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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnass pabGovass mporpaMma MO XUMHUU JUISI  OOydYaloOImUXCAd C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl COCTaBieHa B COOTBEeTCTBUM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHbIM  CTAHJAPTOM  OCHOBHOTO  obmiero  oOpazoBanus  (IIpuxas
Mumnrnpocsemienus: Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MuHucTepcTBOM
toctuinu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (manee — GI'OC
00O0), IlpumepHoili amanTUPOBAHHON OCHOBHOW OOpa30BaTEIBLHOM MPOrpaMMOi
OCHOBHOI'O 00IIETr0 00pa3oBaHusl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3)
(omobpennoit pemeanem ®YMO mo obmemy obpazoBaHuto (mpoTtokon ot 18 mapra
2022 1. Ne 1/22)) (manee — ITAOOIT OOO OB3), IlpumepHoit pabodyeil MPOrpaMMbI
y4eOHOTO TpeameTa
«Xumus» (6a30BbIi ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYaIOIIUXCS
Opy TOJIYYEHUH OCHOBHOTO 0OIEero oOpa3oBaHUs, C Y4E€TOM pacHpeleieHHBIX IO
KjlaccaM  TpoBepsieMbIX  TpeOoBaHUU K  pe3yjbTaTaM  OCBOCHHUSI  OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOINEro o0OO0pa3oBaHUsS W JJIEMEHTOB
COJIeprKaHus, MPECTABICHHBIX B Y HUBEpCAIbHOM KoiupukaTope mo xumuu, Konnenuu
npenojaBanusi ydeOHoro npeamera «XuMus», B 00pa3zoBaTeIbHbIX opraHu3anusx PO,
pean3yIoNMX OCHOBHBIE 00111€00pa30BaTEIbHbIEC TPOTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOublii  mpeamer  «XHMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpEeaMETh». B cucTteMe ecTecTBeHHOHAay4HOro OOpa3oBaHUs
XUMUS KaK Y4eOHBI peIMET 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB MPUPOJIBL,
dbopMuUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBl XUMHUUYECKUX 3HAHUH,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KM3HHM, HABBIKOB 30OPOBOTO M 0OE€30MaCHOr0 MJis
YeJioBeKa M OKpYXKalollel ero cpeasl oOpaza KU3HMU, a TakKe B BOCHUTAHUH
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUss XUMHM CBSI3aHA C OBJIAJCHUEM XHMHUYECKHAM SI3BIKOM,
coOntofieHueM TmpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJHEHUHM XMMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOT'OYMCIIEHHBIX CBSI3€M XMMHUU C IPYTMMH IIpEIMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW M OPraHUYECKON XUMUHU.
['maBHOM Maeel mporpamMMBl SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKIIOYAIOLIME HM3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUI U MYTEN YIIPABICHUS UMHU
B LIEJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY U3y4YE€HUsI HEOPTaHUYECKONM XUMUU COCTABIIIET aTOMHO-

MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu
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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 Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

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

N3ydyeHne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4YaOIIMXCS HAY4YHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHHUE), 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.

W3yyeHue XuMuUH CHOCOOCTBYEeT pa3BuUTHIO y oOywaromuxcs ¢ OB3
MIPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (PYHKIIMOHAJIbHOM  TIpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaromuxcst ¢ OB3 3akimiouaercs B YCBOCHMH OCHOBBI XMMHYECKUX 3HaHHM,
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 YYEeTOM
0co0BIX 00pa3zoBaTenbHbIX MOTpeOHOCTEN oOyuaromuxcsa ¢ OB3. OBnagenue yueOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
OB3. D10 cBsi3aHO ¢ OCOOCHHOCTSIMU MBICTUTEIBLHON AEATEILHOCTH, IEPUOANUYECCKUMHU
KOJIeOaHUSIMU BHUMAaHUS, MaJIbIM 00bEMOM MAMSITH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

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

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NeATEeNbHOCTH. BO3MOKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CIIO)KHOCTBIO aHaiu3a TekcTa olydaromumucs ¢ OB3. Opranudeckoe €IMHCTBO
NPAKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuxcsi Ha YpOKax 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.



IIeJIl/I U 3aJaI1 U3YyUYCHUS yqeﬁﬂoro npeamerTa «XHMMHUSD»

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueii mporpaMMe OCHOBHOrOo o0mero oOpasoBanus. OHu
aKTyaJlu3UpPOBaHbBl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
00pa30oBaHMsl, HANPABICHHOCTH OOYYEHHUs HAa pa3BUTUE W CaMOPA3BUTHE JIMYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTypsl. OOydeHHE yYMEHHMIO YYUTHCA U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxes ¢ OB3, Tak ke, Kak M JJi1 HOPMATHUBHO Pa3BUBAOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

" (opMHpOBAaHME  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTHU, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

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

" o0ecreueHue yCclIoBUH, CIIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUaIOIIMMUCS OIBbITA
pa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIETEHLUH), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE JJIs Pa3IUUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHue yMEHUIN 0OBICHATH U OLICHUBATh SIBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

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

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

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JI€ATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XUMHUHU
obOyuaroruxcsi ¢ OB3 Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHus:

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

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



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (hopMupoBaHNE YMEHUIl yCTaHABIMBATh CBSA3U MEXAY PEajbHO HAOIIOJaeMbIMU
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;

" MPUOOPETEHUE OIBITa MCIOIb30BAHUS PAa3IMUHBIX METOJO0B M3yUCHUS BEILECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSIMU MPHU MPOBEACHUN HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* (QopmupoBaHuE TPENCTABICHUA O 3HAYCHHUH XUMHYECKOM HAyKH W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

OcoGeHHocTH 0TOOpa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyuenue y4yeOHOMY 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 0KEH 10 COAEPIKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMHU 00pa30BaTEIbHBIMU OTPEOHOCTAME. ClieryeT 00JIerynTh
OBJIaJiecHue MarepuaioMm oOydaommmucs ¢ OB3 mocpeactBom ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHWe A MOJHOIIEHHOTO YCBOEHHMSI y4€OHOro Marepuana UMEET
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,
MEXIIPEAMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHUIO, 00Jiee TPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U MPAKTUYCCKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4JaroImxcsi yMEHU aHAIN3UpOBaTh, CPABHUBATh, 0000IATh H3yYaeMblii MaTepUal,
IJIAHUPOBATHh TPEACTOSAIIYI0 pPadoTy, OCYIIECTBIATh CaMOKOHTPOJbh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TPABWIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ OB3.

B cBs3u ¢ 0COOEHHOCTSMM TOBEIEHUSIM JAesATeIbHOCTH oOydaronuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIh
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI AeATeJIbHOCTH 00ydawmuxcsa ¢ OB3, o0ycii0BjIeHHbIE 0COOBIMU
o0pa3oBaTeIbHBIMH NOTPEOHOCTSAIMH U 00ecIeYuBaIONIUE OCMbICJIEHHOE OCBOCHHUE
coJiep:KaHuM 00pa30BaHUsA MO MPeAMeTY « XUMU»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWJIWTh BHUJBl JAEATEIBHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 NPEAMETY: YCUICHUE MPEIMETHO-TIPAKTUYECKON NEATEIBHOCTH C aKTUBU3ALMEN
CEHCOPHBIX CHCTEM; YEPENOBAHUE BUJIOB ACATEIBHOCTH, 33JCHCTBYIOIIUX PA3IMYHBIE
CEHCOPHBIE CHCTEMBI; OCBOCHUE MaTepHajla C ONOPOM Ha AJITOPUTM; «IIOIIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YalbHOM OMOpPHI (TUIAHBI,
o0pasibl, CXeMbI, 11a0JIOHBI, ONOPHBIE TAOMUIBI). [l pa3BUTHS y 00yUarOUIXCs ©
OB3 ymeHuss nenatb BBIBOABI, (GbopMHUpOBaHUS TPAMOTHOTO  PEYEBOTO
BBICKA3bIBAaHUSHEOOXOAMMO HCIIOB30BaTh OMOPHKIE ciioBa U Kiuiie. Ocoboe
BHUMAaHHE CJIEAYETYNEIUTh 00YUEHUIO CTPYKTYPHUPOBAHUIO MaTepUaia: COCTaBIICHUE
PUCYHOUYHBIX UBEPOAIBbHBIX CXEM, COCTaBJICHUE TaOJIUL, COCTAaBJICHUE
Kjaccuukanuu coO03HaYE€HHBIMU OCHOBAHUSIMU JIJIs KJIacCU(UKAIIUK U
HaIlOJIHEHHE X puMepamu U Ap.IIpuMepHas TeMatnyeckas 1 TEPMUHOJIOTHYECKast
nekcuka coorBeTcTByeT OOII

000.

s obyuaromuxcst ¢ OB3 cyniecTBEeHHbIMU  SIBJSIFOTCSL TIPUEMBI  pabOTHI ¢
JEKCHUYECKUM MaTepuaioM 1o mnpeamery. [IpoBoauTtcs crnenuainbHas padoTa 1o
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCSA Ha MOJMCEHCOPHOW OCHOBE, 00sA3aTebHA BU3yallbHAS
MOJJIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyaln3alun
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMusD» B y4eOHOM ILIaHe

B cootrBerctBuM ¢ ®DenepanbHbIM TOCYAapCTBEHHBIM 0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa30oBaHUs YYEOHBIN MpeaMeT «XUMHS» BXOJUT B
npeaMeTHYI0 001acTh «ECTeCTBEHHOHAYUHbBIC MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YYECHUS.

Y4eOHbIM MIaHOM Ha e€ u3y4yeHue oTBeleHO 136 y4eOHbIX 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
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 y4eOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpOBaHHOM OCHOBHOM
o0pa3zoBaTeIbHOM MPOTpaMMe OCHOBHOTO 0011IeT0 00pa3zoBanus odyyarommuxcs ¢ OB3.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHUS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OuU3nUecKue
CBOMCTBA BEILECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmecu. CrocoOb! paszneneHust cMeceid. [IpaBuia 6e30macHOro 00paIeHus ¢
BEIIECTBAMH M JIa0OpaTOPHBIM OOOpynoBaHUEM. [lowamue o memooax NO3HAHUA 8
XuMuu.

