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[TOACHUTEJIbHA A 3AITMCKA

ApantupoBaHHas pabodasi mporpamma o XUMHHU 7151 00YHaroIIMuXCs C 3aJIEPIKKOMN
ncuxuyeckoro pasputus (nanee — 31IP) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUS
COCTaBJIeHa B COOTBETCTBUU ¢ PDenepaiabHbIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAapTOM OCHOBHOTO obOmiero oopaszosanus (IIpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM IOCTULIMHM Poccuiickoii
®enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0), DenepanbHOU
aJlanTUPOBAHHONM OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMOil OCHOBHOTO OOIIETO
oOpa3zoBaHusi OOy4YalOIIUXCA C 3aJCPKKON MCUXUYecKoro pazsutus, denepanbHon
paboueil mporpaMMbl yueOHOTro npeaMera «Xumusi» (0a30BbIi ypoBeHb), DenepanbHOn
paboueil mporpaMMoil BOCIUTaHUs OOYYAIOIMIMXCA MPU MOJTYYEHUH OCHOBHOI'O OOILEro
00pa3oBaHMsl, C y4ETOM paCHpPEAENICHHbIX I0 KjaccaM IpOBEpPSIEMbIX TpeOOBaHUN K
pe3ynbTaTaM OCBOEHHSI OCHOBHOW 0Opa30oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O OOILETO
o0pa3oBaHMsI M DJJIEMEHTOB COJEP)KAHMS, MPEACTABICHHBIX B YHHUBEPCAIBHOM
konudukarope no xumuu, Konuenuuu npenogaBanusi yaeoHoro npeamMera « XumMus», B
00pa3zoBaTeNbHbIX OpraHu3anusx PO, peanusyronmx OCHOBHbIE 00111€00pa30BaTeIbHBIC
IPOTPAMMBI.

OO01as XapaKTepuCcTHKA y4e0HOI0 npeaMera « XuMush»

VYyeOHbli  mpeaMeT  «XHUMHS» ~ BXOAUT B MPEIMETHYHO  00JacTh
«EcTecTBeHHOHay4HbIE TpeIMETh». B cucreMe ecTeCTBEHHOHAy4yHOro oOpa3oBaHMs
XUMHSI KaK yueOHBIN MpeAMET 3aHUMAEeT BaXKHOE MECTO B NO3HAHUM 3aKOHOB MPHUPOJIBI,
(GOopMUPOBAaHMN HAyYHOM KapTUHBI MHpa, CO3JaHUM OCHOBBI XMMHMUYECKHUX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM >KM3HHM, HaBBIKOB 3JI0POBOrO M 0O€30MacHOrO IS
yeJoBeKa U OKpYKalollel ero cpenbl olOpa3a >KU3HU, a TaKKe B BOCIHUTAaHUU
JKOJIOTUYECKON KYJIBTYPBI.

YCnemHoCcTh M3y4eHUsT XMMHUHU CBSI3aHA C OBJIAJICHUEM XWMHUYECKUM SI3BIKOM,
coOmo/ieHeM MpaBwil  0e30MacHOM  pabOThl MPU  BBIMOJIHEHUH  XUMHUYECKOTO
DKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSA3EH XMMHUH C APYTUMH MpEeIMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJItOUaeT B €0 OCHOBBI HEOPTaHMYECKON U OPraHMYEeCKON XUMUHU.
['maBHO# Maeel mporpaMMBbl SBIISICTCS CO3/IaHNE 0Aa30BOr0 KOMILUICKCA OIMOPHBIX 3HAHHUM
0 XMUMHH, BBIP@XEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3PACTy OOYYArOIIMXCS M UX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxaHuM TaHHOTIO Kypca IMPEACTABICHbI OCHOBOIIOIATAOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME H3YyYEHHME COCTaBa M CTPOCHHUS BEILECTB,
3aBUCUMOCTM HMX CBOMCTB OT CTPOEHHs, IIPOTHO3UPOBAHUE CBOMCTB BEILECTB,
VICCIIEIOBAHNUE 3aKOHOMEPHOCTEN XUMUYECKUX NIPEBPALLECHUN U ITyTEH yIPaBICHUS UMU
B LIEJISIX MOJIYYEHHUSI BEIECTB U MATEPHUAJIOB.

TeopeTueckyr0 OCHOBY M3yYEHHSI HEOPTaHUYECKONM XMMHUU COCTABIISIET aTOMHO-
MoOJIeKyJisipHoe yueHue, llepuonnmueckmii 3akoH J[.MI. MengeneeBa ¢ KpaTKuMu
CBEICHUSIMH O CTPOCHMM aToMa, BHJAX XHWMHYECKOM CBS3U, 3aKOHOMEPHOCTSIX
MPOTEKAHNS XUMUYECKUX PEAKIUH.



B u3ydyenuu kypca 3HauMTENbHAs POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TMPAKTUYECKUX U JTA0OpaTOPHBIX paldOT, OIMNHUCAHUIO PE3YJIbTATOB
YUYEHHUECKOT0 JKCIEPUMEHTa, COOJIIOJICHUI0 HOPM W TpaBuil Oe30rmacHoi padoThl B
XUMHUYECKOU J1abopaTopuH.

Peanu3amus qaHHON MporpaMMbl B poiiecce 00yUYeHHs TO3BOIUT 00y4arOmuMCs
¢ 3I1P ycBOUTH KITFOYEBBIE XUMUYECKUE KOMITCTCHIIUH 1 TIOHSTH POJIb ¥ 3HAUCHUE XUMUHU
Cpenu ApYrux HayK O MPUPOJIE.

N3yyeHne XuMHHM CHOCOOCTBYET (POPMUPOBAHUIO y OOYYaIOIIMXCA HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHIO OOIIEHAYyYHBIX METOJAOB (HAOJIOJIEHHWE, W3MEpPEHHUE,
IKCIEPUMEHT, MOJCIUPOBAHKE), OCBOCHHUIO MPAKTHUECKOTO MPUMEHEHUS HayYHBIX
3HaHMM, OCHOBAHHOTO Ha MEKIIPEAMETHBIX CBS3SIX € peaMeTamMu «OKpYKaroIui MUpP»,
«Duzuka», «buonorusy», «l'eorpapus», «MaremaTuka» U (GopMUPYET KOMIECTCHIIUH,
HE0OXOAUMBbIE TSI TPOJIOJKEHUS] 00pa30BaHus B 00JaCTH €CTECTBEHHBIX HAYK.

N3yyeHne XuMuM CIOCOOCTBYET pa3BUTUIO Yy oOywarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (QYHKIIMOHATBHOW  TPAMOTHOCTH, YMEHUSA
BOCIIPUHUMATh W KPUTHYECKA aHAIM3UPOBATh WH(POpPMAIUIO, TPEACTABICHHYIO B
pasnmuuHBIX (opMax. 3HAYUMOCTh TPEAMETa IS Pa3BUTHS KU3HCHHOW KOMITCTCHIIUN
oOyuarouuxcst ¢ 3IIP 3aknroyaeTcss B YCBOGHMHM OCHOBBI XUMHUYECKHUX 3HAHUU,
HEOOXOJMMBIX JJisi TIOBCEHEBHOM JKHU3HH, HABBIKOB 3JI0POBOTO M 0€30IMacHOTO IS
YeJIOBEeKa M OKPYKAIOWIeH ero cpeasl oOpasa *U3HU; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYPBI.

[Iporpamma oTpakaeT cojepxkaHue OOy4YeHUs MpeaMeTy «XUMHUS» C y4eTOM
0CcOOBIX 00pa3zoBaTeNbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue ydueOHbIM
MpeIMETOM «XUMHS» TPEICTABISAECT ONMPEACICHHYI0 TPYIHOCTh JIsi 00YYarOUIUXCs C
3I1P. D710 cBA3aHO ¢ OCOOCHHOCTSMHU MBICIUTEIBHOU NEITCIHBHOCTH, IEPHUOIMICCKUMHU
KOJICOAHUSIMU BHUMAaHUS, MaJIbIM 00BEMOM MaMsITH, HEJOCTATOYHOCTHIO 0OIIEro 3amaca
3HaHWM, MOHWKEHHBIM TO3HABAaTEIbHBIM HMHTEPECOM M HHU3KHUM YPOBHEM pPEUEBOTO
pa3BUTHA.

Jlns mpeodosieHusl TPYyAHOCTEW B M3YYEHHH Y4eOHOro mpeaMera «XUMUs»
HeoOXxoaMMa ajganTanusi o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JTaHHOM KaTerOpuu OOYyYarolIuXcs, y4eT X OCOOCHHOCTEH pa3BUTHSL:
WCITOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEKIIPEAMETHBIX  CBSI3EH,
MOCTENIEHHOE YCIOXKHEHUE N3YyYaeMOro MaTepHalia.

[Ipu w3ydeHnn XuUMUKM HEOOXOAMMO OCYIIECTBISATh B3aMMOJICHCTBHE HA
ITOJIMCEHCOPHOUN OCHOBE.

Teopernueckuil MaTepuall pEKOMEHAYETCS HU3y4aThb B IPOLECCE MPAKTUYECKOU
nesTeIbHOCTH. BO3MOXKHO BbIJIeNIEHHE OT/ICTFHBIX YPOKOB HA PEIICHHE 3a7a4 B CBSI3U CO
CIIOKHOCTBIO aHanu3a Tekcra oOywatommmucs c¢ 3I[IP. Opranmdeckoe ennHCTBO
MPAKTUYECKON ¥ MBICIUTEIIBHON JIESITEIbHOCTH OOy4YaloIMXCS Ha YPOKax XUMUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XMMUYECKHX 3HAHUU H
ymeHuil. Ocoboe BHUMAaHHE MPHU M3YYEHUU XUMUU YJEISETCS MU3YUYEHHUIO «CKBO3HBIX)
NOHATUHN ¥ POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepuaa.



