHaJibl (TepUOJUYECKYI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOoB /[, M. MeHesieeBa, Tabiuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U COJIel B BOJIe, 31EKTPOXUMHUYECKUH Pl HAaNPsKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpHY BEINOJHEHUH y4eGHBIX 33/JaHUH U B IpOLiecce KCCIej0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa nocjie KOHCYAbTAlUHU C IIearoroMm
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Buruuciaenus
— [0 YpaBHEHHUSIM XUMUY€ECKUX PEAKL UM
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Tema 6. 0611asa xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anmas),
pacnpocTpaHeHue B Ipupoe, Gu3nyecKre U XMMUYECKHe
cBOMcTBA. Aicop6uus. KpyroBopot yriiepozia B Ipupo/e.
Oxcuzbl yriaeposa, ux GusnyecKue U XUMUYECKUE
CBOMCTBA (B3aUMO/IeiCTBHUE C META/JIAMH, HEMETAJLJIAMH,
KOHYeHmMpupoe8aHHOl a30mHoli u cepHoll Kuciomamu), ux
JIEACTBUE HA )KMBbI€ OPraHU3MbI, N01Iy4YeHuUe

Y IpUMeHeHue. IKo102udeckue npobaeMbl, C8A3aHHbIE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAUMama; NapHUKogwlil agexm.

YroJsibHas KMCJIOTA U €€ CoJY, UX PU3NYeCcKHUe U
XMMH4YeCKHe CBOWCTBA, No.Iy4eHuUe U IpUMeHeHHe.
KauecTBeHHast peakiusi Ha KApOOHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIWIEHHOCMU, CeNbCKOM X03slicmae.

KpemHui, ero pusnyeckre u XuMU4ecKrle CBOUCTBA (Ha
npuMepe B3aHMOJIeACTBHUS C MeTa/lJIaMH U HEMeTaJ/lJIaMH),
no/yveHue U npuMeHeHue 8 31eKmpoHUKe.

CoeduHeHust KpeMHusi 8 npupode. O6ujue npedcmagieHusi 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cusaukamsl, ux
ucno/1b308aHue 8 6bimy, MeduyuUHe, NPOMbIWIEHHOCNU.
Baosic-Hetliwue cmpoume/ibHble MamMepuabl: KEpaMuKa,
cmek0, yemeHm, 6emoH, sxcese306emoH. [Ipobembl
6e30nacHo20 UCN0.1b308aHUS CMPOUMENBHBIX MAMEPUAI08
8 N0BCEOHEBHOU HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTaIM4eCKUX PeII&TOoK aaMasa, FpaduTa,
MOJIeKy bl QyJLIepeHa.

Ancop61ysi pacTBOPEHHBIX BelleCTB aKTHBUPOBAaHHBIM
yraém. [Ipotusoras.

BuseomMartepuasibl: CUJIMKaTHAs IPOMBIIIIEHHOCTb.
Mogey MoJieKyJ1 OpraHM4YeCcKHX BellieCTB.

JlaopaTopHbie U MPaKTU4YeCKUe paGoThl
JlabopamopHulii onvim:

KauecTBeHHas peakliysi Ha KapbOHAT-UOH.
IIpakmuyeckue pabombil:

Ne 11. [Tony4yeHHe yraeKUCa0ro ra3a U u3y4eHue ero
CBOMCTB.

Ne 12. PemteHue akciepuMeHTaJIbHbIX 3a/ia4 [10 TeMe
«HeMmeTannb».

Buruuciaenus
110 ypaBHEHUAM XUMHUYECKUX peaK Ui
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OO6'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-rpynmns! U ux
CoeJMHEHUH C Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GU3NYECKUE U XMMUYECKHE CBOMCTBA NPOCTHIX BELECTB YIJIEpOa U
KpEeMHHUS U UX COeJUHEHUH (OKCHU/IOB YTJIepo/a, yroJbHON KUCI0ThI, KApOOHATOB, OKCHU/IA
KpEeMHHUS$1, KDEMHUEBOU KUCIOTHI, CHIIMKATOB), CIOCOGKI UX MOJYYEHUS], TPUMEHEHHUE
Y 3HaYeHMe B IPUPOJie U XKU3HU YeJIOBEKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO0JIeM, CBA3AHHBIX C HAX0XKAeHHeM YTJIEeKUCJIoro rasa
B OKpYy»alolel cpeje.