ATOMBI U MOJIEKYJbl. XUMUYECKHE AJIEMEHTHl. 3HAKU (CUMBOJIbI) XUMHYECKUX
snemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocThie U cloKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

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

dusnyueckne W XMMHUYECKHE SIBIICHUS. XuMUYeckas peakuus. [lpusHaku
XUMUYECKUX PEAKIUU. YpaBHEHUS XUMUYECKUX peaklMid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3lIoKECHHUS,
3aMeIeHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopartopuu U npuémMamMu OoOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHUEM;
M3yuyeHHE W omnucaHue (U3NYECKUX CBONCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IIaBJIeHUe BOCKa, TasTHUE 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 MPOTEKAHHUS XUMUYECKHX PEaKIuil (pa3iioKEeHHE caxapa, B3auMOAECHCTBHE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMecedd (C TIOMOINBIO MarHuTta, QUIBTPOBAHME, BbIAPUBAHUE, TUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacCChl;
CO3/IaHUE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX).

BaxHelllnne npeacTaBUTEIM HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sineMeHT W mpoctoe
BelecTBO. HaxoxaeHne Kuciopoia B Mpupoje, Gu3ndeckrue U XuMUIECKUE CBOWCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwviuiienHocmu. llpumenenue kucimopopga. [lonstue 006 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

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

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENLHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bopopon — anemenT u npocroe BemiectBo. HaxoxkneHue Bogopoaa B HNPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHATHE O KUCIIOTaX U COJISIX.

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

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

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHudd. OKCUIbl: cocTaB, Kiaccuukaus (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA 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 KUCIIOT), cnocobbl nojyuenus. P akTMBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJIel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

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

['eHeTnueckass CBS3b MEXKAY KiIacCaMH HEOPraHWYECKUX  COCIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHUI HKCTIEPUMEHT: KAUYECTBEHHOE OTPE/ICTICHNUE COJIEPKAHUS KUCIIOPOIa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TopeHus (rmoxapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOMCTB BOJIOpojia (TOopeHue); HaOMoAeHHE 00pa3IoB BEIICCTB KOJIUYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
MIPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU JI0JIEN PACTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEIEICHUE pPACTBOPOB KHUCIOT M WIEJIOYEd C TMOMOIIbIO
UHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB;
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HaOJIOJJCHUE W3MEHEHHUsS OKPACKHM WHIUMKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAaJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumn4yeckux iemMeHToB /. . MenneneeBa. CtpoeHue aToMOB. XUMHYECKasA

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie TONBITKN KJIacCH(PUKAIINA XUMHYECKUX AJIeMEeHTOB. [loHsITHE O Tpymax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHBI, THEPTHBIC
ras3bl). Dnemenmol, Komopwle 00pa3yiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepuomnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMsbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3snyecKkuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHUOA U TPYIIIIbI AIEMEHTA.

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

3axonomepHoCmMU U3MEHEHUs CBOUCME INEMEHMO8 MAlblX NePUuod08 U 21AGHbIX
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-BOCCTAHOBUTEIIbHBIE peakiuu. [Ipomecchl
OKHUCJIEHUS] U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKMI SKCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METaUIOB U
HEMETAJUIOB; B3aMMOJEICTBUE TUJIPOKCUIA LIMHKA C PACTBOPaMH KHUCJIOT U ILEJOYeH;
MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzammsi MeXNpeaIMETHBIX CBSI3€M MpU W3YYECHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Y€pPe3 UCTIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHSTUH, SIBISIOIIMXCS CHUCTEMHBIMHU IS OTIECJIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

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

®dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsil, BEIIECTBO, TeEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, a3, (M3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHeThl, 3BE3/1b1, CoMHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
HCKOTIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIUsA

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
J. U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBUM C IOJIOKEHHUEM JJIEMEHTOB B [lepronueckon cCUCTEME U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKUX
PELETOK, 3a8UCUMOCMb CBOUCME Geujecmea om muna KpUCmaiiudeckou peuémku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHUYECKUX COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

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.

llousamue o crxopocmu xumuueckou peaxkyuu. I[lonamue o6 obpamumvix u
HeobpamumMvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2EHHbIX U 2eMepPOeHHbIX
peakyusx. [lonamue o xumuueckom pagnogecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, erudlOWUe HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJN0HCEHUe XUMUUECKO20
pasHoeecus.

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

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOAUTHI U HEIIEKTPOIUThl. KaTMOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C pA3IUYHBIMU BUOAMU XuMudeckol ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHbIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBIL:
XJopua-, Opomun-, uomua-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMUHUSA, Kene3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX.

XHAMHYECKUI 3KCIIEPUMEHT: 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 BUJCOMATEPHANIOB); TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHME BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakuu  PasIoKCHHs,
COCIMHEHHUS); PACcTiO3HABAaHWE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KAaYeCTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HeMmeTa/uibl 4 MX COeTMHEHUSA

O6miass  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, noiyyeHue, TpUMEHEHHE. Jlelicmeue xaopa u
X710p08000Opo0a Ha Opeanusm yenogeka. BakHellne XJOpUIbI U UX HAXOXKJICHHUE B
IpUPOJIE.

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

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnorponHble MoOIM(HKAIKMK KHCIOpOAAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpBI
(B3auMoOJEHCTBUE C Hememaniamu — BOJAOPOJOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KuciioTa: Gu3ndecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cynbdar-uoH. CepHUCTas KucioTa. Xumuyeckue peaxkyui,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHenui B ipupoze. [Ipumenenue cepbl U €€ COEqUHEHUH B
ObITYy W B MPOMBIIJICHHOCTH. Xumuueckoe 3acpsA3HeHue OoKpyjcaroueli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3ad2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npPedomepauetusl.

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

A30T, pacmnpocTpaHeHHe B TIpupoje, (Pu3nueckue U XHUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHE C MeETaJJIJaMd M HEMETaUlaMd - KHUCIOPOAOM U BOJOPOIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(okucCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Conu
aMMOHWUS: COCTaB, (M3MUECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO miesioyaMM), npuMeHeHue. KauecTBeHHas peakuusi Ha HOHbl aMMOHMS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOHCTBa (00mme u crenuduieckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTucras Kuciota. Mcnonb3oBaHue HUTPATOB U
coJiell aMMOHHMSI B Kaue€CTBE MHHEPAIbHBIX yI0OpeHU. Xumuueckoe 3azpsaznenue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun ¢docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, nonyyenue. Ilonamue o MuHepanrbHvix
yoooperusx: nHumpamsl u Gocghamol. Ilowsmue o KomniekcHvix yooopernusx. OO0mmas
XapakTepucThka 31eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB YTJIepoJia U
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja 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 ¢ TPUMEHEHHEe, JEHCTBME Ha OpraHW3M YeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
KIumama, napHuxoewvlii 3¢ghexm. YTONbHAsE KUCIOTa W €€ COJU, UX (PU3NUECKUEe U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO351CTBE.

OO6mue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpuMepe MeTaHa, dSTUJICHA, ITaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugpuxayua opeanuveckux éewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWMCTBAa (Ha TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KpemHus 8 npupooe. OQbwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, 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.

XUMHYECKUN HKCIICPUMEHT: H3y4yeHHE OO0pas3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPaKAIIHUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C O00pa3laMud  XJOpUI0B  (TaJOTCHHUJIOB);
O3HAaKOMJIEHHE C oOpasllaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOJIOJEHHE TMpoliecca OOyIJIMBaHUS caxapa Ioj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHMCIIOThI, M3yUYEHUE XUMUYECKUX CBOMCTB pa30aBiIeHHOU
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUeCTBEHHOM Peakiluy Ha Cyib(aT-uoH U HAOII0ICHNE
npu3HaKa e€ MpOoTeKaHus; 03HaKOMJICHUE ¢ (PU3NUECKUMU CBOMCTBaMU a3oTa, ¢ocdopa
U UX COEIMHEHUH (BO3MOKHO MCIIOIb30BaHME 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-MOH U M3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHUAIIOB); U3yUYEHUE MOJEIEH KPUCTAIIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHUBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO ra3a M U3y4Y€HUE €ro CBOMCTB; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM IPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele HeMeTauIbl U UX COCIUHEHUS.

MeTasuibl 1 X COETUHEHUS

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

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepuognyueckod cCHCTEME XHUMHUYECKHUX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
Y XMMHUUYECKHE CBOMCTBA (Ha nmpuMepe HaTpust U Kayusi). OKCUJIBI U TUJIPOKCUJIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eroyHO3EeMENBHBIE METAILTBI MATHUHM U KaJIbIUI: ITOJI0OKEHKE B [lepnoanueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoje. PU3nuecKkue U XMUMUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUS Kajbliusd (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AJOMUHHI: TI00)KeHHEe B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B llepmoguueckoil cucreMe XUMHUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMa; HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA jKeye3a (B3auMOJCHCTBUE C METaIaMu, KUCJIOTAMU U COJISIMU).
Oxcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMu METaJlJIOB M CIJIABOB, X
(bU3UYECKUMU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIa KaJIbIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIECOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMil Ha HOHbI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUS IIJIJAMEHM HOHAMM HATpUS, Kalus U KaJbluUs
(BO3MOXKHO HCIIOJIb30BAaHHUE BHUEOMATEPHAJIOB); MCClIe0BaHHEe aM(OTEPHBIX CBONCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOl
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonachnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuu 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX —0HCO2AX
u ompasnenusx. OCHOBbI IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

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

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

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHW XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU JJII OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HayJHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS,
aHaMM3, CHUHTE3, KiIacCu(UKaIus, TEPUOIUIHOCTh, HAOIIOJCHUE, 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, (OTOIIEMEHT, 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 IPAKTHYECKUX PA0OT:

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

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEAKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBiieHue pacTBOPOB C OINPEAEIECHHON MAaCCOBOW J10JIEl paCTBOPEHHOTO
BELIECTBA.

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

8. Peakunu nonnoro oomeHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i i3y4eHHue €ro CBOMCTB.

12. Pemenne sxkcnepuMeHTTBHBIX 3a1a4 1o Teme «Hemetamner IV — VII rpynm u
UX COCIUHEHUN.

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

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuaromumucss ¢ OB3 Bmecte ¢ yuurenem u mojx ero pykoBoiacTBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOILNE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeeHus pabotel. [Ipyu HE0OX0IMMOCTH JaeTCsl BU3YyalbHBINA aJTOPUTM BBITOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3aluu TPOBEPKU, ydyeTa M KOHTPOJIL 3HAHUW OOYYaroIIMXCS IO
OpeaMeTy MPeayCMOTPEHbI KOHTPOJIbHBIE pabOThl, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyueHusi oOyuwarommxcsi ¢ OB3 sBisgercs MeToA NOIMBApPUATUBHOIO 3KCIIPECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYNATEIBHBIMH YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUMH,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

s oOyuaromuxcs ¢ OB3 Bo3MOXHO u3MeHeHue (HOpMYJTUMPOBKU 3aJaHUil Ha
«TIOIIArOBYIO», aJanTalys IPEeaIaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: HCIOJb30BaHUE YCTHBIX W MHUCBMEHHBIX WHCTPYKIIHH,
YOPOLIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLIMM, pPEIIeHHE C OMOpOil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DPOPMALIHH.