Henau u 3agauu u3yuyeHust y4eOHOTro npeamMmera « XuMHs»

Obwue yenu wu3ydeHUs YydeOHOTO mpeaMeTa «XUMHUS» MPEACTABICHBl B
OenepanibHOM  paboueil mporpaMMe OCHOBHOTrO  oOmiero oOpazoBanus. OHu
aKTyaJTU3UpPOBAHbl C YYE€TOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
o0Opa3oBaHMsl, HANpaBJICHHOCTH OOyYEHHsS Ha Pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH,
dopMupoBaHue e€ HMHTENIEKTa W 00mmIeld KynbTypbl. OOydyeHHE YMEHHUIO YYUTHCS H
POJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITENIbHO B HACTOAILIEE BPEMSI SIBJISIETCS] OTHOU U3
BaOKHEUIIUX QPYHKIUN y4eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUI.

st obyuaromuxcst ¢ 3P, Tak ke, kKak ¥ 171 HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaWBAIOIINX OCHOBHYIO 00pa30BaTebHYIO TPOrpPaMMy, JOMUHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKUE Yyelu, KaK:

* QopmupoBaHHME  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
COTPYOHUYECTBY, CaMOCTOATEIHPHOMY TPUHSATHIO  PEIICHUH, CIIOCOOHOMN
aIalITUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

" HalpaBJCHHOCTh OOYYEHMs] Ha CHCTEMAaTHYEeCKOE NPHUOOILEHUE YYallluXxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW JEATEIbHOCTH, HAy4YHBIM M MPAaKTHUYECKUM
METOJaM MO3HaHUs, (OPMUPYIOLIUM MOTHUBALMIO U PA3BUTUE CIHOCOOHOCTEH K
XUMUH;

= o0ecrnieueHue yCIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YJArOIUMHUCS OTbITa
pa3Ho00pa3HON AESITENTbHOCTH, MTO3HAHUS M CAMOIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIINHN ), UMEIONINX YHUBEPCATHFHOE 3HAUCHUE JIJIST Pa3TMYHBIX
BUJIOB JICSTENILHOCTH;

" (popmupoBaHuEe yMEHUIN OOBSICHATH U OLIEHUBATh SIBJICHUS OKPY’KAIOIIET0 MUpa Ha
OCHOBAHUH 3HAHHI M OTIBITA, MOJYYCHHBIX IPU U3YYCHUN XUMUU;

* QopmupoBaHue y OO0y4aroUIMXcs T'yMAaHUCTUYECKUX OTHOILUEHUH, MOHUMaHUS
LHEHHOCTU XUMUYECKUX 3HAHUU I BBIPAOOTKU HKOJIOTUUYECKHU 11€J1eCO00pa3HOro
MOBEICHUSI B OBITY W TPYIOBOW ACSITEILHOCTH B ILENSX COXPAHEHHUS CBOETO
3I0POBbS M OKPYKAIOLIEW MPUPOAHOMN CPENBL;

" pa3BUTHE MOTHBallMd K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPO(dUIS M HAMPaBICHHOCTH NalbHEHUIIEro
oOy4eHus.

Kypc HampaBieH Ha pelieHre cleayonmx 3aday, 00eCTIeYnBaONINX PEATH3AIHIO
JUYHOCTHO-OPUEHTUPOBAHHOTO MU JIEATEIbHOCTHOTO MOAXOAO0B K OOYYEHHIO XUMUU
obyyqaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHUS:

* (QopmupoBaHuE TEpPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, MX IMPEBPALICHUSIX W MPAKTHUYECKOM NPUMEHEHUU; OBJIAJICHUE
MOHSTUHHBIM aMapaToM U CHMBOJIMYECKHUM SI3bIKOM XUMHH;

" Oco3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMMYECKON HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPAIICHUI HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB KAaK OCHOBbI MHOTHX SIBJICHHH >KUBOW U HEXKUBOU
NPUPOABL; YTIyOJieHEe PeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMHYECKOW IPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH
¥ 00BbEKTHUBHO OIICHUBATH KU3HEHHBIE CUTYAIIMH, CBSI3aHHBIE C XUMHEH, HAaBBIKAMH
Oe3omacHOro oOpallleHHs] C BELIECTBAMHU, MHCIOJIB3YEMBIMH B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBaTh M IUIAHUPOBATH AKOJOTUYECKH O€30MacHoe
MOBE/ICHUE B LIEIISIX COXPAHEHUS 370POBbs U OKPYIKAIOIICH Cpeibl;

* (popmupoBaHUE YMEHHI yCTaHABIUBATh CBSI3U MEXKIY peajibHO HAOIIOAaeMBIMU
XUMUYECKUMHU SBJICHUSIMM U TPOLECCAMHU, NPOUCXOISIIIMMU B MHUKPOMUDE,
OOBSICHATh TMPUYUHBI MHOT000pa3usi BELIECTB, 3aBHCHUMOCTb HMX CBOICTB OT
COCTaBa U CTPOEHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHHS BEIIECTB OT MX CBOWCTB;

" [MpUOOpPETEHHE OMbITa MCIOJIb30BAHUS PA3IUYHBIX METOJOB M3YUCHHUS BEIECTB,
HAOJIO/ICHUS 332 WX MPEBPAIICHUAMHU MPHU MPOBEACHUN HECIOKHBIX XMMHYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JJAOOPATOPHOTO 000PYIOBAHUS U TPUOOPOB;

* (QopmupoBaHuE TPEACTABICHUI O 3HAUYCHUH XUMHUYECKOW HAYKH M PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX MpoOJeM, B TOM 4YHUCIE B MPEJOTBpAIICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA U alaNTAIlUM Y4eOHOT0 MaTepUaJIa M0 XUMHUH

OOyueHue yyeOHOMY HpeaMeTy «XHUMHs» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIbHBIX YCJIOBUH JUIsl YCBOEHHUS MPOrPaMMHOr0 MaTepuaia oOydarolUMUCS C
3IIP. Bonbuioe BHUMaHUE JOJKHO OBITh YNIEJIEHO OTOOpPY Y4eOHOro marepuajia B
COOTBETCTBUU C MPUHLHUIIOM JOCTYIHOCTH MPHU COXpaHEHUH 0011ero 0a30BOro ypoBHSL.
OH 0KEH MO COJIEPKAHUIO0 U 00BEeMY OBITh aIalITUPOBAHHBIM J1J1 00y4aromuxcs ¢ 311P
B COOTBETCTBUU C X OCOOBIMHM 00pa3oBaTesbHbIMU MOTpeOHOCTAMU. CreayeTr 00JIerynTh
oBJajZieHue Mmarepuaiom oOydaronumucs ¢ 3[IP mocpenctBom ero JeTalbHOTO
OOBACHEHHMS] C CHUCTEMAaTHUYECKHMM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
NPUMEHEHUU 3HAHUH C UCIIOJIb30BaHUEM PUEMOB AITOPUTMHU3ALUHU U BU3YAJIbHBIX OTIOP,
00y4eHHs CTPYKTYPUPOBAHUIO MaTepHaia.

Bonbiioe 3HadeHue N7 MOJHOLIGHHOTO YCBOEHHUsI y4eOHOro marepuaia HMMeEeT
oropa Ha MEXIPEIMETHBIE CBSI3H BOMPOCOB, U3y4aeMbIX B JAHHOM Kypce€, C TaKUMU
yueOHbIMU TipenMmeramu  kKak «l'eorpadusi», «Dusuka», «buonorus». IlozBomnss
paccMaTpuBaTh OJMH M TOT JK€ Y4YeOHBbI Marepuan C pa3HbIX TOYEK 3PEHMS,
MEXIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €ro JYYIIEeMY OCMBICIEHHUIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJYYEeHHbBIX 3HAHUN U PAKTUYECKUX YMEHHM.

[Ipy moAroToBKE K ypoKaMm y4WUTEIb JOJKEH MPerycMOTPeTh (POPMUPOBAHHE Y
oOyyJaroumxcsi yYMEHU aHaJu3upoBaTh, CPAaBHUBATh, 0000IATh U3yYaeMblil MaTepua,
IUIAHUPOBATh TMPEACTOALIYI0 paloTy, OCYIIECTBIATh CaMOKOHTpOJb. HeoOxomumo
NOCTOSIHHO CJEIWTh 3a MPAaBWIBHOCTBIO peyeBOro OQGOpMIICHUS BbICKa3bIBaHUMN
obyuatormuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEGHHOCTSMH TMOBEICHUSU JeATelibHOCTH oOyvarommuxcs ¢ 3I1P
(pacTOPMOKEHHOCTb, HEOPraHU30BAaHHOCTh) HEOOXOAUM CTPOKAWIIUI  KOHTPOJIb
COOJIIOACHMSI TTPaBWJI TEXHUKH 0€30MacHOCTH MpHU MPOBEACHUH J1a00paTOpHBIX padoT B
XUMHUYECKOM KaOMHeTe.



IIpumepHbie BUABI AesATeIbHOCTH o0ydarwmmxcs ¢ 3I1P, 00yciaoB/ieHHbIE 0COOBIMHU
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMHU M 00ecIieYUBAIOIINE OCMbICJIEHHOE OCBOCHHUE
co/Jlep:KaHuM 00Pa30BaHUA M0 MpeAMeTy « XHUMMS»

ConepxaHue BHAOB JedaTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax xXumuu
omnpeenseTcss uX 0coObIMH 00pa3oBaTeNbHBIMU MOTpPeOHOCTAMU. [loMuMO MIMPOKO
ucnoas3yeMbix B OOIT OOO oO0mux ais BceX 00Yy4aroIMXcsl BUAOB JEATEIBHOCTH
clelyeT YCWIUTh BUJIBl JACATENbHOCTH, CHEHU(UYHBIE [UIsl JTAHHOM KaTeropuu
oOyyaronuxcsi, 11 00ecreyeHus: OCMBICIIEHHOTO OCBOCHHS CoJiepKaHusi 00pa30BaHUs
0 TMpeAMETYy: YCWICHHE MPEAMETHO-TIPAKTUUECKONU ACSTENBbHOCTH C aKTUBHU3AIUEH
CEHCOPHBIX CHCTEM; YepeOBaHUE BHUIOB JCSITCIBHOCTH, 3aCHCTBYIONIUX Pa3IMYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaia ¢ OMOPOH Ha aJITOPUTM; IOIIATOBOCTH» B
W3YUCHUU MaTepHalia; WCIIOJIh30BAaHUE TOTIOJHUTEIHRHOW BU3YyIBHOW OMOPHI (TUIAHEI,
00pas3ibl, CXeMbl, 1a0JOHBI, ONOPHBIE Ta0NUIbI). J{J1s1 pazBuTHs y oOyyatomuxcs ¢ 311P
YMEHUS  JIeJIaTh BBIBOJIBI, dbopMHpOBaHUS TPaMOTHOTO  PEYEBOTO
BBICKa3bIBaHUS HEOOXOIMMO HCIIOIB30BaTh OMIOPHBIE Ci10Ba 1 Kiuire. Ocoboe BHUMaHUE
ClelyeT yAeIUTh OOYYEHHUIO CTPYKTYPUPOBAHUIO MaTepraa: COCTaBIIEHUE PUCYHOUHBIX
U BepOAJIbHBIX CXEM, COCTaBJICHHE Ta0JIMIl, COCTaBJICHHE KIAcCU(DUKAIIUU C
0003HaUYE€HHBIMU OCHOBAHUAMH JUIsI KJIACCU(DHUKAIIMY U HATIOJTHEHHUE UX TPUMEPAMHU U JIp.
[IpumMepHast TeMaTuyecKasi U TepMHHOJIOTHYECKas Jiekcuka coorBeTcTByeT OOIT OOO.