[11aHMpPOBATh U OCYLECTBIATh Ha NPAKTHKe XUMHYECKHEe 3KCIIEPUMEHTHI,

[IpoBoAUTE HAGJIIO/JEHNS, /ieJIaTh BBIBO/bI 10 Pe3yJIbTaTaM SKCIIepUMeHTa 1ocJie
npe/iBapUTebHON PabOTHL.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
nocyZpl ¥ 060py0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIE
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, M. MeHeieeBa, Tabuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXUMUYECKUH Psifi HAaNPsHDKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTAlMH C IelaroroM.

Hcnonb30BaTh NpHU BEINOJHEHUH yueOHbBIX 3aZlaHUH U B TPOLiecce UCCIeJ0BATETbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTEepHeTa




Paszpes 2. MeTa/i1bl U UX coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

061as XapaKTEPUCTHKA XUMUYECKUX 3JIEMEHTOB —
METaJlJIOB Ha OCHOBAaHHUH UX MOJIOXKEHHS B
[lepruoanyeckoy cucTeMe XUMUYECKUX 3J1eMEHTOB

. . MeHzesieeBa u cTpoeHusi aToMoB. CTpoeHHe
MeTa/l10B. MeTasin4yecKasi CBsI3b U MeTa/InyecKast
KpUCTa/UIMYecKas peléTKa. JJIeKTPOXUMUYECKU M s
HanpspKeHUH MeTaioB. PU3nYeCKUe U XUMUUECKHUE
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCIOPO/IOM,
BOJIOH, KUCI0TaMHu). O6ujue cnocobbl NOSYYEHUS.
Memasos.

IloHamue o koppo3uu Mema./108 U OCHOBHble CNOCO6bI
3aujumst om koppo3uu. Cnaaswsl (cmanw, 4y2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIWLAEHHOCU.

JleMOHCTpauuu

03HakKoMJIeHHE C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMHU.

Mojenu KpUCTalJInYeCKUX PEIIETOK MeTaJJI0B.
BusieomaTepuasibl: KOppo3us METAJIJIOB.

JlaGopaTopHbIe U NPpaKTH4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoOMJIeHHe ¢ 06pa3LaMH CILJIaBOB MeTaJlJI0B.
3aBUCHMOCTb CKOPOCTH PeaKIH1 MeTaJ/l/la C KUCIO0TOH OT
NpUPOJBI MeTaslla.

BovruucaeHus
10 YpaBHEHUSAM XUMHUYECKUX peaKIuH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHSATh 3TH OHSATHS IPY ONIMCAHUH CBOMCTB
BEIIECTB U UX NpeBpalieHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-MEeTaJIJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu30BaTh CTPOEHHE METAJJIOB, 001IHe PU3UIECKHE U XUMUYECKHEe CBOMCTBA METAJJIOB.

XapaKTepu3oBaThb 0011e CIOCOGHI [T0JIyYeHHs] METAJLJIOB II0C/IE CTPYKTYPUPOBaHHUS
MaTepuaJa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
MoCcy/ibl M1 060PyA0BaHUSsI.

[Ipon3BOUTb BEIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJJaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJiE, 3JIEKTPOXUMHUUYECKHUH PsIfl HAllPSHKeHUH
MeTaJlJIoB).

Hcnosnb3oBaTh Npy BEINOJHEHUH y4eGHBIX 33/JaHUH U B IIPOLlecce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa noc/ie npeBapUTeIbHON KOHCYIbTAllMK C IeJarorom

Tema 8. Baxkueiinmmue
MeTaJL/Ibl M UX COeJUHEeHUA
(1649)

[llesiounble MeTasibl. [lonoxxenue B [lepuoanyeckoi
cUcTeMe XUMHU4YecKuX 3jieMeHTOoB /. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.
dusndeckre U XMMUYECKHE CBOMCTBA (Ha MpuUMepe

HATpud U Ka]’[l/lﬂ). OKCI/IABI U TUAPOKCUABI HATPUA U KaJIUA.