KouTpoJuabHbie padoThl 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

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

Koumponvnaa paboma Ne 2. Tlepuonudeckasi cucteMa XUMUYECKHX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. Xumuieckast CBsI3b.

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

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

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

B nenom pesynbraTel ocBoeHMs oOywatonumucs ¢ OB3 yueGHOro npeamera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBAIMS K 00YUYEHUIO U LIeJICHAIIPABICHHOMN MMO3HABATEILHON AEATEIbHOCTH;

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 €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 MOBEICHUS C TOUKH 3PEHUS OMACHOCTU MM 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 (YyHOTPeOICHUS
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 ASUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTYaIlnH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

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

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

BBIABJIATh AeUIMTHI HWHPOpMAIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiuIly B TEKCT U
mp.);

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

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3Ei
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIEAArora WJIA CaMOCTOSATEIHHO (OPMYIHPOBATH OO0OOIIECHUS
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIMIO WU JaHHBIE W3 HCTOYHHUKOB 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 JIPYT 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
penieHrue MU pa3pemarb KOH(IMKTHI HAa OCHOBE COTJIAaCOBaHUSI TMO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

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

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;

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

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU 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 cocraBe nmpeamMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 005S3aTEIBHOIO COAEpKaHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«XuMus», BUABI JEATEIBHOCTHA MO MOJYYEHHI0 HOBOIO 3HAHUWSA, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsAX:

® 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;

® BJAJICHHE OCHOBAMH MOHITHIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU 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 ONPEIEICHUS;

® IIPE/CTABICHHE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

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

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU

XMUMHUYECKON MH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM OObEeM, OKCHJ, KHUCIIOTa, OCHOBAHHWE, COJb (CpEemHsis),
XUMUYECKash peaklus, peakUUd COCIUHEHUs, PpEaKIUH PAa3JI0KEHUs, PpPEaKIUU
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, XMMHUYECKOE PAaBHOBECHE, OOpaTUMBbIe U
HeoOpaTUMbIE pEaKIMU, CKOPOCTh XUMHUYECKON pEaKluHu, KaTajau3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

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

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOpUs BIEKTPOJIUTUUYECKON
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 atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOAAX U INIaBHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJIoKeHus:  sjemeHta B llepuogumyeckodt  cucreMe € YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, OOIIee YHCIO DJIEKTPOHOB), PpAacHpeleIeHUEM  DJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSM aTOMOB IMEPBBIX TPEX IMEPUOJOB, KA W KaJbIIHS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C ONOpPOd Ha OmpeneieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOIHIIBL;

® YMEHHE KIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKIIMHU C ONOPOH Ha CXEMbI; ONPENEATh BAJIGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHME XapaKTepU30BaTh C OMNOPOM Ha CcXeMy (PU3HYECKHE U XHUMHUYECKHUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmas, KpeMHH,
a3oT, hochop, cepa, XJI0p, HATPUL, KAJIUA, MATHUM, KAJIBLIUIA, JIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pacTBOPOB (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), cepuucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOTO aHAJIM3a I0J PYKOBOJCTBOM IEAArora, 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 COCTaBJISATH MO O00pa3lly, CXeMe, alIroOpuTMy Y4eOHbIX EeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB / IPYIII HEOPraHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTAa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEUIECTBa B PacTBOPE, KOJIMUYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta3oB ¢
omopoit Ha o6mwme ¢GOopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YypaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOpPOM Ha oOpaszel, aJroOpuTM YUeOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMHM METOJIaMH HAYyYHOTO MO3HaHMs (HabJt0ieHne, U3MEpPEHHE,

HKCIIEPUMEHT, MOJICJIUPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMUYECKUX SIBICHUIM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

Y TIPEJIOKHUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJM4ME MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOUTUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WJIM COCTaBJICHUEM TaOJIUIIbI:

U3YUYCHHUE U ONMCaHne (PU3UIECKUX CBOWCTB BEICCTB;

O3HAKOMJICHUE C PU3NYECKUMH i XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHI;

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 WMHJMKATOPOB (JlakMyca, MeTUliopaHxa u (eHondranenna) 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 AIFOMUHUS U IIMHKA;

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

peIICHNEe  JKCIMEePUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIMTHYCCKAs
JTUCCOIIAALIHSY;

pelieHre SKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «BakHelimue HeMeTaulbl 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-, KapOOHAT-, CHIMKAT-AaHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJFOMUHUS, 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 BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbSI U OKpPYXAloLEeld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUS M TNPEIOTBpAIICHHS WX BPEAHOTO BO3JICHCTBHS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJICHUE OCHOBAMHU XHMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHUE
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl MepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha NPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUAJIOB;

® YMEHHUE YCTaHABIMBATHb CBSA3M MEX]Y PEAIbHO HAOJIOIaeMbIMU XHUMHYECKUMHU
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOT00Opa3usl BELECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO NIEAArO0ra;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHbIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(MOPMALMIO O BEIIECTBAX, MX NPEBPAICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XuMHD», pacnpeesieHHbIe 110 rogaM 00y4eHust

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

8 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUHA: aToMm, MOJIeKya,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JI0JIs1 XMMHUYECKOI0 AJIeMEHTa
B COCIMHCHWUH, MOJISIPHBIM  00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJb,
271eKMPOOMPUYATNENLHOCTI?, CTETICHb  OKHUCJICHMS,  XUMHMYECKass  peakius,
KJIacCU(UKAIIAS PEaKIMil: peakIuyd COCIMHCHHUS, PEaKIUHU Pa3I0KCHHUsS, peaKIuu
3aMeIlIeHNs, PeakIuiu 00OMEeHa, PK30- U SHJIOTCPMHUUCCKUES PEAKIIUH; MeNnI080U d¢hhexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBS3b, MOHHAsI CBSI3b, MOH,

2 3).'(601: " fajie€ KypCuBOM 0003HaYarOTCA IUIAaHUPYEMBIC NPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOT'YT OBITH NOTCHIUAJIbHO
JAOCTUTHYTbBIL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BELIECTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

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

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

OTIPEAETATH BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX; CTETICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX C OMOPOM Ha ONpEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPHUHAJICKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
COEIMHEHUN 10 ¢opMysaM; BHUJA XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) 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 HUCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUHU PACUETHBIX 3a/lay C OMOPOM HA AITOPUTM YYEOHBIX NEWCTBHI M3y4YEHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnuecknuii 3akon [[.11. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTHOCUTh 00O3HaYeHUs, KOTOpble UMeroTcsd B Tabnuue «llepumonnueckas cucrema
xumudeckux smeMeHtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
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(PPEeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

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

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
MPEABAPUTEILHOIO 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

pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX IOHSATHI: XUMHUYECKHUN DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIECHHUS, XUMHUYECKAs PEaKius,
XUMUYECKasi CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOIUTHI, SIEKTPOIUTAYECKAs IUCCOLMAIUSA, PEAKIIMU HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX IMOHATHH (cM. m. 1) u
NPUMEHSTH 3TH HOHITHUS [IPU ONMUCAHUH BEUIECTB U UX MPEBPALLCHUN;

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

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEHKHOCTh BEIIECTB K ONPEIeTIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, WMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW (opmysie; xapakTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €70 TOHUMAHUE: ONUCLIBAMb U XaApaKmepu3oéams TabIUIHy0 Gopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpynma)y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij siipa, 00IIIee YUCIIO JIEKTPOHOB M PACIPEICICHUE UX IO AJICKTPOHHBIM CJIOSIM);
00bsACHAMb O0ITUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
WX COCJIMHEHUN B IIpe/iesiaX MaJIbIX TIEPUOIO0B U TJIABHBIX MOJTPYIIN C YYETOM CTPOSHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHMYECKHUE BEIleCTBa;
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XUMUYECKHE peakiuu (10 YKCIy M COCTAaBY YYAacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerI0BoMYy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CHCHU(PUIECKUE XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB, MOJTBEpXkAasi OMHUCAHUE MPUMEPAMH MOJEKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OOPOI Ha CXEMBI;

COCTaBJISITh YPABHEHMS AJIEKTPOIUTHUECKON AMCCOLMALMM KUCIIOT, IIeJoueh U
COJICH; TOJIHBIE U COKpAIIEHHBIE YPaBHEHUsI pPEaKIMii MOHHOTO OOMEHA; ypaBHEHUs
peaKiMii, TOITBEPKAAIONINX CYIIECTBOBAHUE TEHETUUECKOU CBS3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxiuit
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XHWMHUYECKUX TMPEBPAIICHUN TIOCIEe MpeABAPUTEIHHOTO
00CYXJIEHUSI C Te1arorom;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U J1ab0opaTOpHBIM
o0Opy/IOBaHUEM, a TaK)Ke TMpaBuiIaM OOpaIIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHMSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO TOTYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

IPOBOANUTH PEAKIUH, TOATBEPKAAIOIINE KAauyeCTBEHHBIA COCTAaB pPa3IMYHBIX
BEIIECTB: pACMO3HAaBaTh OMBITHBIM MyTEM XJIOpHI- OpoMHI-, MOAWI-, KapOOHAaT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3yUEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TIPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAYUHbIE
METO/bI T03HAHUSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOW TEMBI yUEOHOIO IIpeaMeTa « XUMUS
[TpumepHOI ananTUpPOBaHHON OCHOBHOM 00pa30BaTeNbHON MpOorpaMMbl OCHOBHOIO 00111ero o0pa3oBanus odyyarommuxcsa ¢ OB3,
B II€JIOM COBMAJAIOT C COOTBETCTBYIOMIMM pazzaenom [IpumepHoii paboueit mporpaMmbsl yd4eOHOTO MpeaMeTa « XUMHUs» OCHOBHOM
00pazoBaTeIbHOM NPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHMUsI.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMsI

8 KJIACC

(2 u B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMS)

MpumepHble Tembl, OCHOBHOE coaepKaHue OCHOBHbI€e BMAbI A,eATE/IbHOCTU
pacKpbiBaloLwWwmMe gaHHbIM pasaen obyuarowmxca

nporpammel,
W KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4EHUE

Pa3znen 1.IlepBonavanbubie xumudeckue nousitus (20 q)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YyeJI0OBEKa

(54

[IpegMeT xuMUU. Posib Xumuu 8 H#U3HU 4Yes08eka. Xumusi 8
cucmeme Hayk. Memoduvl NnO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMe BelecTB. YucThle BelecTBa U cMecu. Cocoobl
paszeneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[Ipu3HakKu U yCI0BUSA NIPOTEKAHUA XMMUYECKUX peaKLUi.
3HAKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMOHCTpanumn

1. JlaopaTopHoe 060pyZ0OBaHue.

2. Pazsin4yHble BUABI XUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cnoco6rl pa3ziesieHust cMmeceit (unbTpoBaHuUe, BoIIapUBaHUE,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble U NpaKTU4YeCKUe PaGboThl

Jla6opamopHbie onbimbl:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

PaspeneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyf0BaHUE U TPUEeMBbI PaBOTHI C HUM.
[IpaBusia 6e3omacHoOM paboThl B XUMHYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX IOHATHH C IOMOLIbIO NEAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBAa U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT NOJ,
KOHTpOJIEM [IeAarora.