Hnst obyuaromuxcss ¢ 3[IP cyiiecTBeHHbIMU SBJISIFOTCS TPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuaioM 1o mnpenmery. [IpoBoaurtcs crnenuaibHas paboTa TI0
BBEJICHUIO B AKTHUBHBIA CIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
W3y4yaembie TEpMUHBI BBOJIATCS Ha IMOJUCEHCOPHON OCHOBE, 00s3aTeNibHA BU3yajbHas
TO/IJICP)KKA, aJITOPUTMBI pabOTHI C OMPEACIICHHEM, OTIOPHBIC CXEMBI JIJIS aKTyaTu3alun
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «XumMus» B Y4eOHOM IIaHE

B cootBerctBuM ¢ @DemepanbHBIM  TOCYIApPCTBEHHBIM  00pa3oBaTelbHBIM
CTaHJapPTOM OCHOBHOTO 00Iero oOpa3oBaHus y4eOHbIA mpenMer «XuMus» BXOIUT B
npeaMeTHyo obsacte «EcTecTBEeHHOHaydHbIE MPEAMETH» U SABISETCS 00s3aTEIbHBIM
JUTSL U3YYCHHUSL.

VY4eOHbIM MIaHOM Ha e€ u3ydeHue oTBefeHO 136 y4yeOHbBIX yacoB — IO 2 4 B
Hezaeno B 8 u 9 kilaccax COOTBETCTBEHHO.

Conepxanue  yueOHOro  mpeameTa  «XUMHUA»,  NPEACTABICHHOE B
AnantupoBaHHoOi paboueil nporpamme, cootBercTByeT ®I'OC OO0, pazpaboraHo ¢
yuetoM DenepanbHOM OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusi 1O Yy4eOHOMY TMpeaMeTry «XHUMHUs», COOTBEeTCTByeT dDeaepanibHOM
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMe OCHOBHOI'O  OOILETro
o0Opa3oBaHMs 00YUaIOUINXCS € 33JePKKOI ICUXUYECKOTO Pa3BUTHSI.



COJEP)KAHUE YUYEBHOI O IIPEJMETA «XUMISI»
8 KUIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[peamer xumun. Poab xumuu 6 xcusnu yenosexa®. Tena u Bemectsa. OusndecKue
CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme nayk. Uucrtoie
BemecTBa U cmecu. CriocoObl pasneneHust cMeceid. [IpaBuiia 6e3o0macHoro oopaiieHus ¢
BEIlIECTBAMU U JIaOOpaTOpHBIM oOOpymoBaHueM. [lonsamue o memoodax noO3HaAHUs 8
XumMuu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHYECKUX
anemMeHToB. OTHOCUTENBbHAS aTOMHAas Macca. [IpocTeie u cioxkHbIe BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eeujecms. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBasiiosis
XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

Ou3MUeCKUe ¢ XUMUYECKHE SBIICHUSA. XUMHUYecKas peakuud. [IpuzHaku
XUMHAYECKUX PEAKIUU. YPAaBHEHUS XHMHYECKHX PEaKUUW. 3aKOH COXPAHEHUS MAacCChI
BemiecTB. Kiaccudukanus XUMUYECKMX peakuuil (COeAMHEHUs, Pa3IoKEeHHUS,
3aMeIleHus, 0OMEHa).

XHUMUYECKHI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUJIaAMU
paboThl B jaboparopuu M mpuéMamu oOpalrieHus ¢ JadopaTOpHBIM 000PYI0BaHUEM;
U3y4eHUE W OmNucaHue (U3UYECKUX CBONCTB OOpAa3IOB HEOPTaHUYECKUX BEIIECTB;
HaOmoneHne pu3nyeckux (IIaBJIeHUe BOCKA, TasTHUE Jba, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAILIUS BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEYH, MPOKAIIUBAHUE MEAHOM
IIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHUCIOTOW) SIBICHHM, HAOJIOJEHHE M ONUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX peaKluil (pasyioKeHHe caxapa, B3auMOJICHCTBUE
CCPHOM KUCIIOTHI ¢ XJIOPHIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu HarpeBanum,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosid Meau (I1));uzyyenue cnocoOoB pazeiaeHus
cMecel (C TMOMOIIBI MarHuTta, (QWIBTPOBAaHWE, BbIAPUBAHUE, JAUCTHIUISIIMS,
xpomaTorpadusi), IpoBeJACHUE OYUCTKU MOBAPEHHOW COJM; HAOJIOACHUE U ONHUCAHUE
pe3yJbTaTOB MPOBEICHHS OIbITA, HWLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacCChl;
CO3JIaHHE MOJIETIEN MOJIEKYT (IIapOCTEPKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctraB Bo3zayxa. Kuciopoa — 3JeMEHT M MPOCTOE
BemecTBo. HaxoxaeHune kuciaopoaa B npupojie, GU3NIecKue U XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIOpoaa B
nabopatopun u npomwviuiienHocmu. llpumenenune kucimopopa. [lonstue o0 okcumax.
Kpyrosoport kucnopona B npupoze. O30H — aniomponuas Moouguxayus KUciopood.

Tennosou a¢ppexm xumuueckou peakyuu, mepmoxumuyeckue ypasHenus, 3K30- U
HIOTEPMUYECKUE PEAKIUH. Tonaueo: y2ons u meman. 3acpsaznerue 6030yxa, ycuienue

! 3nech 1 nanee KypcMBOM 0003HAYEHBI TEMbI, H3yUEHHE KOTOPBIX IIPOBOUTCS B 03HAKOMUTENbHOM iaHe. Iegaror
CaMOCTOSTEIIFHO OIPECIIICT 00bEM U3y4aeMOro MaTepraa.



NApHUK08020 I¢hchexma, paspyuienue 030H08020 CIOS.

Bonxopon — anemeHT U npoctoe BemecTBo. Haxoxnenue Bogoposa B NpUPOE,
bu3nUeckue U XUMUYECKHE CBOMCTBA (Ha IPUMEPE B3aUMOJICUCTBHS ¢ HEMETANIAMU U
OKCUJaMU METAIIJIOB), IPUMEHEHHUE, cnocobbl nonyuenus. IIoHITHE 0 KUCIOTaX U COJISX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH ABorazipo. MoJisspHbIN
00BEM ra3oB. PacueTsl mo xumMudecko popmyse. PacueTs MaccoBOM 10JIM XUMUYECKOTO
3JIEMEHTA B COCAMHEHHUH, KOJMYECTBA BEIIECTBA, MOJIIPHONW MacChl, MOJIIPHOTO 00beMa
ra3oB. PacuéTel N0 XUMUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee cocTtaB, CTpoeHHE U MOJIEKYJIbL. Boda kak
pacmeopumens. PactBopbl. [lonamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACMBOPAX.
Ilousmue pacmeopumocmu eewjecme 6 600e. PacdeT MacCOBOM JOJM BEIIECTBA B
pacTBope (NpOLIEHTHAs KOHIEHTpauus). MaccoBasi [0J1 BELIECTBA B PacTBOPE.
Xumuueckue ceolicmea 600bl (paznodcenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
okcuodom cepwl (1V) peaxyuu c memannamu, KUCTOMHBIMU U OCHOBHBIMU OKCUOAMUL).
Tousmue 06 ocnosanusix. Ponb pacmeopog 6 npupooe u 6 xcusnu yenogexa. Kpyzosopom
8000bl 6 npupode. 3arpsi3HEHUE MPUPOIHBIX BOJI. OXpaHa U OYUCTKA TPUPOIHBIX BO/I.

Baxneiime  kjmaccel  HeopraHumdeckux — coenuHeHuid.  Knaccudukamms
HEOpPraHWYEeCKUX coenuHeHud. OKcuapl: cocTaB, Kiaccupukauus (KUCIOTHBIE,
OCHOBHBIE, amgomephbie, Heconeobpazyrujue - Ha npumepe okcuoa yenepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. I[lonyuyenue u XUMHYECKUE CBOWCTBA OKCHIIOB
(B3aUMOJENCTBUE C BOJOM, KucioTamu, umienoyamu). OcHoBanus. Knaccuduxanus
OCHOBAaHMM: IIEIOYM M HEPACTBOPUMBIE OCHOBaHHsA. HOMEHKnIaTypa OCHOBaHUM.
du3nyeckue M XHMHYECKHE CBOMCTBA OCHOBaHMM (B3aUMOJACHCTBHE C OKCHIAAMH
HEMETAJUIOB, KUCIOTaMH, COJIsIMU). [loyuenue ocnoganuii.

Kucnotsr: cocrtaB, kinaccudukaiysi, HOMEHKJIATypa, (pU3NYECKne U XUMUUYECKHE
CBOWCTBA (B3aUMOJICUCTBUE C METAJNIAMHU, OCHOBHBIMU OKCHUIAMHU, OCHOBAHUSIMH,
COJISIMH, Ha MPUMEpPE COJISTHON U CEPHOM KHUCIIOT), CHOCOObL noyyeHus. Pl akTUBHOCTH
metauioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKIATypa CoJied, cnocobsl noyyeHus,
B3aUMOJICUCTBHE COJIEN C METAJUIAMH, KUCJIIOTaMU, IIEJI0YaMH U COJIIMH, TPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX THAPOKCHUAAX (HA TPUMEPE LHUHKA U AIIOMUHUSA):
XumuuecKkue ceoucmea (83aumooelcmeue ¢ KUCIOMamu U weiouamu, pasiodxceHue npu
HazpesaHuu) u noLyyeHue.

['enernueckass CBA3b MEXAYy KjlaccaMd HEOPraHUYECKUX  COEAUHEHUM.
['eneTnueckue psbl.

XHAMHUYECKHUIN DKCIIEPUMEHT: KAYECTBEHHOE ONPEIEIICHUE CONIEPKAHUS KHCIOPOAA
B BO3/lyX€; MOJIy4YeHHE U U3YUEHHE CBOMCTB KUCIOPOJa; HAOIIOACHUE B3aUMOACHCTBUS
BEILECTB C KUCJIOPOJOM U YCIOBHUSI BOSHUKHOBEHHUS U MIPEKpallleHUus TopeHus (moxapa);
03HAaKOMJICHHE C 00pa3llaMu OKCHJIOB U OINKCAaHUE UX CBOMCTB; MOJyYCHUE U U3YUCHHE
CBOWCTB BoJiOopoJa (TopeHue); HaOIoieHre 00pa3IoB BEUIECTB KOJUYECTBOM | MOJIb;
UCCIIEJIOBaHHE OCOOCHHOCTEH PAacTBOPEHMsI BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaCCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA,;
B3aMMO/ICHCTBUE BOJbI C METANIAMU (HATPUEM U KaJIbLIEM) (BO3MOYXKHO UCIOJIH30BAHUE
BUJIEOMATEPHUAIIOB); ONPEJIEIECHUE PACTBOPOB KHUCIOT M IIEJIOYE C MOMOUIBIO
MHIMKATOPOB; UCCIEeI0BaHNE 00pa3lloB HEOPTAaHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;



HaOJIOZICHNE W3MEHEHUS OKpPAaCKM HMHIMKATOPOB B PACTBOpPAX KUCIOT M IIEIOYEH;
u3yueHue B3aumojencTBusi okcuaa meau(ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAaKIUN HEWUTpaIu3alMu; IOJYyYEHHE HEpPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHUE OJTHOI0 METAJUIA IPYTUM U3 PACTBOPA COJIM; PELICHHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHEeNIMe KIacChl HEOPTaHUYECKUX COETMHEHUI.