[IprMeHeHMe 11eJI0YHbIX METAJIJIOB U UX COeIUHEHUH.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losioxkenue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeneneeBa. HaxoxeHue B
npupofe. Pusnyeckre U XMMUUECKHE CBONCTBA.
BaxkHelile coeiuHeHUs KaabLuus (OKCUA, TUPOKCUT,
con). 2Kécmkocmb 800b! U cnocobbl eé ycmpaHeHUs.

OGBSICHATD 061II1ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPyIINax U
HX COeZJUHEHUH C YIETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BEIeCTB METAJIJIOB U UX
coelMHEHUH (OKCU/IOB, TUAPOKCH/IOB, COJIEH) C OTTIOPOM Ha CXeMY, CIIOCOObI MX ITOJIyYeHUs,
MpUMeHeHHe Y 3HaYeHYe B IPUPO/ie U )KU3HU YeJI0BeKa.

Pacrio3HaBaTh € TOMOIIbIO KAa4eCTBEHHBIX peaKLUH HOHBI MeTaJIJIOB (MarHus, aJlOMUHHS, [[MHKa,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEeM TabIHLbl "XapaKTepHble peaKMi Ha KATHOHBI .

[11aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
Hab6J1I0/ieHu, J1eJIaTh BbIBOJBI 10 pe3yJ/IbTaTaM IKCIIEPUMEHTA.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCIIOJIb30BAHUH XUMUYECKOH
NOCY /bl 1 060PYy/L0BaHUSI.

[Ipou3BOJUTH BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. dPusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
xuMHU4deckux anemMeHToB /. U. MeHpesnieeBa, crpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XUMH4Yeckue cBoHcTBa. OKCUABI, TUAPOKCHU/BI U COJTU
xkene3a(ll)

u xeJse3a(lll): coctas, cBoiiCTBaA U nosy4eHuUe.

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJlusl.
OkpauMBaHue MJaMeHd HOHAMU KaJIbIIUSL.
B3aumoieicTBHEe OKCH/Ia KaJbIUs C BOJOMU.
Bugeomarepuasbl: ropeHHE KeJie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IPaKTHYeCcKe paboThl
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3laMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA T'HAPOKCH/IA aJIIOMUHUS.
KauyecTBeHHbIe peaK1iMy HAa MOHBI XkKeJle3a.

MKécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
IIpakmuyeckue pabombwi:

Ne 10. PereHue akcnepuMeHTa/lbHbIX 33/ja4 [10 TeMe
«MeTasLibI».

BovruucaeHus
110 YpaBHEHHUSAM XUMHUYECKUX peaKLui

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HMHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATHUWHBIN
anmnapar Kypca XuMHH.

Hcnosib30BaTh MPU BbINOJHEHUU YI€OHBIX 33ZJlaHUH U B IPOLIECCE UCCIEI0BATENbCKOU
JleATEIbHOCTH HayYHO-TIONYJ/ISIPHYO JIMTEPATYPY XUMUYECKOT0 COZlePXKaHUS, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Paszen 3. MepBoHaYanbHble XMMUYECKME NOHATUA 06 OpraHMyeckmx BelLectsax, 104

Tema 9. MepBoHaYabHbIE
XMMWUYECKME NOHATUA 06
OpraHMYecKmx BeLLecTBax

06mmue npeAcTaBaeHUs] 06 OCOGEHHOCTSAX COCTaBa M
CTPOEHUsT OpraHUYeCcKMX  COeJAMHEHHWH  yrJepoja.
[lepBOoHaYa/ibHble MOHATHUS 06 OpraHUYECKHUX BellecTBaX
KaK O COeJIMHEHUsIX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJ, TJIMIEPHH, YKCycHas KucaoTa). HUx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuyeckux geujecms. IIOHSATHE 0 GUOJIOTMYECKH BAXKHbBIX
BellleCTBax: )KUpax, OesikaX, yrjeBoJax — W HX POJIH B
JKU3HU YesioBeKa. Mamepua/sibHoe eQUHCME0 0p2aHUu4ecKux

O6BACHATD MPHUYUHBI MHOFOO6paBI/IH BelleCTB, WJJINCTPHUPOBATHL B3aUMOCBA3b
HeOpraHn4eCcKux COG,C[I/IHEHI/II‘/‘I yrjiepoJia 1 OpraHU4eCKUX BellecCcTB 1o PyKOBOACTBOM
y4auTeJid.