[l1aHMpOBATh U MPOBOAUTD XMMHUYECKHH IKCIIEPUMEHT 10 U3Y4YeHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLeCTB, CIOCOG0B pas/ie/lieHUsl cMecel
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHleM IJlaHa paboThl.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JINTePaTypy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa no/,
PYKOBO/ACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemecTBa
U XMMUYECKUe peaKIuu
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckasi popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3JIeMeHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHas
Macca. MaccoBasi 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyecKkre U XMMUYeCKHe ABJIeHU. XMMUYecKas peaKiusl.
[Ipu3Haku U ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIHi.
XUMHUYecKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHMS, PA3/IOXKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

M. B. JlomoHOC08 — y4éHblil-IHYUKA0Neducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHuyeckue siBeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeiicTue xesesa ¢
cepoii, B3auMoeicTBUe XKeJse3a ¢ pacTBopoM cosn Megu(11)).
OnbIT, MJIIOCTPUPYIOLIMHN 3aKOH COXpPaHEHHUS MacChl.

NabopatopHble 1 NpakTUYeckue paboTbi

JlabopamopHble onbimol:

[Ipumeps! pusnveckux siBjaeHU (M1aBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX ABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aHMO/I€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnueckaa pabota Ne3 MNMpusHaKku NpoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHusi

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MaccoBOH A0JIM XUMHUYEeCKOro 3JieMeHTa I10o (bOpMyJIe
CoeHEeHHUH.

[IpMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YMC/Ie
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLU) A1 U3YyYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIHi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/ U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3T NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ 0NOPOii Ha IJIaH U
KJII0Y€eBBbIE CJIOBA.

PazsnyaTh GU3NYECKHEe U XUMUY€ECKHUE IBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTh IPU3HAKU XUMUYECKUX PeaKLMH, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJeHUH C TOUYKU 3peHus
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTABY pearupyrouimux 1
06pa3yoLIMXCs BEIIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJI€HTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/IFOPUTM y4eOHbIX
IEeUCTBUMN.

PaccTaBiATh K03 OUIMEHTHI B ypPaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOi Ha
aJITOPUTM YYeOHBIX JeHCTBUIMA.

Crie0BaTh IpaBUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U 1JaGOPaTOPHBIM
060pyZi0BaHHEM, a TAKXKe ITPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKUX OIBITOB MO/
KOHTpOJIEM Nle/iarora.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4eGHBIX 3alaHUH U B IpoLiecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa o; pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
MHGOpMaIHI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3ge 2. BaxxHellMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHATHe 06 oKcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas Moougukayusi Kuca1o0pooa.

Haxox/ieHHe KUC10poJa B pupoje, GU3nuecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHAX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPHUpO/Je.

Tensnosoil agpdhekm xumuueckoli peakyuu, noHsmue o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agppexkma, paspyuieHue 030H08020 CAOSL.

AemoHcTpauumu

B3aumogerictBre dpocdopa, cepbl U KeJie3a ¢ KUCJI0POI0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0O0MBITOB).
OnpeesieHUe CoJlep>KaHUsl KUCI0PO/ia B BO3/AYXeE.
OHblTbl, JAEMOHCTPpHpPYHOILIHeE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

Na6opatopHbie U NpaKkTUYeckue paboTbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCHAOB.
IIpakmuueckas paboma:

Ne 4. TlonydyeHue KUCI0pOJa, U3YYEHHUE ero CBOMCTB.

BbiyucneHusi

— MOJ'leKyJ'IHpHOﬁ MacCChbI KMCJIOPO/Ja ¥ 030HAa HA OCHOBaHUH

ATOMHOM MacCbl XMMHUY€ECKOI'0 3JIeMeHTa

31

PackpbIBaThb CMbIC/ U3y4YAEMbIX TOHATHH U IPUMEHSATD 3TH OHATHUS IPU
ONMCAHUU CBOMCTB BEILECTB U UX NPeBPaLeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIUIIE.

XapakTepu3oBaTb (OIHUCHIBATDb)C ONOPOI HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pU3NYECKHEe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
€ro MoJiy4eHusi, IpUMEeHEHHWE U 3Ha4eHNe B IPUPO/Ie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06CyKJeHUEM IapaMeTPOB CPaBHEHMUS.

Co6upaTh NpUGOPHI [Jis MOJIYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yXa).

Pacno3HaBaThb ONBITHBIM TyTEM KUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHuUsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OGBACHATD CYIHOCTD 3KOJI0IMUYeCKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHH IPU HCIOJIb30BaHUU
XUMHUYEeCKOH ITOCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06 palleHHs C TOPIOYUMH BelleCTBAaMH B ObITY.

[ly1aHMpPOBATE M OCYIEeCTBIATh Ha IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/bTaTaM 3KCIIepUMeHTa M0J
PYKOBO/ACTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOH paboTe B IpyrIie.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIel0BATeNbCKOH J1eITeIbHOCTH HAayYHO-MOMYJISPHYIO JINTEPATypy
XMMHY€ECKOI'0 COZiep>KaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeJarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoa.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIEHMSA B XUMHUH

(44)

Bopopoa — asneMeHT U npocToe BellecTBo. Haxox/ieHue B
npupo/je, rusuyecKre U XMMUUECKHUe CBOMCTBA (Ha MpUMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCHU/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsAATHE O KUCJIOTAX U COJISX.

[emoHcTpauum

[Tonyyenue, cobupaHye U pacno3HaBaHHe BOAOPO/aA.
['openue Bojopoaa.

B3aunmopeiicTBue Bogopoaa c okcugoM megu(1I).

Na6opatopHble u npaKkTMyeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/elCcTBUE KUCIOT C METAJIIAMH.
IIpakmuueckas paboma:

Ne 5. [TosiydeHMe BOLOPO/A, U3yYeHHEe ero CBOHCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MacCcChl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCCbl XUMHU4YECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 00'béMa, KOJIMYECTBA BELIECTBA I'a3a 110 er0 U3BECTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMM Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUM Ta30B
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHUI.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CIOCOGbI €0 MOJIyYeHHs], TIPUMEHEHUE C ONTOPOH Ha IJIaH, KPAaTKYO 3alKCh,
cxXeMmy.

Co6upaTb npu6Op AJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHU M XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb MpaBuJIaM 6e30MacHOM paboThl B 1a60PaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUA M0/ KOHTPOJIEM Te/iarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTBSATh HA MPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, Jle1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIepUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[I1aHUPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 10 pe3y/IbTaTaM 3KCIepUMEeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSITh 3TH MOHATHS, a TaKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOIIbI0
nezarora.

BBIYHCISATD MOJIIPHYIO Maccy BeIleCTB; KOJIMUeCTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJIbl;

[IpoBOAUTE pacyéThl 10 YPaBHEHHSM XMMHYECKHX PEAKLUH C OTOpOH Ha
o6pasel], aJITOPUTM yueOHbBIX IeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopManio U3 yue6HHKa U CIPaBOYHBIX MAaTEPHUAJIOB, PAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH € IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJsieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemoJdbl U3yveHus cocmasd 800bl.
XUMHUYECKHE CBONCTBA BOAbI

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

CocTaB ocHOBaHUU. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumestb. PacTBopbl. Pacmeopumocms geujecms
8 gode.

HacvlujeHHble u HeHacblueHHble pacmeopbl. MaccoBas A0S
BellleCTBa B PacTBOpe.

Posis pacmeopog e npupode u 8 xcusHu vesoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJIeKTPOJIM3 BOJbl; CAHTE3 BOABL; B3aUMO/eiiCTBHE BOAbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/IEOMaTepHAIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U IeJI04€eH € IOMOLIbIO
WH/IMKaTOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU NIOHATHUA NIPHU
ONMCAaHUU CBOMCTB BellleCTB U UX NPEBPALIEHUH ¢ TOMOIbIO [TeJarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOPUTEJISA B IPUPOAHBIX MPOLECCAX C ONIOPOH Ha IJIaH U CXEMY.

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

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJ], CIOCO6BI OYMCTKHU BOJbI OT IPUMeECe, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe IPeABapUTENbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HﬂaHI/IpOBaTb " OCYyLIEeCTBJIATb HAa NIPAKTHUKEe XUMUYECKHEe IKCIIEPUMEHThI,
NPOBOAUTH HAabJIIOIeHHUS, [ie/1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM Ne/larora, c
HCI0JIb30BAHUEM KJIHILIE.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEeM MOHATHUS «MaccoBas [10J14 BelllecTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCC/lel0BaTEIbCKOM AesiTeIbHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEepaTypy
XUMHUUYECKOT0 CoJlepKaHus, ClIpaBOYHble MaTepHuaJibl, pecypcel UHTepHeTa
MO/, pPyKOBO/CTBOM IeJiarora.

BreicTparBaTh pa3BEépHYThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 y1eOHUKA U CIIPABOYHbIX MATEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH IOCJIe
NpeABapUTENIbHOIO CTPYKTYPHUPOBAHUA MaTepHasia



Tema 7. OCHOBHBbIE KJIaCChl
HeopraHu4ecKux
coeIUHEHUI

(114)

Kinaccudukanus HeopraHU4eCcKUxX CoeJUHEHUH.