IHepuoauueckuii 3akoH u Ilepuoamyeckass cucrema xumuyeckux djaemenros /. U.
MenpgeneeBa. Crpoenue aTtomMoB. Xumuuyeckass  CBfi3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKIIUN

[TepBbie MONBITKY KIACCH(PUKAIIMA XUMHUIECKUX dIeMeHTOB. [ToHsATHE O TpyImax
CXOJIHBIX AJIEMEHTOB (II[EJIOUHbIE U MIEJIOYHO3EMETbHBIC METAILIBI, TAJIOT€HbI, UHEPTHBHIC
rasbl). DnemeHmol, KOMopwvle 06pa3yrm amgpomepHvie OKCUObL U 2UOPOKCUODL.

Ileppnogmueckuit 3akoH. Ilepuomnueckas cuUCTEMa XUMHUYECKHX DJIEMEHTOB
. N. MenneneeBa. Kopotkonepuoanas u daunrHonepuooras Gopmel [lepuonnueckoi
cUCTEMBI XUMHUUYECKUX 31eMeHTOB []. 1. Menneneesa. [lepuoasl u rpynibsl. Pusnyecku
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX Sifep. HM3zomonwvi. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000104eK aTOMOB TepBbiX 20 XUMHUUECKHX 3jieMeHTOB [lepunoanueckoit
cucrembl JI. M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO 3JIEMEHTa MO €ro
nonoxeHuro B [lepuoguueckon cucreme /. . Menaeneena.

3axonomepHocmu U3MeHeHUsl C8OUCME INEMEHMO8 MANbIX NePUo008 U 2/AGHbIX
HOO2pYNn, 8 3ABUCUMOCMU OM  AMOMHO20 (NOps0K08020) HoMepa 3HayeHue
Ilepuoouueckoeo 3axkona u Ilepuoduueckou cucmemvl XUMUYECKUX DJIEMEHMOS8 O]
pazeumus Hayku u npaxmuku. /. Y. Menoenees — yuénwiii u epaxcoaHuH.

Xumudeckass cBs3b. KoBajeHTHas (mosisipHass ¥ HEMOJIAPHAs)  CBS3b.
AnexmpoompuyamenbHOCms AmomMo8 Xumuieckux 2nemenmos. IOHHast CBs3b.

Crenenb okucieHus. OKUCIUTEIBLHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchr
OKHCJIEHHUS U1 BOCCTAHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN DKCIEPUMEHT: U3y4eHHE O0O0paslioB BEHIECTB METAUIOB U
HEMETAJUIOB; B3aUMO/JICHCTBUE TUAPOKCUIA IIMHKA C PACTBOPAMHU KHUCIOT U IIEIOYEH;
MPOBEJEHUE OIBITOB, MILTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuu pa3aoKeHUs, COCAUHEHNUS ).

MesxknpeaMeTHbie CBA3H

Peanuzanusi MEXNpEeIMETHBIX CBS3€M TpU HM3YyUYCHHMM XUMUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTOJIb30BAHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK
U TIOHSTUH, SIBIAIONIUXCS CUCTEMHBIMHM JJIS OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (DakT, rUNoTe3a, TeOpHsl, 3aKOH,
aHaNMM3, CHUHTE3, KiIaccu(ukaius, TMepUOIUYHOCTh, HAOIIOEHNEe, HKCIICPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHHUE.

®usuka: MaTepusi, aToOM, BJEKTPOH, MPOTOH, HEUTPOH, MUOH, HYKIIH], U30TOIMbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJJIEKTPUUYECKUN 3apsjl, BEUIECTBO, TeNO, OO0bBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ras, (U3MUYECKUE BEIMYMHBI, EIUHUIIBI U3MEPEHHUS,



KOCMOC, TUTaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: doTocuntes, npixanue, buocdepa.

['eorpadus: armochepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TIOPO/IbI, MTOJIC3HBIC
UCKOTIaeMbIE, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKAsl peaKUMs

ITepunoanueckuii 3akoH. Ilepuoauueckas cucremMa XUMHYECKHX DJIEMEHTOB /I.
N. MenneneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIMS, KaJbLUHUSI U UX COCAUHCHHUMN B
COOTBETCTBHUM C TOJIOKECHUEM 3JIEMEHTOB B [lepnoanyeckoi cucTeMe U CTPOECHUEM HX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMAYECKOW CBSI3H. THUIIBI KPUCTAIUIMYECKUX PEMIETOK,
3ABUCUMOCTb CBOUCME Beujecmed Om Muna KpUCMALIUYecKou peuémrku U 6uoa
XUMUYECKOU CB53U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS U
TpUBHAJIbHAS ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kjaccam
HEOPTaHWYECKUX COCIMHCHUN, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukanus XuMUuecKuX peakiuil 1Mo pa3IudHbIM MpU3HaKaM (10 YUCly U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo M3MEHEHUIO
CTEIICHEH OKHCJICHUS XHMHYECKHUX OJJIEMEHTOB, IO oOpamumocmu, noO Y4acmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE peaKUu. 1epmoxumuieckue ypagHeHus.

llonamue o ckopocmu xumuyeckou peaxyuu. Illonamue 06 obpamumvix u
HeoOpamumblx Xumudeckux peaxyusx. Ilonamue o 20MO2eHHbIX U 2emepOo2eHHbIX
peaxyusx. [louamue o xumuueckom pasnogecuu. CmeweHue XumMuieckoeo pagHo8ecusl.
Daxmopul, eruAOWUE HA CKOPOCMb XUMUYECKOU Peakyuu U NOJOHCEHUE XUMUYECKO2O
pasHosecusl.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC peaxkumu, 3JIEKTPOHHBIN Oaanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHOM peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUN ¢ UCITOIH30BaHUEM METO/Ia JICKTPOHHOTO OaraHca.

Teopus 37IEKTPOJUTHYECKON TUCCOIUMAIIMU. DJICKTPOJIUTHUYECKAs TUCCOIMAIINS.
DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI. Mexanusm ouccoyuayuu eujecma
C PA3IUYHBIMU UOAMU XUMUuyecKol cesazu. Ilonamue o cmenenu ouccoyuayuu. CUIbHBIC
U C1a0bIe DJIEKTPOJIHUTHI.

Peakunm nonHoro obMmeHa. YCIIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa J0
KOHIa. ITosHbIe U COKpalllEHHbIE MOHHBIE YPABHEHUs peaklui. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMl W CcOJied B CBETE€ MPEICTABICHUNA OO0 DSIEKTPOIUTUYECKON
nuccormanuu. Cpena pactBopa. KadecTBeHHBIE peaklMM HAa KaTHOHBI UM AHUOHBI:
XJopua-, OpoMua-, HOAWI-, cyiabdar-, kapOoHar-, cuiIMkaTr-, Gocdar- aHUOHBI;
T'HJIPOKCH/I-HOHBI; KATHOHBI aMMOHHMSI, MarHusl, KaJIbLIKs, alFOMUHUS, JKeje3a (2+) u (3+),
Menu (2+), IuHKa, MPUCYTCTBYIOIINE B BOJIHBIX pacTBOPAX.

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOMACISIMHU KPUCTAIIMUYECKUX
pPEmETOK HEOPTAaHMYECKUX BEIECTB — METAJUIOB M HEMETAUIOB (Tpaduta u anmasa),
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CIIOKHBIX BEIIECTB (XJOpUIa HATpUsl); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peakIMu OT BO3JACHCTBUA PA3IUYHBIX (PAKTOPOB; HCCICAOBAHUE
AIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA TUCCOLMAIIUN KUCTIOT, IIeI0YeH U
coieil  (BO3MOXHO MCIOJIb30BAHUE  BHUJIEOMATEPUANIOB); TPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKA TIPOTEKAHMUS PEAKIM HOHHOTO oOMeHa (oOpa3zoBaHHE
ocajiKka, BbIJIEJICHHUE raza, o0pa3oBaHUE BOJIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKIUi  (TOpeHHE, peakluuu  Pa3IoKEeHHUS,
COEIMHEHMS); PACIO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIbI0 KAaYECTBEHHBIX
peakiMii Ha HOHBI; pEeHICHUE IKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTtansibl n nx coeJuHeHUs

OO6mast  xapaktepuctuka TrajoreHoB. (OCOOEHHOCTHM  CTPOCHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u puanyeckre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOr€HOB. XMMHUYECKHUE CBOMCTBA Ha TpUMEpE XJiopa (B3auMOICUCTBIE ¢ METaJlJIaMU,
HEMETaJUIAMH — BOJOPOJOM M KHCIOPOAOM, uenouamu). Xiopoogopoa. ConsHas
KMCJIOTa, XUMHYECKHE CBOWCTBA, noOJyYeHue, TPUMEHEHHE. [lelicmeue Xxiopa u
XJ10p0B0OO0OPOOA HA Op2aHu3M yenoekda. BaxkHeWlne XJIOpUIbl U UX HAXO0XKICHUE B
MIPUpPOJIE.

OO6mrass xapaktepuctuka sneMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPO/JIa M cepbl. XapaKTepHbIE CTETICHU OKHCIICHUS.

Crtpoenue u (u3MUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpPHI.
AmnoTponHble MOAM(PUKAIMKA KHUCIOPOJa U Cepbl. XUMHUYECKHE CBOWCTBA CEPHI
(B3aMMOJAEICTBUE C HememanlamMu — BOJIOPOJIOM M KHUCIOPOJAOM, METaJIaMH,
KOHUEHMPUPOBAHHLIMU A30MHOU U cepHou Kucaiomamu). CepoBOJIOPOJ: CTPOCHHE,
bu3nUecKkue U XUMUYECKHUE CBOMCTBA (KHUCIOTHBIE WU BOCCTAHOBUTEIBHBIE CBOMCTBA).
OKcubl cepbl Kak MPeJACTaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KucioTa: GU3n4ecKue u
xumuyeckue cBoiictBa (oOmume wu crnenuduyeckue). ColMd  CEpHOM  KHUCIOTHI,
KaueCTBEHHAasl peakuus Ha cyibdar-uoH. CepHucTas Kucjaota. Xumuueckue peaxkyuu,
Jiedcaujue 8 0CHO8e NPOMBIULIEHHO20 CROC0Oa NolyyeHus cepHoll kuciomol. Haxoxaenue
cepbl U €€ coenrHeHuil B npupoje. [IpuMenenne cepsl U ee COeAMHEHUI BOBITY U B
POMBIIUIEHHOCTU. Xumuueckoe 3azpsa3Henue oKpyicaroueli cpedvl COeOUHEeHUIMU cepbl
(Kuciomuwie 0024cou, 3a2ps3Henue 8030YXa U 6000EMO08), CHOCOObI €20 NPeOOMBPAUeHUS.