O6BACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUS BeleCTB U XUMHUYECKHUX peaKHHfI B 6bITy.

XapaKTepH30BaTb POJIb XUMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}OL[GIZ, OCHOBHbI€E
BelleCTBa U MaTepHaJibl, IPUMeHAeMble B )KU3SHHU COBPEMEHHOT' 0 YeJIOBEKaA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpypoiHbIe HCTOYHUKH YTJIEBOZOPOAOB (YTroJib,
NPUPOJIHBIN ra3, HeQTh), MPOJAYKTHI UX IEPePabOTKHU, UX
POJIb B OBITY U MPOMBIIIJIEHHOCTH.

Pa3pgeu 4. O6061menue matepuana o kypey «Heopranundeckast xumusi»(4 1)

Tema 10. Xumus u okpyxaromas
cpena, 1

HoBble MaTepuaJibl U TexHOJIOTMU. BellecTBa u
MaTepuasbl B TOBCEJHEBHOM XKU3HU YeJI0BeKa. XUMHUS U
3J0poBbe. be3zonacHoe HcnoJib30BaHUe BeleCTB

Y XMMUYECKHUX peaKkui B OBITY.

OCHOBBI 9K0JIOTMYECKOU IPaMOTHOCTU. XUMUYECKOE
3arpsisHeHUe OKpy»Kalolel cpejb! (pejeabHO
JlonycTuMasi KoHLueHTpanus Bemects — [1/]K).

PoJib XUMUM B pellieHUH 3K0JI0TUYeCKHX TPO6JIeM

060611eH1Ee MaTepUaa o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHe U CUCTEMATU3ALHS 10 KYypCy
«Heopranuyeckast XAMHsI»

XapakTepu30BaTh POJIb XUMHUHU B PAa3JUIHBIX chepax AesTeTbHOCTH JII0/el, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieEMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.

. OG'bACHATD yCJI0BUS 6€30IIaCHOT0 UCNIO0/Ib30BaHHUs BEI[ECTB M XUMUYECKHX PeaKLUH B GbITY

AHanM3MpoBaTh U KPUTUUECKH OLIeHUBATh UHPOPMALIMIO O BJIHSHUHU IPOMBIIJIEHHOCTH,
CeJIbCKOT0 X035MCTBa, TPAHCIOPTA U JIP. HA COCTOSTHUE OKPY’Kalolel cpe/ibl.

YMeTb 0Ka3bpIBaTh NEePBYI0 NOMOILb IPU XUMHUYECKHUX 0XKOI'aX U OTPABJIEHUSAX.

[IpyHUMaTh yyacTHe B 06CYXAeHUH P06IeM XUMHUYECKOH U 3KOJIOTHYeCKOM HallpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO NTO3UIIMIO [10 IPOG/ieMe U NpeJjlaraTb BO3MOXHBIE IyTH eé
peleHuUsIC ONOPOH Ha MHGOPMAIMIO U3 Y4e6GHUKA U CIIPaBOYHbIe MaTepHaJIbl, pecypchl
HuTepHeTa

[Ipu paspaboTke pabouei

nporpaMMmbl B TE€MAaTH4Y€CKOM IIJIAaHUPOBAHHWH [JOJIXKHBI OBbITh y4TeHbl BO3MOXHOCTH HCIIOJIb30OBAHUA 3JIEKTPOHHBIX (I.U/I(l)pOBbIX)

00pa3oBaTeJbHBIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOAUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3J1eKTPOHHble YYeOHHUKW W 3a/lauHUKH, 3JeKTPOHHBIE
6U6JIMOTEKY, BUPTYaJbHbIe 1a60paTOPHUU, UTPOBbIE IPOrPaMMBbl, KOJIJIEKIIMH LUPPOBBIX 06pPa30BaTEIbHbBIX PECYPCOB), UCNOJIb3YEMbIMU JJ/Is1 00Y4YeHUsI U BOCIIUTAHUS
Pa3JIMYHBIX TPYII M0J1b30BaTeJIeH, IpeiCTaBJIeHHbIMU B 3JIEKTPOHHOM (LIMGPOBOM) BU/Ie U PeAU3YIOIHUMHU AUJAKTHUYeCKHEe BO3MOXKHOCTH VKT, co ieprkaHure KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.
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