Okcuzpl: cocTaB, Kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHoOBaHU: cOCTaB, KJaccudukanys (11eg10494 U
HEPacTBOPUMble OCHOBAaHMS), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATypa, u3nyeckre
Y XMMUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMHU Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
€noco6bl noayyeHusl. P ak THBHOCTH METAJLJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPa, CNOCO6bI NOAYHEHUS,
B3aUMO/IeHCTBHE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1eJI04aMHU U
COJISIMHU.

['eHeTHUeCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEpPHBIX
I'MIPOKCH/IAaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBHE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

OemoHcTpauuu

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/INYHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEpHON KMCIOTHI C OKCUZ,0M
meau(ID).

Peakuyus HelTpain3ayuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

Jla6opamopHbvie onbimbl:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMopelicTBYe HepacTBOPHUMBIX OCHOBAaHUM C KUCJIOTaMHu.
Paznoxenue rugpokcuaa menu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/IbHbIX 33/a4 10 TeMe «OCHOBHbIe
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHMH M0 11abIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTaHNIECKUX COCMHEHUH 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 cXeMBbI «[ eHeTHdecKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COSIUHEHMIN I10J] PYKOBOICTBOM IIearora.
[IporHo3upoBaHKe CBOWCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
M3YYEHHBIX KJIACCOB, TPYIIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COeIMHEHHUII» MO PyKOBOJICTBOM IIE/Iarora.

CocraBieHHEe MOJISKYIISIPHBIX YPaBHEHUH peakIiii, WIUTIOCTPUPYIOIINX XUMHIECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOATBEP)KAAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

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

Berancnenue no ypaBHEHHSIM XHMHUIECKHX PEAKIMH KOJINYECTBa, 00bEMa, Macchl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKUH 10
AITOPUTMY.

[TnarupoBaHne 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
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeH!e BEIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(popMaImio 13 yaeOHUKA U CIIPABOYHBIX MaTePHAJIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paspen 3. [leprnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuH (15 u)
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Tema 8. NMeproanYECKUii 3aKOH U
MNepuopguueckas cuctema
XUMUYECKUX INeMEHTOB

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

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXOHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMHUYecKUx aeMeHTOB /I. . MeHnpesieesa. [lepuo/bl, rpynnsl,
noArpynnel. PU3nyecKuil CMbIC] MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX fiep. H3omonkil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB NT€PBBIX
20 XxMMHYecKHX 371eMeHTOB [leproju4ecKoi CUCTeMBbI

J. U. MeHgeneesa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M aMOMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMEeHMO8 0151 pa3eumusi HayKu U NpaKmuku.
/1. H. MeHdeneee — yuéHvlil, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkomneproaHas u JIMHHONEpHUOUAHAsA GOPMBbI
[lepronyeckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 06pa3I[aMU MeTAJIJIOB U HEMETAJIJIOB.

Na6opaTopHble u npakTuyeckue pabotbl

Jla6opamopHbwlil onbim:

B3anMozielicTBHE I'MAPOKCHAA [IUHKA C PACTBOPAMHU KUCJIOT U
miesi04ent
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PackpbIBaTh CMBICJI TIEPUOJUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cylecTBOBaHUe TepUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjiyCcOB aTOMOB U 3JIEKTPOOTPHULATESbHOCTH) U UX
coelMHEHUH OT I0JIOXKeHUS B IepUOANYECKOH CUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI.

YcTaHaBAIMBATD CBSI3b MeX/y M0JI0KEHUEM 3/IeMeHTA B [IepHOANYECKON CHUCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsjA A4pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOWCTB 3/1IEMEHTOB U UX COeJJUHEeHUH 1o
rpynnam u nepuojam [leproanyeckoil cucTeMbl € IOMOLIbIO NTeAarora.
XapakTepu30BaTb XUMHAY€ECKHE 3/IeMEHThI IIePBbIX TPEX IEePUOJ0B, KaJlus,
KaJIbL¥sl 10 UX NoJioKeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO/Ib30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

BricTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEpPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbII MOHATUHHBIN aNapaT Kypca XUMHUHU T0C/Ie
CTPYKTYPUPOBaHUSA MaTepuasa ¢ UCI0JIb30BaHUEM K/IHULIe.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HANPSKEHU N
MeTaJlJIoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCIeJ0BAaTe/IbCKOM 1esITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XUMMHYEeCKOT0 COZlepaKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa nof,
PYKOBOJICTBOM Ilejarora



Tema 9. XumunuecKkas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

IneKkmpoompuyameibHOCMb ATOMOB XUMHUY€ECKUX 3JIEMEHTOB.
XyuMuueckKasi CBsi3b (MOHHasi, KOBaJIEHTHAsI 0JIspHasi U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKHC/IEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHBIE peakuuu (OBP). [Iponeccs
OKHCJIEHHUS U BOCCTAHOBJIeHHUsA. OKUCIUTENN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTEbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUSA

(2 g4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEeMsI)

PackpbIBaThb CMbIC/I U3yYaEMBIX IOHATHH 0/, pyKOBOACTBOM IIeAarora.

OnpefensiTb BUA XUMUYECKOU CBS3U B COEJUHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefesATh cTelleHb OKUC/IeHUA XMMHUYECKOT0 3/1eMeHTa 110 popMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM AITOPUTMA.

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

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJIrOpUTMy pa3bopa OKHUC/IUTENbHO-BOCCTAHOBUTEIbHOM peaKLHH.

Hcnonb30BaTh NpU BEINOJHEHUH yYeOHbIX 3aZlaHUH TEKCTbI y4yeGHHKa I0cIIe

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH psJl HAllPsHKeHUH
METaJJIOB).

MpumepHbIe TEMDI,
packpbiBatowme AaHHbI pasgen
nporpammeil,

M KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazae 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoandeckuii 3akoH. [leproauveckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. U. MengieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MeHEeHHU CBOMCTB XMMHUUECKHX 3/1eMEHTOB NePBBIX TPEX
NepUO/I0B, KU, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKol CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuurkanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJiHast U TpUBUAIbHAsA). XUMHUYECKUE CBOUCTBA
BellleCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCcKUx
coeIMHEHUH, UX TeHeTUYeCKast CB3b HEOPraHUYeCKUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/Abl XUMHUYECKOU CBSI3U U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMOHCTpanumu

1. Mogeu KpHCcTa/lJIN4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuoiHas 1 JJIMHHONIEpUOiHAsA GOPMbI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MeHngeneeBa

XapaKkTepu30BaTh XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaaus U
KaJIbIIsl [0 UX oJIoXKeHUI0 B [lepuoaudeckoii cucteme /l. U. MeH/iesieeBa ¢
OIOPO¥ HA AJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpPraHUYecKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TaGJIHIy PAaCTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BelleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAAaTh CBOMCTBA IPUMePaMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMHUYECKHUX PEAKIUH C OTIOPOM Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U THUI KPUCTALIMYECKOH PeIéTKU
BEIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
npe/iBapUTeIbHOr0 pasbopa.

BeicTpanBaTh pa3BEépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B Ipoliecce
HCCJIel0BaTebCKOM eATeIbHOCTH Hay4HO-MONYJIIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COZlep>KaHUs, CIPpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
Mo/, PyKOBOACTBOM Ilefarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkuui
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o 4Mcay M cOCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
menso08omy aghekmy, no usmeHeHur0 cmeneHeli OKUCAEHUSA
XUMUYeCcKUX 3/1eMeHMos, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HOOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoii peakyuu. [loHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX XUMu4eckux peakyusx. [lonssmue o XumMu4eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no1ojxceHue XUMU4ecKko20 pasHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PEAKIUU (371eKTPOHHBIN
0aJIaHC OKUCJINTENbHO-BOCCTAHOBUTE/IBHOM peakIun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH PeaKI[MU OT Pa3/IMUHbIX
dakTopoB.

2. Bo3zelicTBHe KaTaaM3aTOpa Ha CKOPOCTb XMMUYECKOH peaKIHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMellleHEe paBHOBECHUS] XUMUYECKOH peaKIHH.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB WU
IIPOAYKTOB I10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHS IIPU
OTHCAaHUU CBOHCTB Bel|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMHYECKHE PeaKI[UHU [0 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaBAMBaATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKIUU OT Pa3TUIHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHBIX YCIO0BUSX MOC/Ie NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6alaHC peaKkLUU.

[Ipou3BOAUTH BBIUUCIEHUS IO XUMHYECKHUM YPaBHEHHUSIM I10 aJITOPUTMY.

BrIcTpanBaTh pa3BEépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
WHPOPMALUIO0 U3 YIeOHHUKA U CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN alapaT Kypca XUMHH 0CJIe
MpeJBApUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHU BLINOJHEHUH Y4e6HbIX 3a/JaHUI U B Ipoliecce

HCCIeI0BaTENbCKOH IEATENbHOCTH HAYYHO-OMYJIAPHYIO JIUTEPATYPY

XHMUY€ECKOTO COJIEPXKaHUsl, CIPAaBOYHbIE MaTepUasIbl, pecypchl UHTepHeTa

InocJjie KOHCYyJIbTallhH C [IearoroM.
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TeMma 2. JsieKTpouTHYECKas
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTUYECKON AUCCOLUALMU. DIEKTPOJUTHI U
He3JIeKTPOIUThL. KaTHUOHBI, aHHOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckoll cesizu. CmeneHs
duccoyuayuu. CUNbHbBIE U CJIA0bIE 3J1EKTPOTUTHL

Peakunu HOHHOTO 0OGMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYecKHe CBOMCTBA KUCJI0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, UO3U/[I-, CYyIbdAT-, KApOOHAT-,
cumKaT-pochaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHWUS,
MarHus, KaJblius, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABIXKEHUE
VIOHOB B 3JIEKTPUYECKOM II0JI€.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OnbITHI IO ONpeie/IEHUIO CPE/bI B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHS, XJIOPH/iA IIUHKA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oThbI

JlabopamopHulii onbim:

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

Y 1EJ104H, KapboHaTa HAaTPUs U COJITHOM KUCJIOTBI, peaKiius
HelTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KUCI0TOM.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcneprMeHTabHBIX 3a/a4 110 TEMe.

Bwruucaenus
— 110 YPAaBHEHUAM XUMHUYECKUX peaKuHﬁ

PacKpbIBaTb CMbICJ U3y4aeMbIX MOHSATHH, @ TAK)XKe CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONIOPOM HA CXEMBI.