OO6mrast xapakTepuCTHKA MIeMEHTOB V A-rpytibl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u (ocdopa, XxapakTepHbIC CTCIICHN OKUCIICHHS.

A30T, pacmpocTpaHeHHE B TpHpoAE, (PU3NYECKHME W XWMHUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C MeTaIlaMd W HEMETaUIaMHd - KHUCJIOPOJIOM | BOJOPOIIOM).
KpyroBopor azora B mpupoge. AMMHak: (HU3NYECKHE M XUMHUYECKHE CBONCTBA
(oKucaeHrue, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), noayuenue u npuMmenenue. Coyu
aMMOHHSI: COCTaB, PU3NUECKHE U XUMUYECKHUE CBOMCTBA (Pa3yioKEHUE, B3AUMOICHCTBHE
co IejoyaMu), npuMmeHeHue. KauecTBeHHass peakivsi Ha HOHBI aMMOHHUSA. A30THas
KUCIoTa, €€ (U3MYECKHUEe U XUMHUYECKHEe CBOMcTBa (00mme u crenudpudeckue),
noayuernue. Hutpatsl (paznoxkenue). Azotucras kuciora. Mcrnonb3oBaHue HUTPATOB U
coJIell aMMOHMSI B Ka4eCTBE MUHEpaIbHBIX yIOOpeHUU. Xumuueckoe 3acpssHeHue
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OKpYyHcaroweli cpeobl COeOUHEHUAMU A30Ma (KUCIOMHbIe Q0HCOU, 3a2psA3HeHUe 8030VXd,
NOYBbL U B0OOOEMOB).

dochop, arromponuvie mooupuxayuu ocgopa, U3NUECKHE W XUMHUCCKHUE
CBOMCTBa (B3aMMOJICHCTBHE C METAJIaMU, HEMETAJJIaMU, KOHYEHMPUPOBAHHbIMU
azomnou u ceprou kucromamu). Oxcun dochopa (V), oprodochopHas kuciora:
buznueckue M XUMUYECKUE CBOMCTBA, noayuenue. I[lonamue o MuHepaibHuIX
y0oopeHusax: Humpamsl u Gocpamol. Ilonamue o komniekchvix yooopenusx. OOmas
xapakTepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHMSI aTOMOB YIJIepo/a U
KpeMHUs. BaleHTHOCTh W XapaKTepHbIE CTENEHU OKHCIEHHUS aTOMOB Yriepoja u
KpeMHus. PacripocTpaneHnue yriaeposa B MpUpoIe, XapaKTepHbIE CTETICHH OKHUCIICHUSI.

VYrnepon, amiorpomnHble Moaudukanuu (rpadur, ammasz), Qusnueckue u
XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB (B3aUMOJICHCTBHE C METAJIJIaMH, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). Ancopoiusi. KpyroBopot
yraepoga B mpuponae. OKcuabl yriepoaa, ux (pu3ndeckue M XHMHUYECKHE CBOWCTBA,
MOJTY9YCHHE U PUMEHEHHE, ICUCTBUE HAa OPTAaHU3M YeJIOBEKa. JKo102uyecKue npooemst,
ceszanHvle ¢ oxcuoom yenepooa(lV), eunomesa 2nobanbHo2o nomenjieHus KiuMamd
napHukoswli d¢gexm. YTonbHAs KUCIOTa U €€ COoJM, UX (PU3NYECKUE UXUMUUYECKUE
CBOMCTBa, nonyueHue u npumeneHue. KauecTBeHHas peakiusi Ha KapOOHAT- MOHBIL.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH M CEJIbCKOM
XO3SUCTBE.

OO6mwme mpeacTaBiIeHUs 00 OCOOCHHOCTAX COCTaBa M CTPOCHHUS OPTaHHMYECKHX
COeMHEHUN yriepo/ia (Ha mpuMepe MeTaHa, dTUJICHA, 3TaHOJIa, YKCYCHOU KUCIIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Kiaccugpuxayus opeanuueckux eewjecms. Ilonstue o
OMOJIOTHYECKN BaXKHBIX BEIIECTBAX: JKHUpaX, O€IKax, yriaeBojgaXx — U MX POJH B KU3HH
yenoBeka. Mamepuanvnoe eOUHCME0 Op2aHUYEeCKUX U HeOP2AHUYECKUX COeOUHEeHUU.

Kpemnuii, ero pusnueckue u XuMU4YeCKre CBOMCTBA (Ha MPUMEPE B3aUMOACHCTBUS
C MeTaJUlaMU U HEeMeTalllaMu), noayuenue u tipumeHeHue. CoeouneHus KpemHus 8
npupooe. Obwue npedcmasienus 06 oxcuode kpemuusa(lV) u xpemrnuesoil xuciome.
Cunukameol, usuueckue u XumuyecKue C80UCMBA, NOJyYeHue U npumeHeHue 6ovimy,
NPOMBIUULEHHOCTNU (8 MEOUYUHCKOUL, DJIEKMPOHHOLL, CIMPOUMeIbHOU u 0p.). Bascnetiwue
cmpoumenvbHble MAmepuansl: Kepamuka, CMmeKao, yYemeHm, OemoH, Hcene300emoH.
IIpobnemvl 6e30nacro2o UCNONBL306AHUS CIPOUMENILHBIX MAMEPUALO8 8 NOBCEOHEBHOL
HCU3HU.

XVWMHUYECKHI DKCIIEPUMEHT: HM3yYeHHE OOpa3lloB HEOPTaHWMYCCKUX BEIICCTB,
CBOKMCTB COJISTHOW KHCIJIOTHI, MPOBEJCHNE KaueCTBEHHBIX PEaKIMil Ha XJOPUI-UOHBI U
HAONFOZICHUE TIPU3HAKOB MX TPOTEKAHMS; OMBITHI, OTpaxarone QU3NIECKUe u
XUMUYECKHE CBOMCTBA TAJIOTEHOB M WX COCIUHECHUN (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHUATIOB);  O3HAKOMJICHHME ¢ oOpaslmamMu  XJOPUAOB  (TaJIOTCHHIIOB);
O3HAKOMJIEHHE C 0OpaslamMu cepbl U €€ COCNMHECHHSIMHU (BO3MOKHO HCIIOJIh30BAHUE
BUJICOMATEPHUAIIOB); HAOJIOJEHUE TMporecca OOYTIMBaHMS caxapa TMOJ JCHCTBHUEM
KOHIICHTPUPOBAHHOM CEPHON KHMCIOTHI; U3yUYeHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON
CEPHOM KHUCIIOTHI, MPOBE/IEHNE KaYeCTBEHHON peaKIuu Ha Cylb(aT-uoH u HabI0IeHNe
npu3HaKa e€ MPOTEeKaHMs; O3HAKOMIJICHHE ¢ (PU3NYECKUMH CBOMCTBAMH a30Ta, pocdopa
U UX COEIMHEHUN (BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPHUAIIOB), 0Opa3liaMu a30THBIX
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U GocPopHBIX yI0OpEHHUIi; MOIyYeHE aMMHaKa U U3YYEHUE €ro CBOWMCTB; MPOBEACHHE
KaueCTBEHHBIX PEAKIMii Ha WOH aMMOHHS U (GochaT-uoH M U3YYCHHE MPU3HAKOB HUX
IIPOTEKAHMs, B3aWMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOKHO MCIOJIb30BAHHE BUACOMATEPHUAIIOB); U3YyUYCHHE MOJIEIEH KPUCTATUTMYECKUX
peméTok anMaza, rpaduTa; 0O3HAKOMIICHHE C IPOIECCOM aJCOPOIHMH PacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJIEM H© YCTPOMCTBOM NPOTUBOrasa; IIOJy4YECHUE
YIJIEKHCJIOTO Ta3a U M3YYEHHE €ro CBOWCTB; MPOBEICHUE KAYECTBEHHBIX PEAKIHMM Ha
KapOOHAT- ¥ CUJIMKAT-UOHBl U M3YYCHHE MPHU3HAKOB UX MPOTEKAHMS; 03HAKOMIICHHUE C
MPOAYKIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH; PEMIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxHelIlne HeMeTaulbl U UX COSTUHEHHUS.

MeTaJsibl 1 UX COCAUHECHUSA

OO6mas xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HMX
nonoxkenus B Ilepuonnueckon cucreme xummyeckux siemeHToB . . Menneneesa u
ctpoeHnsi aToMoB. CTpoeHHE METaIoB. MeTajuinueckass CBSI3b M METalInyecKas
KpUCTAUINYECKAsT PEIIETKA. OJEKTPOXMMHYECKHA PSAJ  HANPSHKEHUA METAJUIOB.
dusznyecKkue W XUMHYECKHUE CBOMCTBA META/IOB (B3aUMOJIEUCTBHE C KHUCIOPOIOM,
BOAOW, kucinoraMu). Obwue cnocobwvr nomyuenus: memannosg. llonamue o Kopposuu
Memainos, OCHOBHble Cnocobvbl 3awumul ux om kopposuu. Cniagvl (cmanv, uyyeyH,
O0pantoOMuHull, OPOH3a) U UX NpUMEHeHUe 8 ObLMY U NPOMBILULIEHHOCMU.

[Ilenounsle MeTaUIbl: MOJIOKEHUE B llepuoanueckor cucremMe XUMHYECKUX
aneMeHToB [[. 1. Menzaeneesa; ctpoenue aroMoB. Haxoxzaenue B npupoae. Pusnyeckue
U XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanwusi). OKCUIbI U TUAPOKCHUIBI HATPHUSI
u Kanus. [[puMeHeHne mel0YHbIX METANIOB U UX COEIMHEHUH.

[IlemoyHO3€EeMENBHBIE METAJIBI MATHUM U KaJbIUMK: TTOJ0XKeHUE B [leproanueckon
CHUCTEME XMMHUYECKUX dJieMeHTOB [[. 1. MeHneneeBa; CTpoeHME NX aTOMOB; HaXOXKICHUE
B npuponae. Ou3znyeckue M XMMHUYECKHE CBOMCTBA MAarHus M Kaiublus. BakHeimmne
COEAUHEHUS KalblMs (OKCUJ, THUAPOKCHUI, COJIU). JKécmkocmb 600bl U cnocobwl eé
YCMPAaHeHUs.

AJIFOMUHUNA: MOJIO)KeHUE B [lepruoandeckol CUCTEME XHMHUYECKHUX JJIEMEHTOB
J. W. MenneneeBa; crpoeHue aroma; HaxoXIeHHe B mnpupoge. Dduznueckue u
XUMUYECKHE CBOMCTBA amtoMuHMS. AMGMOTEpHBIE CBOWCTBA OKCHIA W THUAPOKCHIIA
ATFOMHUHUSL.