OGBACHATb IPUUUHbI 3JIEKTPOIPOBO/-

HOCTH BOJHBIX PaCTBOPOB C [TOMOIIbIO IeJjarora.

CocTaB/ISITh ypaBHEHUS JUCCOLUALMY KUCIIOT, lL[eJIoUel U coJiel, MOJIHbIe
Y COKpaLléHHbIe NOHHbIE YPaBHEHUSI XUMUYECKHUX PeaKLUi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJIATh HA MPAKTHKe XUMUYeCKHe SKCIIEPUMEHTHI,
MPOBOJAUTH HAOGJIIO/I€HUS], leJIaTh BBIBOABI 10 pe3yJIbTaTaM 3KCIIepHMeHTa
MocJie IpeiBapUTeJbHOU paboThI.

CrneznoBaThb paBUJaM 6e30MacHOM paGoThI B JIAOOPATOPUU NTPU
HCI0JIb30BAaHUU XUMHUYECKOH OCY/ bl U 060PYI0BAHUS 110 KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BBIUUCAEHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

BrIcTpanBaTh pa3BEpHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaLHI0 U3 YieOHUKA U CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbII MOHATUHHBIN aNapaT Kypca XMMUHU HocJIe
MpeBapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcrnosib30BaTh MPU BBINOJHEHUH YIeOHbBIX 33JJaHUH U B Ipoliecce
HCC/IE/I0BATENbCKOHN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIEPXKaHUs], CIPAaBOYHbIE MaTePHUaJIbl, pecypchl UHTEpHETA
MocJjie KOHCYJIbTAIUH C eJaroroM.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
T'asorensl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BelleCTB — rajJioreHoB. XMMHUYeCKUe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopecTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XUMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHHe. KayecTBeHHbIe
peakLM{ Ha raJloreHUu/-uoHBbl. Jelicmsue x10pa u x10po8odopoda Ha
0p2aHu3M 4en068eKkd. BaxxHeHIIMe XJIOPU/bl U X HAX0XK/EeHHe B
npuUpoJe.

JleMOHCTpanumu
BuzneomaTepuasbl: rajoreHbl U UX COeJUHEHUS.
O6pasibl XJI0PUAOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosrydyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XMMHUYECKHUX PeaKuH.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B Npejie/iax MaslblX HEPHUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMbI XUMHUY€ECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3UUECKHE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJI0KHBIX BELIECTB (XJI0pOBOAOPO/A,
XJIOpU/A HAaTPHsl), CIOCOGBI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NPHUPO/Ie U )KU3HU YeJI0BEKA I10CJIE CTPYKTYPUPOBAHUSI MaTepUaJia.

OnpefiensiTh raJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM TA6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[I1aHUPOBATh U OCYLIECTBAATh HAa MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, J1e/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
1oCJIe Ipe/BapUTETbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coegrHeHuU (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BeleCTB — KHCJIOPO/ia U CEPBHI.

AnnoTponHele MoAUPHUKALMK KUCJI0PO/A U cepbl. XHUMUYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMEeTalJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0po/, CTpoeHue, dru3udecKue

O6'bSCHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C ONOPOH Ha cxeMy "Vi3MeHeHHe paZinycoB B
noArpymnmax"”.

XapakTepu3oBaTh PU3NUECKHE
Y XMMH4YeCKHe CBOWCTBA NPOCTOTO BeIllleCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEpPHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XUMUY€eCKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJbHBIE).
OKcHABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KUCI0Ta, PU3UYeCKHe U XUMUY€eCKHe CBOMCTBA (06Liue KakK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), NpruMeHEeHUe.
CepHucTasa Kuc/ao0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIUAEHHO20 CNOCO6a
no/y4eHusl cepHoll Kuca1omeol. Annapamat u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUC/I0ThI, KAUECTBEHHAS PeaKlys Ha CyJbdaT-UOH.
HaxoxxJeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsisHeHue oKpyxcarujel cpedbl coedUHEHUSIMU cepbl (KUCA0OMHblEe
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomepawjeHusl.

JleMoHCTpanum

Kosneknuu (BuseomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriiMBaHMe caxapa noj JeHCTBHeM KOHIeHTPUPOBAHHOM CepHOH
KHCJ/IOTHI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI
Jla6opamopHbie onbimbl:
O6HapyxeHHUe CyJIbPaT-HOHOB.
B3aumozericTBre pa3baBJeHHONU CEPHON KHUCIOTHI C IUHKOM.
Bwruucaenus
0 YpaBHEHUSIM XUMUYECKHX peaKINi

MoJIy4YeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM Ha CXEMY U ILJIaH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C TepepaboTKOU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAaHUS MaTepUasia.

[I;1aHMPOBATh U OCYIIECTBJATDH Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], 1eJIaTh BBIBO/IBI 110 pe3y/IbTaTaM 9KCIepUMeHTa.

CrnenoBaThb paBUJIaM 6€30M1acCHOM paboThI B JIAGOPATOPUU MTPU
HCI0JIb30BAHUHU XUMUYECKOH MOCYZAbl M 060pyA0BaHUs 0] PYKOBOJICTBOM
nejarora.

[IpoU3BOAUTE BBIUUCAEHUS 10 XUMUYECKHUM YPAaBHEHHUSM MO aITOPUTMY.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI Y1eOHHUKA,
cpaBoYHble MaTepHabl ([lepruoUuyecKyro CUCTeMY XUMUYECKUX
asemeHTOB /I. U. MeHiesieeBa, TaGIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HapsKeHU I
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINOJIHEHUH yUe6HBIX 33/IaHUH U B IIpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePXKaHus1, CIPaBOYHbIe MaTepHUaJIbl, pecypchl MHTEepHEeTa
nocJie KOHCYJIbTalUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTUKa 3/1eMeHTOB VA-rpyinbl. 0cCOGEHHOCTH
CTPOEHUsT AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [Jisl HUX CTeNeH!
OKHCJIEHHS.

A3or, pactipocTpaHeHue B IpUpojie, PU3nvecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IoJIyyeHHe U
npuMeHeHue. Coi aMMOHMUS, UX pU3UYECKHEe U XUMUYeCKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHasi peaknrd Ha HOHbl aMMOHMUA.

A30THas KUCI0Ta, e€ pU3nvyecKue U XUMUIECKUe CBOcTBa (061ue
KaK [pe/ICTaBUTeIs KJ1acca KUCIOT U cheyugduveckue). Asomucmas
Kucaoma. Hcnob308axue HUMpamos u coJieti aMMOHUS 8 Kayecmee
MUHEpaIbHbIX YyOo6peHull.

X1uMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponusie modudukayuu docgopa, dusnyeckue u
XUMHYeCKHe CBOHUCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYecKHe CBOUCTBA, hosyyeHue. KauecmeeHHas peakyus HA
docam-uoHbol.

HcnoavsosaHue ghochamos 8 kauecmee MUuHepa1bHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u UxX coeIUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. B3auMogelicTBHE coJieid aMMOHHUS C H[EJI0YBIO.

2. O3HaKoMJIeHHE ¢ 06pa3raMu a30THBIX U PocHOPHBIX yA06PEHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHHe aMMHaKa, U3y4eHUEe ero CBONUCTB.

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX peaKui

OOG'BSCHATDH 00IKE 3AKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTa u pocdopa U ux coeAUHEHUH (aMMHaKa, CoJieil aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdartoB), cnoco6bl UX MOMYyYeHUs], IPUMEHEHHUE U 3HAYEHUE B IPUPOJE
Y XKHU3HHU YeJIOBEKA C UCN0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHbI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeZlMHEeHUH a30Ta U pocdopa B OKpYyKarwlIlei cpefe.

[I1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnepoBaTb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON MOCy/1bl U 060py10BaHUS.

[Ipou3BOJUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

Hcnosnb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CNpaBOYHbIE MaTepHUaJibl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUYECKUH psaJ, HAaNpsSHKeHUH
MeTaJJIoB).

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
MoCJIe KOHCY/IbTALUU C IeZarorom

Tema 6. 06125 xapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj ¥ KpeMHMHE M UX

Yrnepop, ajutoTponHble MogudUKaMK rpaduT, aamMas.
B3aumogeiicTBue ¢ MeTa/l/IaMH, HeMeTaJ/lJIaMHy,
KOHLEHTPUPOBAHHBIMHU a30THOH U CEPHON KHUCJIOTaMH,
pacrpocTpaHeHHe B IpUpoAe, usndyeckre U XUMHYECKHe

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHUH CBOUCTB 3J1eMeHTOB [VA-
rpynmbl U UX COeJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh ¢pU3NYeCKHEe U XUMUYECKHe CBOMCTBA MPOCTHIX BEIEeCTB
yTJlepoZia ¥ KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB yTJIepo/ia, yTOJbHON
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coeJMHEeHUA
(84)

cBoMicTBa. AAcop6uus. KpyroBopot yriiepoza B pupo/e.

Oxcuabl yriaeposa, ux GusnuecKre U XMMHUY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a16H020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexkm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHayabHble NOHAMUS! 06 Op2AHU4eCKUX 8eujecmaax Kax o
coedUHeHUsIX y2aepoada: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
TloHamue o 6uo102uHecKU 8AXCHLIX 8eUjecmeax: Hupax, 6eaKax,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpusuueckue u xumuyeckue ceolicmea (Ha npumepe
e3aumodelicmeust ¢ Memaanamu U Hememannamu), nosyHeHue u
npumMeHeHue 8 31eKmpOoHUKe.

CoeduHeHust KpemHusi 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cusrukamsl, UX UCN0/16308aHUE
8 6bimy, MeduyuHe, npombvlulAeHHOCMU. BascHeliwue cmpoumenbHble
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hce/s1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoHCcTpanum

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

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesiu MoJIeKy./1 OpraHU4YeCcKHUX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHast peakiysi Ha Kap6OHAT-HOH.

IIlpakmuyeckue pabombi:

Ne 11. [TosiydeHHe yriaeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KavecTBeHHasi peak1iys Ha Kap6OHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanib».

Buruucaenus
[0 ypaBHEHHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJMH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JjoseH.

KHCJIOThI, KAPOOHATOB, OKCH/Ia KPEMHUS], KpeMHHUEBOM KHUCJIOTHI,
CUJIMKATORB), CIOCOObBI UX MOJIy4YeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOe
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYIHOCTb 3KOJIOTMYECKUX MP06JIeM, CBI3aHHbBIX C HAX0X/JEHUEM
YTJIEKHCJIOr0 Ta3a B OKpyKamliel cpejie.

UnnocTpupoBaTh B3aUMOCBS3b HEOPraHUYeCKUX COeIMHEHUH yTiepoa u
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIS.

[l1aHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOAEHUS, AeaTh BbIBO/IbI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA
mocJie peJiBapUTEeNbHON paGoThI.

CrnepnoBaTb nIpaBuiaM 6e30mMacHOl paboThl B JJaGOPATOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PY0BaHUS.

HWcnosib30BaTh NpHU BHINOJIHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepHuabl ([leproauyecKylo cUCTEMY XUMAYECKUX
anemeHToB /I. U. MeHzeieeBa, Tab/IMUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3J1eKTPOXUMUUECKUH psj, HAapshXKeHU I
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYe6GHbIX 3a/JaHUH U B IIpoliecce
HCCIIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHusl, CIpaBOYHble MaTepHabl, pecypcbl UHTEpHETa
MocJie KOHCY/IbTAllUH C eJaroroM.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O6111as XapaKTepUCTHKA XUMHUYEeCKHX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUU UX N0JIOKEHHUsI B [lepHoiUYecKol CUCTEME XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJlJI0B. MeTasliMyecKasi CBsI3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH g,
HanpsHKeHUH MeTas0B. PU3NyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6wue cnocobbl noayveHust memannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UU.
Cnaasvl (cmasnv, vy2yH, dpattoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bimy U npoMblULAEHHOCMU.

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mozenu KpUCTa/IMYeCKUX PELIETOK MeTaJJIOB.
BuzneomaTtepuasbl: KOppo3Us MeTaJIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHblie onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTaslja C KUCI0TOM OT PHUPO/bI
MeTaslIa.

Buryucaenus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UuH U3 peazeHmos
codepicum npumecu

PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OIMCAaHUU CBOMCTB BEILECTB U UX PeBPaLeHU.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y4ETOM CTPOEHHUSI UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOWCTBA METaJJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpUPOBAHUS MaTepHaa.

CiieoBaTh paBUJaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTE BEIYHCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
asiemeHTOB /. U. MeHnzeneeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJje Npe/BapuTeJbHON KOHCYJIbTAllUHU C 1eJaroroM
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Tema 8. BaxkuHeiimue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenounbie MeTasbl. [losioxkeHue B [lepuoauveckoii cuctemMme
XMMUYeCcKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupo/e.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HATpUs U
KaJvsi). OKcu/ibl ¥ TUAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBbHBIE METAJIBI MATHUHM U KaJIbIIUH, CTpOEHUE
aToMoB. [losioxxenue B [leproinuecKoi cCUCTEMe XUMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHellllMe coeJUHEHUS
KaJbLuus (OKCUJ, TUAPOKCHU, COMH). 2Kécmkocmb 800bl U cnOCO6bI €é
yCcmpaHeHUusl.

Amomunuil. [lonoxeHnue B [lepuoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XMMUYeCKHe CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: cocTas, cBOMCTBa U osyyeHue. [losioxkeHue B
[lepronyecKol cucTeMe XUMHUYECKUX 3JIEMEHTOB

/. U. MeHpeneeBa, ctpoenue atomMa. HaxoxeHue B npupo/e.
dusundeckre U XMMHUYECKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

BsaumopeiicTBre HAaTpUs C BOJOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
B3saumozeicTBre OKCH/IA KaJIbIKsI C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHble onbimbl:

O3HakoMJIeHUE ¢ 06pa3LaMH aJIIOMUHHSA U €T0 CIJIABOB.
AMdoTepHbIe CBOHCTBA THPOKCH/A aIIOMUHUS.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
Ilpakmuyeckue pabomut:

Ne 13. PemieHue skciepuMeHTa/IbHbIX 3a/1a4 10 TeMe «MeTasbl».

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

OO6'BSICHATDH 001IKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYININax U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GpU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOH HA
CXeMy, ClIOCOObI X MOJIyYeHHSs], IPUMEHEHHEe U 3HaYeHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacno3HaBaTh C IOMOILbIO Ka4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIIysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), kese3a (3+), Meau (2+) ¢
HCII0JIb30BaHHUEM TabJINIbI "XapaKTepHble peaKI iy Ha KATUOHbI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CrenoBaTh MpaBuiaM 6€30MacHON paboThI B 1a60paTOPUH IPU
HCI0/Ib30BaHUM XMMHUY€ECKOH OCy/ibl U 060py10BaHUS.

[Ipou3BOJUTb BLIYUCIEHHS 10 XUMUYECKUM yPaBHEHHSM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH YIeOHBIX 3alaHUH U B poLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpe/BapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XuMusa 4 okpykawuas cpea (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
yeJioBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmsa umamepuasbl 8
noecedHegHoll HCU3HU Yes108eKa. XUMUS U 300[90666’. Be3onacHoe
ucnosb3o8aHue seujecme U XumMmuveckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUH B Pa3/IMYHBIX chepax AesTeTbHOCTH JII0JeH,
OCHOBHbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34)

IIpupodHble ucmovHuku y2s1e8000p0dos (Y2016, npupooHblil 2as,
He@mb), npodykmul Ux nepepabomku, ux poib 8 6bimy u
NpOMblUWAEHHOCMU.

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3azpsi3HeHue
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus
eewecms — IIJK).

Poab xumuu 6 peweHuu 3K0.102u4ECKUX NPOOAEM.

OGbSICHATD yCJIOBUSI 6€301IACHOI0 UCI0JIb30BaHHS BELECTB U XUMUYECKUX
peakuui B GBITY.

AHanu3MpoBaTh U KPUTHUYECKH OLLeHUBATh HHPOPMALUIO O BIUSHUU
NPOMBILIIEHHOCTH, CEJIbCKOT0 X0351CTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Kalollel cpe/ibl.

YMeTb 0Ka3bIBaThb EPBYIO IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.

[IpyHUMATB yyacTHe B 00CYK/JeHUHU NPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO MNO3ULIMIO 110 TpobJieMe U
npejjlaraTb BO3MOXKHbIE IYTH €€ pelleHUs C 00pOi Ha HHPOPMALHIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJbl, pecypcbl MHTepHeTa.

[Ipu pa3paboTke paboyell HmporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)

06pa30BaTEJ'lI:HbIX pecypcCoB, ABJAKLINXCA y‘{86H0-METO,E[I/I‘lECKHMI/I MaTepHrajJaMu (MyanHMe,E[PIﬁHbIe MporpaMmsal, 3J€KTPOHHbIE y‘{e6Hl/IKI/I WU 3aJa4YHUKH, 3JIEKTPOHHbLbIE

6U6JIMOTEKH, BUPTYaJbHbIE JIa60PAaTOPHHU, UTPOBbIE IPOTrPAMMBbI, KOJIJIEKLUU LUPPOBBIX 06Pa30BaTENbHBIX PECYPCOB), HCIOIb3YEMBIMH JIJIsI 00y4eHHUsS U BOCHUTAHUS

Pa3JIMYHbIX I'pyNII M0JIb30BaTeJIel, npeacraBJieHHbIMHU B 3JIEKTPOHHOM (I.[I/I(l)pOBOM) BHU/J€ U pea/IM3YyIOIUMHU JUAAKTUIECKHUE BO3SMOXXHOCTH HKT, CojepaHUe KOTOPhIX

COOTBETCTBYET 3aKOHOAATEeJ/JIbCTBY 006 OGpaSOBaHI/II/I.
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Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa ¥ KpeMHMH U UX
coeJMHEeHUs

(84)

Yriepog, aysutoTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusnudeckre U XUMUYECKHE
cBo¥cTBa. Afcop6uusa. KpyroBopoT yriieposa B IpUpoe.
OKcuAbl yrieposa, ux GusnyecKkrue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
,C[eﬁCTBlde Ha XXM Bbl€ OPraHU3MBbI, nos1yyeHue

U IpUMeHeHUE. FKo102uvecKue npobaemMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 2106a.16H020
nomenJieHus1 KAuMama; napHuKogwlil sggexm.

Yro/spHas KUC/I0TA U €€ CoJIH, UX GU3nvecKre U
XHUMH4YEeCKHe CBOI‘/JICTBa, nosiyyeHue  IpuMeHeHHeE.
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmeae.

Kpemuui, ero pusnyeckue 1 xumuieckre cCBoMcTBa (Ha
npuMepe B3aUMO/IEHCTBHUs C META/IJIaMH U HEMETAJIIaMHU),
nosyveHue u npuMeHeHue 8 3J1eKmMpoHUKe.

CoeduHeHusi kpemHus 8 npupode. O6ujue npedcmas.ieHusi 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamsl, ux
ucno/1vb308aHue 8 6bimy, MedUYuHe, NPOMbIULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuawl: Kepamukda,
cmek/0, yemeHm, 6emoH, sces1e306emoH. [Ipobaembi
6e30nacHO20 UCNO0/1b308AHUSI CMPOUMENBbHBIX MAMeEPUA/I08
8 N0BCEOHEBHOUI HCU3HU.

JleMoHCTpauumn

Mojesiu KpUCTa/UTMYeCKUX PEIETOK a/iMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop6uyst pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BI/IﬂeoMaTepl/la.}IbI: CUJIMKAaTHadA NPOMBbIIIJIEHHOCTb.
Mojesnin MoJIeKyJ1 OpraHu4YeCcKHX BeleCTB.

JlaopaTopHbie U MPaKTU4YeCKUe paGoThl
JlabopamopHulii onvim:

KauyectBeHHas peakijus Ha KApOOHAT-HOH.
IIpakmuyueckue pabomevl:

Ne 11. [TonyyeHue yrIeKUCIOrO ra3a v U3y4eHue ero
CBOMCTB.

Ne 12. PemieHue 3KkCiepuMeHTa/lbHbIX 3a/a4 10 TeMe
«HemeTasnnb».

Buruuciaenus
10 ypaBHEHUSIM XUMHUY€ECKUX PeaK Ui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH ¢ Y4 TOM CTPOEHHUSA UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHEe CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX coeJMHEeHUH (OKCH/I0B yT/1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KPEeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJIy4YeHH s, IPUMeHeHHe
Y 3Ha4YeHMe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B PacTBOPE.

OGBSICHATD CYLIHOCTb 9KOJIOTUYECKUX NPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM YTJIEKUCJIOr0 rasa
B OKpY>Kalollel cpejie.

[ly1aHMpOBaTh M OCYIECTBJAATh Ha IPAKTHKe XUMHUYeCKHe 3KCIIePUMEHTHI,

[IpoBOANTE HAGJIIOJEHUS, [le/IaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CrnenoBaTb nIpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIOJIb30BAHUHN XUMUYECKON
Mocy/ibl M1 060pyA0BaHUs.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PsJ| HANPsHKEHUH
MeTaJlJIOB) NI0CJIe KOHCYJIbTAL[MU C 11eJaroroM.

Hcnosnb30BaTh NpHU BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TPOLiecce UCCIeJ0BATETbCKON
JleITeIbHOCTH HAyYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paspeu 2. MeTa/l/1bl M MX coeguHeHU (20 4)

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

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJI/IOB HAa OCHOBAaHHUH UX IIOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHnieneeBa u cTpoeHus aToMoB. CTpoeHue
MeTa/u10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKas
KPUCTA/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpsbKeHUH MeTas1oB. Pu3nyecKkre U XUMUYeCKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/I€eHCTBHE C KUCJIOPOOM,
BOJOM, KucioTamMu). O6wue cnoco6bl NoAy4eHust
Memasnnos.

TloHsimue o koppo3uu Memannos U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmaav, y2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIULAEHHOCMU.

JleMoOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJLJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mogeu KpUCTa/JIMYeCKUX PelETOK MeTaJ/lJI0B.
Buseomarepuasbl: KOppo3usl METAJLIOB.

JlabopaTopHble U NpaKTU4YecKUe paboThl
Jla6opamopHble onbimol:

O3HaKOMJIeHHE ¢ 00pa3LaMH CIJIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLM1 MeTaslla C KUCIO0TOH OT
HPUPOABI MeTaJLjIa.

BovruucaeHus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHSATHS IPH OMUCAHUH CBOICTB
BellleCTB U UX IpeBpalleHUH.

O6'BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB 3/1eMEHTOB-METAJIOB U UX
COeINHEHUH C yYETOM CTPOEHHUS X aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 06111e pU3NUeCKUe U XUMHUYeCcKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 061IKe CIOCOGHI MOJIYIEHNsI META/LIOB IOC/IE CTPYKTYPUPOBaHHUS
MaTepHaJa.

CyienoBaTh MpaBUsaM 6e30MacHON paGoTh! B J1a60PaTOPUHU MPU UCHOIb30BAaHUH XMMUYECKON
HOCY /bl ¥ 060PY/JOBAHUSL.

[Ipou3BOAUTD BEIYUCIEHHUS 10 XHMUYECKUM YPABHEHUSAM.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI y4e6HHKA, CIPaBOYHbIE
MaTepuaJbl ([leprofHYecKyto CHCTEMY XUMHUYECKUX 3y1eMeHTOoB /. . MeHeseeBa, Ta61uLy
PACTBOPHUMOCTH KHUCJIOT, OCHOBAaHUM U COJIeH B BOZe, 3JIEKTPOXUMHUYECKUN psiJi HanpshKeHUH
MeTaJlJIoB).

Hcnosib30BaTh PU BIMOJHEHUH YYeGHBIX 33JaHUH U B IIPOLIeCCe UCCIe[0BATeNbCKON
JLesITeJIbHOCTH Hay4YHO-MOMYJ/ISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAHMUsl, CIPABOYHbIe
MaTepHaJibl, pecypchbl HTepHeTa nocJie npeABapyUTeIbHON KOHCY/IbTALMH C IearoroMm

Tema 8. BaxkuHeiimue
MeTaJL/Ibl M UX COeJUHEeHUA
(164)

lesnouyHble MeTasbl. [losoxkeHue B [lepuoguyeckoit
CHUCTEeMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHzeneeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B Ipupo/e.
dusndeckre U XMMUYECKHe CBOMCTBA (Ha MpuUMepe

HaTpUud U Ka]ll/lﬂ). OKCI/IﬂbI U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COETUHEHUM.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKuXx asieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupo/ie. Pusndeckre U XMMUYECKHE CBOUCTBA.
BakHelune coeiuHeHUs Kanblus (OKCUJ, THIPOKCHUT,
coun). XKécmkocmbs 800wl U cnocobbl eé ycmpaHeHUs..

OGBSCHATD 0611e 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPYIIax U
HX COeJJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB U UX
coelMHeHUH (OKCU/I0B, TUAPOKCUOB, COJIEN) C OIOPOM HA CXeMY, CIIOCOObI UX MOJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U XKU3HU YesIOBEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIMH HOHbI METAJIJIOB (MarHus, aJTlOMUHUS, [IUHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabINLbl "XapaKTepHble peaKi Ha KATHOHBI .

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBO/BI 110 Pe3y/IbTaTaM 3KCIIepUMEHTa.

CrnesoBaThb paBUJIaM 6e30MacHOM pa6GoThI B IaOOPAaTOPHUH TPH KCIOJIb30BAaHUU XUMUYECKOH
NOoCy /bl 1 060pyA0BAHUA.

[Ipou3BOAUTb BLIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHpesieeBa, ctpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusndeckue u
XUMUYeCKHe CBOUCTBA. AMOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XMUMHUYecKHe cBoHcTBa. OKCH/BI, THAPOKCU/BI U COTH
xese3a(ll)

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

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpalurBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsauMoielicTBHe OKCHIA KaJIbLIMSA C BOJOM.
BuseomMartepuasibl: ropeHue xKesie3a B KHCI0PO/ie U XJIOpE.

JlaGopaTopHbIe U IPaKTU4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoMJIeHHe c 06pa3LiaMy aJIlOMUHUA U ero CIJIABOB.
AMdoTepHbIe cBOWMCTBa 'MAPOKCH/IA aIFOMUHUS.
KayecTBeHHbIe peaKLIMM HA MOHBI XeJie3a.

KécTtkocTb BoAbI M METO/ABI €€ YCTPaHEeHHUSl.
IIpakmuyeckue pabombwi:

Ne 10. Pemienue skcnepuMeHTaJ/IbHbBIX 337124 [10 TeMe
«MeTasLibI».

BovruucaeHus
10 ypaBHEHUSIM XUMHUUECKUX PeaKIui

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHU BEINOJHEHUH yYeOHbIX 3aZlaHUH U B IPOLieCCe UCCIe0BaTeIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME MOHATUA 06 OpraHU4YecKknx seLwecTsax, 10y

Tema 9. lNepBoHayanbHble
XMMUYeCcKne NoHATUA 06
OpraHMYecKunx BeL,ecTsax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUH  yrJiepoja.
[lepBoHaYya/IbHbIe MOHATHUS 06 OpPraHUYECKUX BelleCTBax
KaK O COeJIMHEHHUsX yrjepoja (MeTaH, 3TaH, 3TUJIEH,
aleTU/eH, 3TaHOJI, TJHULEPHUH, YKCycHas KucaoTa). Hx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuveckux eeujecms. [IoHSATHE 0 GUOJIOTUIECKU BaXKHBIX
BellleCTBax: XUpaX, OesKax, yrieBojlax — U HUX pPOJU B
’KU3HHU YesloBeKa. Mamepua/ibHoe eQUHCMBO 0p2aHUYEeCKUX

O6BACHATH MPHUYUHBI MHOFOO6paBI/IH BelleCTB, WJJINCTPHUPOBATHL B3aUMOCBA3b
HEOpraHru4eCKHx COEZ[I/IHeHI/Iﬁ yrijepoa U OpraHM4eCKHx BeleCcTB 1104 pPyKOBOACTBOM
yquTeJid.

O6BsACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUS BeleCTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapaKTepHBOBaTb POJIb XMMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}O[LefI, OCHOBHbI€E
BeleCTBa U MaTepHuaJibl, I(pUMEHAEMblI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpupoiHbIE HCTOYHUKHU YTJIEBOJOPOAOB (YroJib,
HNPUPOAHBIN ras, HeQpTh), IPOAYKTHI UX MEPEPABOTKH, UX
POJIb B 6BITY U MPOMBIILIEHHOCTH.

Paspeu 4. O606menne Matepuana 1o kypey «Heoprannaeckast xuMusi»(4 1)

Tema 10. XuMmus 1 oKpyKaromas
cpena, 1

HoBble MaTepuaJibl U TexHOJIOTMU. BelecTBa u
MaTepuasbl B TOBCEJHEBHOM XKU3HU YeJI0BeKa. XUMHUS U
3/10poBbe. be3onacHoe Kcno/ib30BaHUE BellleCTB

Y XMMUYECKHUX peaKkui B ObITY.

OCHOBBI 9K0JIOTUYECKONU I'PaMOTHOCTU. XUMUYECKOE
3arpsi3HeHye OKpy»Karollel cpelbl (npesesbHO
JIONyCTHUMasi KoHLeHTpanus Beuiects — [1/J1K).

PoJib XuMUM B pellieHUH 3K0JI0TUYeCKHX TP06JIeM

060611eH1Ee MaTepUaJa o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHNe U CUCTEMATU3AIMS 10 KYpCy
«Heopranuyeckas XuMusa»

XapakTepu30BaTh POJIb XUMHUHU B PA3JUYHBIX chepax AesTeTbHOCTH JII0Jel, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieEMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.

. OG'bACHATD YCJI0BUS 6€30IIaCHOT0 UCNIO/Ib30BaHHUS BEI[ECTB M XUMUYECKHX PeaKLUH B GbITY

AHaM3MpOBaTh U KPUTHYECKH OLeHUBATh HHGOPMALMIO O BJUSHHUH IPOMBIILJIEHHOCTH,
CeJIbCKOT0 X035IMCTBa, TPAHCNOPTA U Jip. HA COCTOSIHHUE OKpYXalolliel cpeJbl.

YMeTb OKka3blBaTh NepPBYI0 NOMOILb IPU XUMHUYECKHX 0XKOTraX ¥ OTPaBJIEHHUSX.

[IpyHUMATB y4acTHe B 06CYXAEHUH NIP06JIeM XUMUYECKOH 1 9KOJIOTMYeCKON HallpaBJIeHHOCTH,
BbICKa3bIBaTh CO6GCTBEHHYO MO3ULHUIO 110 TPo6JIeMe U IIpeJjlaraTb BO3MOXKHbIE Iy TH eé
pelleHHUsAC ONopoi Ha UHPOPMALMIO U3 yYeOHHUKA U CIPaBOYHbIe MaTePHaIbl, pECypPChI
HuTepHeTa
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