Kenezo: nmonoxkenne B Ilepruonmyeckor CUCTEME XUMHUYECKHX 3JIEMEHTOB /I,
N. MeHnneneesa; CTpOEHHE aTOMa; HAXOXKJICHUE B Ipupoae. uszndeckne u XMuMAYECKUE
CBONCTBa keje3a (B3aUMOJICEUCTBUE C METAJIaMH, KUCIOTaMu U coisiMu). OKCHIBI,
runapokcunl v conu xenesa(Il) u xenesza(Ill): cocras, cBolicTBa u noryueHue.

XUMUYECKHUM IKCIIEPUMEHT: 03HaKOMJIEHUE ¢ 00pa3iiaMyi METaJIOB U CIIJIABOB, UX
(bU3NYECKUMU CBOMCTBAMH; H3YyUYCHHE PE3YJIbTATOB KOPPO3UH METAJIOB (BO3MOYKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHU/IA KAJIBIIUS U
HATpHs C BOJIOM (BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBONCTB
HKECTKOM BOJIBI; Ipoliecca TOPEeHMsl Kelie3a B KUCIOpOoJe (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEeaKIMi Ha MOHBI (MarHus,
KaJIbIusl, amoMuHus, nuHka, xenesa(ll) u xenesza(Ill), meau(Il)); nHabmroaenue u
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OMMCAHUE IMPOILIECCOB OKpAlllMBaHUS IJIAMEHM HOHAMM HaTpusl, Kadus MU Kajablus
(BO3MOXXHO HCIIOJIB30BaHUE BHACOMATEPUAIIOB); MCCIEIOBaHNE aM(POTEPHBIX CBOWCTB
TUAPOKCHJIA ATFOMUHUS M TUAPOKCHIA IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 337a4 110
Teme «BakHenIe MEeTaJUTbl ¥ KX COCIUHEHUS.

Xumus u okpyxycarouwasn cpeoa

Hosvle mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 6 noeceonesHol
HCUsHU uenogexka. Xumus u 300pogve. bezonacnoe ucnonvzosanue eewjecme u
Xumuveckux peaxyuu 6 Owvimy. lIlepeas nomowpb nNpu  XUMUYECKUX — O0XHCO2AX
u ompasnenusx. OCHOBbl 5KON02UYECKOU 2pamMomuHocmu. Xumudeckoe 3azpsi3HeHue
OKpydHcaroweti cpeosvl (npeoenvHas oonycmumas konyenmpayus eewecms — IJ/[K). Ponb
XUMUU 8 peuleHUU IKOA02UYeCKUX NpoD.ieM.

Ilpupoonvie ucmounuxu yeneo00pooos (yeoib, NpupooHvlll 2a3, Hepmy),
NPOOYKMbl UX nepepabomru, ux pob 6 Obimy U NPOMbILUIEHHOCU.

Xumuueckuil d9KCcnepumMeHm: uzyueHue oopasyos Mamepuanos (Cmexio, Chiagvl
Memainnos, NOIUMEPHblE MAMEPUATIDL).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanuss MexXnpeIMETHBIX CBs3€H NpH H3y4eHHMH XuUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSTHIA, TaK
U TIOHATUM, SBJISIONIMXCS CHUCTEMHBIMH JJIS OTIEIBHBIX NPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC IOHATUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaNMM3, CHUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAOIIOEHNEe, HKCIICPUMEHT,
MOJICTUPOBAHUE, W3MEPECHHE, MOJEIb, SBICHUE, MapHUKOBBIN 3(PdekT, TeXHOIOorus,
MaTepHabl.

duznka: MaTepusi, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIH], U30TOIIBI,
PaINOAaKTUBHOCTh, MOJICKYJIa, DJICKTPHYCCKUI 3apsi, TMPOBOIHUKH, MOJYITPOBOIHUKH,
TUDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEN0, 00bEM, arperaTHOe COCTOSTHUE BEIECTBa,
ra3, pacTBOp, PACTBOPUMOCTh, KPUCTANIMYECKAs pemETKa, CIUIaBbl, (U3WYECKUE
BEJTUYMHBI, €IUHUIIBI H3MEPEHHUS, KOCMHUYECKOE IPOCTPAHCTBO, TUTAHETHI, 3BE3IBI,
Connue.

buonorusa: ¢orocunTes, npixanwe, Owocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIbHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MHUHEpPaAIbl, TOPHBIE MOPOABI, IMOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMBI MPAKTHYECKHX PAdOT:
1. JIaGopatopHoe  obOopymoBaHMe W mTpueMbl oOpamieHuss ¢ Hum. [IpaBuia
0e3omnacHoi pabOThl B XUMUYECKOH J1a00paTopuu.
OuucTka 3arpsI3HEHHOM MOBAPEHHOU COJIH.
[Ipu3HaKy MPOTEKAaHNUS] XUMAYECKUX PEAKIUN.
[Tomy4yeHue Kkucaopoaa v U3y4eHHe ero CBOMCTBR.
[Tony4yenue Bo1opoJa U U3y4eHUE €ro CBONCTB.

o ghkwd

[IpuroroBneHue pacTBOPOB C ONPEAEIICHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BELIECCTBA.
7. Pemenue IKCIEPUMEHTAIbHBIX 337ady 1o TeMe «OCHOBHBIE KJIACChI
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HEOPTraHUYECKUX COCUHEHUN.
8. Peakuun noHHoro oomexa.
9. KauecTBeHHbIE peaKkIIMM HAa HOHBI B PacCTBOPE.
10.ITonyyeHne aMmMuaka u U3y4yeHUE €r0 CBOMCTB.
11.TTosryyeHue yriIeKUCIIOro ra3a u M3y4eHHe €ro CBOMCTB.
12.Pemenue skcnepuMeHTalbHbBIX 3a1a4 1Mo Teme «Hemeramnsr IV — VII rpynn u
UX COCIUHEHUN.
13.PemieHune 3KkCriepuMEHTaIbHBIX 3a/1a4 10 TeMe « MeTallIbl M UX COeTUHEHUS.
[Ipn mnpoBeAeHUMM MPAKTUYECKOM pabOThl KaXAbld €€ 3Tal BbIIOJHAETCS
oOyuaromumucst ¢ 3[1P BmecTe ¢ yuuTenem W moj ero pykoBoacTBoM. Ha mocke
00s13aTeNTbHO BBIBEUIMBAIOTCS MPAaBHJIA TEXHUKH OE30MacHOCTH, COOTBETCTBYIOIIHNE
JAHHOMY BHUJYy paOOThI, JAeTCsl MpaBHIIbHAs 3aluch (OPMYNI M YKa3bIBaeTCS LEJb
npoBefeHus padoThl. [Ipu HEOOXOAUMOCTH 1aeTcsl BU3yaJbHbIA aJITOPUTM BBIIOJHEHUS
3a/laHusl. DTO CIIOCOOCTBYET OCO3HAHMIO OOYYAIOUIMMUCS BBIINOJIHAEMBIX NEHCTBUI U
IIOJIyYEHHOTO pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHUAJIBI 10 XUMHHU

Jlist opraHuzaliid MPOBEPKU, y4eTa M KOHTPOJS 3HAHUN 0Oydarouuxcs IO
MpPEeAMETY MPEAYCMOTPEHBI KOHTPOJIBHBIC PaOOTHI, CAMOCTOATEIbHBIEC PAaOOTHI, 3a4€THI,
nmpakTHdeckue paboTel, TecTupoBaHue. OTHUM W3 METOJOB KOHTPOJS PE3yJIbTaTOB
oOyuenus: oOyuaromuxcs ¢ 3I[IP sBngercs Meron MONMMBApHATHUBHOTO 3SKCIIpPECC-
TECTUPOBAHUSI C KOHCTPYHPYEMBIMH OTBeTaMH. Ero OTIWYUTENbHBIMU YepTaMu
SIBJISTFOTCS OTIEPATUBHOCTH, BHICOKAs CTETICHh WHUBU Ty JIU3aI[UU 3HAHUH, CPAaBHUTEIHHO
MaJible 3aTpaThl BPEMEHHU U TPyJa Ha MPOBEPKY OTBETOB O0yUAIOIINXCA.

st obyuarommxcsa ¢ 3[1P Bo3aMoxkHO m3MeHeHue (DOpMyTUPOBKU 3aJaHHUI Ha
«TIOTIATOBYIO», QJaNTarus TPEeIIaraéMoro 0oOydJaromeMycsi TECTOBOTO (KOHTPOIBHO-
OIICHOYHOTO) MaTrepuaja: HWCIOIb30BaHNE YCTHBIX M THUCHMEHHBIX HWHCTPYKIIHH,
YIOPOIIEHUE JIMHHBIX CIOKHBIX (POPMYIUPOBOK WHCTPYKIIUH, pEIIeHHE C OMOpO Ha
aNTOpUTM, 0Opasell, UCTI0JIb30BaHUE CIIPABOYHON MH(OPMAIIUH.

KouTposabHbie padoThl 10 TEMaM

B paboueii nporpamme npeaycMOTpeHO 9 KOHTPOJIbHBIX paboT:

Kommponvnas paboma Ne 1. IlepBoHadaibHbIE XHMHYECKHUE TTOHSTHS.
XHWMHYCCKHE 3JIEMEHThI. XUMHUYECKHE (POPMYJIIBI U ypaBHEHUS.

Koumponvnaa paboma Ne 2. Tlepuonuyeckasl cuctreMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckas CBSI3b.

Konmponvnas paboma Ne 4. Kucnopona. Oxcunsl. 'openne. Bogopoa. Kuciaoresr.
Counu.

Komnmponvuas paboma Ne 5. O600111eHIE CBEJICHHN 0 BaXHEHUIIINX KJlaccax
HEOPTaHUYECKUX COCTMHCHUM.
Konmponvnas paboma Ne 6. DNeKTpoIUTHUECKAS TUCCOITUALIHS.
Konmponvnas paboma Ne 1. Hemertaisl.
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Konmponvnas paboma Ne 8. Metaiibi.
Konmponwvnasa paboma Ne 9. Utoropast paboTta 3a Kypc HEOPraHUYECKON XUMHUH.

[IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHU A YYEBHOI'O [TPEJJMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarel ocBoeHuss oOyvarouumucs ¢ 3I[IP  yueOGHOro mnpeamera
«XuMHs» JOJKHBI COBMAAaTh C pe3yJibTaTaMd MPUMEPHON padouel MporpaMMel
OCHOBHOT0 00111eT0 00pa3oBanus. Hanbomnee 3Ha4NMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIMA K 00YyUEHHUIO U 11eJICHAIIPaBICHHON MO3HABATEIbHON e TEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JTUYHOTO OMbITA, HAOMIOJACHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAllUsd Ha TpaBWila HMHIAUBUAYAIbHOTO M KOJJIEKTUBHOTO O€30IMacCHOTO
MOBEJICHUSI TIPU B3aUMOJICVCTBUH C XUMUUYECKUMHU BEIIECTBAMU U COECUHECHUSIMU;

MPaKTUYECKOE U3ydeHHE MPOPEecCuil U Tpyaa pa3IuyHOro poja, B TOM YUCIe Ha
OCHOBE TMPUMEHEHHS HU3Yy4aeMOro MPEeIMETHOTO 3HaHud (Hampumep, JaOOpaHT
XHMHYECKOTO aHAIN3a);

YBaKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOU 1€ TENbHOCTH;

FOTOBHOCTb K OCO3HAaHHOMY IOCTPOCHUIO JaJIbHEHIIECH WHIWBUIYAJIbHOU
TpaekTopuu OOpa3oBaHUsS Ha OCHOBE OpPHEHTHPOBKHM B MuUpe Tmpodeccuii u
npo¢eCCUOHATIBHBIX MPEANOYTEHUM, YBAXKUTEIHBHOTO OTHOILIICHUSI K TPYY;

OCO3HAHHUE CBOETO MOBEJCHUS C TOYKH 3PEHUS] OACHOCTH WJIM O0€30MaCHOCTH ISl
ce0s WK JJ1 OKPY’KaIOIIHX;

OCHOBBI DKOJIOTUYECKOM KYJIBTYpPbl, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUIEHUS, MPUOOPETEHNE OMNBITA 3KOJOTUYECKH OPUEHTUPOBAHHOU
MPAKTUYECKOMN JEATETbHOCTH B )KU3HEHHBIX CUTYAIUAX;

OCO3HAHME TIOCJICACTBUNA M HEMPHUATHE BPEIHBIX MPUBBIYEK (YNOTpeOICHUs
QJIKOTOJIs, HApKOTUKOB, KypeHHs)) U UWHbIX (opMm Bpena i (HUIUIECKOTO W
IICUXUYECKOT'0 3I0POBbS;

MIPUHATHE PEUICHUN B )KU3HEHHOW CUTYAllMu Ha OCHOBE MEPEHOCcA MOTYyYCHHBIX B
X0J1€ 00yUeHHUsI 3HAHHUH B aKTyaJIbHYIO CUTYaIlUI0, BOCIIOJHATH NePUIIUT HHPOpMALIIH;

TOTOBHOCTh OTOMpPATh U MCIOJIH30BaTh HY)KHYIO HH(POPMAIIMIO B COOTBETCTBUU C
KOHTEKCTOM XHU3HEHHOW CHUTYaIlUH.

METANPEAMETHBIE PE3YJIBTATBI

03ﬂa0euueyuu6epcaﬂbubmu yue6nbmu NO3HABAM EJIbHBIMU OCUCM BUAMU:

BBIABJIATDb HPUYHWHBI U CIICACTBUA IIPOCTBIX XUMHUYCCKHUX SIBJIGHI/Iﬁ;

OCYIICCTBJIATb CPaBHCHHUC, KJ'IaCCI/I(pI/IKaIII/IIO XHUMHUYCCKHUX BCHICCTB I1O 3aJaHHBIM
OCHOBAHHAM U KPUTCPHUAM JIA YKA3aHHBIX JTJOTHYCCKUX onepauI/Iﬁ;

CTPOUTD JIOTHUYCCKOC CYKACHUC ITI0CIIC IPCABAPUTCIbHOI'O aHAJIM3a, BKIIIOYAarOIIeC
YCTAaHOBJICHUC TPUYINHHO-CJICACTBCHHBIX CB}IBCﬁ;
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npeoOpa3oBbIBaTh MH(OPMAIMIO U3 OJHOTO BHUJA B APYroul (TaOJuIly B TEKCT U

mp-) CO3/1aBaTh, IPUMEHSIThH U NMPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJICTTU U CXEMBbI
JUTSI perieHus] y4eOHBIX W TTO3HABATEIIBHBIX 33249 C TIOMOIILIO TIEeAarora;

C IOMOUIBIO TEJarora MPOBOJAUTh XUMUUECKHUI OMBIT, HECIOKHBIN IKCIIEPUMEHT,
JIJISl YCTAHOBJICHHSI OCOOCHHOCTEN 00BhEKTa N3YUEHUsI, TPUIMHHO-CIIEACTBEHHBIX CBS3CH
Y 3aBUCUMOCTEH 00BEKTOB MEXKITy COOOI;

C TOMOINIBIO TIeJlarora WM CaMOCTOSTENIbHO (OPMYJIHpPOBaTh OOOOIICHHUS U
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEICHHOTO HAOIOICHHUSI, OTIBITA;

MIPOTHO3UPOBATh BO3MOXXHOE Ppa3BUTHE XUMHUYECKHX TMPOIECCOB U HUX
MOCJIE/ICTBUS,

HCKaTh WM OTOMpaTh WHGOpPMALUIO WJIM JAaHHBIE U3 HCTOYHUKOB C YYE€TOM
MPEVIOKEHHON YUeOHOM 3a/1a4u U 3aJIaHHBIX KPUTEPUEB.

Osn1adenue yHugepcatbHblMu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCH GUAMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B Tpymre (OMpeaesaTh 00Iue ey,
pacnpenensiTh poJiv, JOTOBApUBATHCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TEJIarora Wikl CaMOCTOATENIBHO COCTAaBJSTh YCTHBIE U MUCHMEHHBIC
TEKCThI C MCIIOJIB30BAHUEM WJLTIOCTPATUBHBIX MaTEPHUAJIOB ISl BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BbIBATh Y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEIBHOCTH C
YUYUTEIEM M CBEPCTHHUKAMU; padOTaTh MHAMBUIYAJIbLHO M B TPYyMIE: HaXOAUThH oOIee
pellieHne U paspemiatb KOH(MIUKTBI HAa OCHOBE COIJIACOBAaHUS TMO3UIMKA W ydeTa
WHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KaYECTBO CBOETO BKJaJa B OOIIUIA MPOAYKT, IPUHUMATh U Pa3eisaTh
OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTH K MPEIOCTABJIICHUIO OTUETA MEePe]] TPYIIIOH.

Oesnadenue yHueepcanbHoIMuU y4eOHbIMU PEYTAMUBHBIMU OCUCH GUAMU:

0oOHapyx)uBaTh U GOPMYJIUPOBATH YUEOHYIO MPOOIIEMY, OTIPEIEIAThH 1ETbY4eOHOM
NeATEIIbHOCTH;

BJIAQJIETh OCHOBAaMHU CAMOKOHTPOJII, CAMOOLICHKH, NPHUHATUA PpEIICHUN U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B yueOHO U MTO3HABATEIILHOMN JCSITEIBHOCTH;

COOTHOCHUTH CBOU JICUCTBUSI C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBO€H JEATEIbHOCTH B MPOILIECCE JIOCTUXKEHUSI PEe3yJbTara, OMNPENeIATh
CIOCOOBI ACUCTBUH B paMKaxX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH
CBOM JIECTBUS B COOTBETCTBUHU C U3MEHSIOUIENCS CUTYaLIUEN;

JlaBaTh AJICKBAaTHYIO OLIEHKY CHUTyallud M TMpeajaraTh IUIaH €€ W3MEHEHHS;

MpeABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD MPU PEIICHUH Y4eOHOU
3a7a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbId pe3yJbTar
NEATEeIIbHOCTH, OIpPECsaTh TO3UTUBHBICE W3MEHEHHS W HallpaBlieHUs, TpeOyrolue
nanbHee padoThl;

OCO3HAHHO OTHOCHUTHCS K JIPYTrOMY YEJIOBEKY, €0 MHEHHIO.
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ITPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe npeIMETHBIX PE3yJIbTATOB IO OCBOEHUIO 00A3aTENBHOTO COACPKAHUSA,
YCTAaHOBJICHHOTO JaHHOW NpPUMEPHOW paboueid MpOorpamMMoid, BBIICISAIOT: Hay4HbIC
3HAHWS, YMEHHSI ¥ CIIOCOOBI TEUCTBHH, crierupuyeckue s y9eOHOTOo mpeamera
«XuMUS», BUABI JEATEILHOCTH IO TMOJYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEPHpPETalUH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX CUTYaIUAX:

® MPEJCTABIICHUE O 3aKOHOMEPHOCTAX M IIO3HABAEMOCTHU SIBJICHUW MPUPOJIBI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH KakK 00JacTH

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KYJIbTYphl U MPAKTUYECKON

NESATEILHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO 00IIECTBA; TOHMMAaHUE MECTa

XUMHUH CPEJI APYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMHM MOHSATUIHOTO arnmapara 1 CHMBOJIUYECKOTO SI3bIKa XUMUH JJISI
cocTaBieHHsT (POpPMyJI HEOPTaHWYECKHX BEIIECTB, YPAaBHCHHH XWMHYECKHX
peakiuii (C Omopoill Ha ajdropuT™M Y4eOHBIX JCHCTBUIA); BIIaJICHME OCHOBAMH
xumudeckord HomeHKIaTypsl (IUPAC u TpuBHaIbHOI) U YMEHHE HCIIONIB30BATh €

JUIS. pelIeHHs] Yy4yeOHO-TI03HABATEIbHBIX 3a/lad C MOMOIINBIO YUYUTEINS; YMEHHUE

WCIIOJB30BaTh MOJIENM JJI1 OOBSACHEHUS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOM Ha ONPEACIICHHUS;

® MPE/ICTABIICHUE O CUCTEME XUMUYECKUX 3HAHUM M YMEHHE C MOMOIIbIO YUUTEIs

NPUMEHATh CHUCTEMY XHMMHUYECKUX 3HAHMM I YCTAaHOBIICHHS B3aMMOCBSI3EH

MEXy M3YyYEHHBIM MaTEpHaIOM U TPH TMOJYyYEHHWW HOBBIX 3HAHUH, a TaKXKe B

Mpollecce BBIMOJMHEHUS Y4YeOHBIX 3aJaHuil U mnpu paboTe ¢ HCTOYHUKAMHU

XUMUYECKON MHPOPMAIIHH, KOTOPas BKIIOYALT:

BOKHEUIITNE XUMHUYECKHE TOHATHUS: XMMHYCCKUN DJEMEHT, aToM, MOJIEKyJa,
BEILECTBO, IMPOCTOE M CII0KHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAsi M MOJICKYJISIpHAs Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIM 00bEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpeaHsis),
XUMUYECKas PEaKIus, pEakIuh COCIAWHCHHS, PEAKIUU Pa3JIOKCHHS, PEaKIuu
3aMEINIeHHs, PEaKIuu 0OMeHa, TeIIoBor 3(PGEeKT peakiuu, 7K30- U IHAOTEPMUUYECKUE
peakiuu, pacTBOpP, MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTa B COSJUHEHUH, MaccoBas
JIOJISL ¥ TIPOTICHTHAsI KOHIICHTPAIIHUSI BEIIECTBA B PacTBOPE, SIPO aTOMa, dICKTPUICCKUI
CJIOW aroma, aTOMHAas OpOWTallb, PaJNyC aToMma, BAJICHTHOCTb, CTEMEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, DJIEKTPOOTPUIIATEILHOCTD, MOJSPHAS W HEMOJSIpHAs KOBaJICHTHAs
CBSI3b, MOHHAS CBsI3b, METAUIMYECKAS CBSI3b, KPUCTAJUIMYECKAs pEIIeTKa (aToMHas,
WOHHAs, MEeTaJuIMuecKasi, MOJICKYJspHasi), WOH, KAaTHOH, aHWOH, JJICKTPOJIUT U HE
AJEKTPOJUT, AJIEKTPOJUTHYECKAash JAMCCOLMAlMsi, pPEaKUud HOHHOro  OOMeHa,
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM, OKHUCIUTEIb W  BOCCTAaHOBUTEIb,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMH, CKOPOCTh XHMHUYECKOW peakIuu, KaTalau3aTtop, MpeAcibHO
nomyctumas konteHtpauus (I1/1K), kopposust MmeTaios, CIiiaBbl;

OCHOBOIIOJIAraroIye 3aKOHbI XUMHUU: 3aKOH COXpaHEeHHs Macchl, [lepuonnueckuii
3akoH /. 1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XUMHUU: ATOMHO-MOJIEKYJISIPHAsI TEOPHs, TEOPHUS DIEKTPOTUTHICCKOU
JUCCOTIMAITNY, & TAKXKe MPEACTABICHUS O HAYYHBIX METOJaX IMO3HAHWS, B TOM YHCIIC
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HKCIIEPUMEHTAJIbHBIX U TEOPETUYECKUX METOJIaX HMCCIEOBAHUS BEIECTB U M3YUYEHUs
XUMHUYECKUX PEaKIIHii;

® [IPEJCTaBIICHUE O NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULIATETLHOCTH), MPOCTBHIX M CIOXHBIX BEIIECTB OT
MOJIOXKEHUSI 3IeMEeHTOB B [lepruoanueckoit cucteme (B MaJIbIX IEPUOIAX U TJIABHBIX
NOATPYINAx) W SJIEKTPOHHOTO CTPOCHUS aToMa; yMEHUE OOBICHATH CBS3b
MoJIOKEHUs1  djemMeHTa B Ilepuonuueckoid  cucTeMe € YHUCIOBBIMH
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB WM 3apsiji
anpa, oOOLIee YHUCIO BJEKTPOHOB), pACIpPEACIICHUEM  DJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, Kadus U KaJbIUs;
KIacCu(pUIMpoBaTh XUMHYECKHE DJJIEMEHTHI C OMNOpPOM Ha  OINpeAeIICHUS
¢dbuznyeckoro cMpiciia HUGPOBBIX JAHHBIX MEPUOIAYECKON TaOJIUIIbL;

® yMEHHE KIacCUDUIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPTAHUYECKHUE BEIIECTBA U
XUMUYECKUE PEAKIIMU C OMOPOW HA CXEMbI; ONPEACIISTh BAJICHTHOCTh U CTEIICHb
OKUCIICHHUSI XHMHYECKHX JJEMEHTOB, BHJ XHUMHYECKOM CBSI3M W  THI
KPUCTAUTMYECKON CTPYKTYpbl B COCIUHEHMSX, 3apsA]l MOHA, XApAKTEP CpPEabl B
BOJHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEIh U BOCCTAHOBUTEID
0 AJITOPUTMY YUEOHBIX JICHCTBUI;

® yMEHHE XapaKTepU30BaThb C OIMOpOHM Ha cxeMy (PHU3WYECKHEe U XHUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJOPO/I, TpaduT, amMas, KpeMHHUH,
azor, ¢pocdop, cepa, XJIOp, HATPUM, KaJIUi, MAarHUM, KaJbIIUNA, A TFOMUHUH, JKEJIe30)
U CJOXHBIX BEIIECTB, B TOM YKCJIE HMX BOJIHBIX PAcTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO, CEPOBOAOPOI, OKCUABI U TUIAPOKCUAL MeTamioB I - ITA rpymnm,
amomunusi, meau (II), muuka, xeneza (II u III), okcuawr yraepoaa (II u 1V),
kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a30THasA, GocdopHas, yrojbHas, KpeMHHUEBasS KUCIOTa U UX COJIN);
OMUCHIBATH C OMOPOM Ha IJIAH W KIIIOYEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATh U
XapaKkTepru30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOECHUS
MOCJIE MPEJIBAPUTENBHOIO aHaldu3a IMOJ PYKOBOJCTBOM MeAarora, NpUMEHEHUe
BEILIECTB B 3aBUCUMOCTH OT MUX CBOWMCTB, BO3MOYKHOCTb MTPOTEKAHUS XUMUYECKHUX
MpeBpallleHU B Pa3IUYHBIX YCJIOBUSX, BIMSHUE BEIIECTB U XUMHUUYECKHUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPY KAIOIIYI0 MPUPOAHYIO CPEY;

® YMEHHME COCTaBJISITH MO O00pa3lly, CXeMe, alrOpuTMy Y4YeOHBIX JEHCTBUN
MOJIEKYJISIPHBIE ¥ MOHHBIC YPAaBHEHUS PEAKIUMA (B TOM YHCIIEC PEAKIIUA MOHHOTO
OOMEHa W OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIH), HWLTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA M3YUYCHHBIX KJIACCOB / TPYII HEOPTaHUYECKHUX BEIIECTB, a
TaKKe MOJITBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXKy HUMU;

® YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSPHYIO W MOJISIPHYIO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0O XHMHUYECKOTO JJIEMEHTAa B COCIWHEHHH, MAaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB ¢
ornopoil Ha o60mue (GopMylibl; YMEHUE NPOBOJAUTH PACUETHI MO YpaBHEHUSIM
XUMUYECKUX pEaKlIMid W HaXOAUTh KOJIMYECTBO BeIleCTBa, OObEM U Maccy
peareHTOB WJIM MPOAYKTOB PEaKLUU C OMOpOM Ha oOpasel], aJropuTM y4eOHbIX
JICCTBUI;
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® BJIaJICHWE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHUs (HAOI0IEHUE, N3MEPECHHE,

IKCIIEPUMEHT, MOJICIMPOBAHKE) MPU MU3YyUYEHUH BEIIECTB U XMMHUECKHUX SIBJICHUIA

C OTOPOM Ha AITOPUTM yUEOHBIX JACHCTBHIA; yMEeHUE CPOPMYITHPOBATH MPOOIEMY

U TIPEATIOKUTH IIYyTH €€ PELICHHSI C TOMOIIBIO Mearora; 3HaHue OCHOB 0e30TMacHON

paboThl C XUMHUYECKUMH BEIIECTBAMHU, XUMUYECKOW MOCYIOU U J1abopaTOPHBIM

000pyIOBaHUEM;

® HAJIWYHME MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS CIETYIOIINUX

XUMHYECKUX IKCIIEPUMEHTOB TI0]] PYKOBOJICTBOM YUHUTENSI C OOCYKJACHHEM ILIaHa

paboThI WK COCTABIICHUEM TAOHIIBL:

U3y4eHUE U ONHcaHne (PU3MUECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHUE C (PU3MUECKUMU U XUMUYECCKIUMH SIBIICHUSMU;

OTIBITHI, WUTFOCTPUPYIOLIME PU3HAKU POTEKAHUSI XUMUYECKUX PEAKIIHIL;

U3y4EHUE CIIOCOO0B pa3/IeNIeHUs] CMECEH;

MOJTy4YeHUE KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

NOJIy4Y€HHUE BOJOPO/Ia U U3YUEHHE €r0 CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuYeHHe ero CBOWCTB;

MOJTyYeHUE aMMHAaKa U U3YYEHHE €ro CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIECHHON MACCOBOW JI0JIEN PACTBOPEHHOTO
BEIIIECTBA,

UCCIIEJJOBAHUE U OIKMCAHUE CBONCTB HEOPraHMYECKHX BEILIECTB Pa3IUYHbIX
KJIACCOB;

NpUMEHEHUE MHANKATOPOB (JTakMyca, METWJIOpawxka U (eHondTanenHa) s
oIpezieNIeHUs XapaKTepa Cpeibl B pacTBOpaxX KUCIOT U IIEJI0UeH;

M3yYCHHE B3aMMOJCHCTBHUS KHCJIOT C MeTalylaMH, OKCHIaMH METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJJHOTO MeTalljla IPYTUM U3 PacTBOpa COJIH;

uccienoBaHue aM(OTEPHBIX CBOMCTB TMIPOKCHUIOB aTFOMUHUS U LINHKA;

pelleHrne OKCIEePUMEHTANbHBIX 3amad 1o TeMe «OCHOBHBIE  KJIAacChI
HEOPTaHUYECKUX COCAMHEHUNY;

pelleHne JKCIEPUMEHTANIbHBIX 3alad Mo TeMe  «DJIEeKTPOIUTHUECKas
JIUCCOLTAITUSY,;

pelIeHre IKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelne HeMeTaulbl U HX
COCTMHEHUSY,

pellleHre 3KCIepUMEHTANIBHBIX 33]a4 Mo TeMe «BaxHeilme MeTauuibl U uX
COCTUHEHUS;

XUMHUYECKHE IKCIIEPUMEHTBI, WITIOCTPUPYIOLIUE MPU3HAKU MMPOTEKAHUS pPEeaKIIUi
MOHHOTO 0OOMEHaA;

KauyeCTBEHHbIE PEaKLIMU Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPH/I-
, Opomua-, uoaua-, cyiabdar-, pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, TUAPOKCUI-UOHBI,
KaTUOHBI aMMOHWSI, MArHHSI, KAJIBIHS, ATFOMUHUS, JKene3a (2+) uxkenesa (3+), meau (2+),
IIUHKA,;

YMEHHE TPEACTABISATh PE3yNbTaThl dJKCIepUMeHTa B (opme BBIBOJOB,
JI0Ka3aTeNbCTB, TPaUKOB M TaOJIHUIL ¥ BBISBIISATH SMIIUPUUECKHE 3aKOHOMEPHOCTH;
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e BJIAJICHUE MpaBUiIaMHU 0€30I1aCHOrO OOpaIleHHs C BELIECTBAMU, UCIOJIb3YEMBIMU
B ITOBCEJHEBHOM JKHU3HU, a TAK)KE IpaBUJIaMHU MOBENCHUS B LENSAX COEpeKEHUS
3I0POBbsI U OKPYKAIOIIEW NPUPOAHOW Cpelbl; MOHMMAaHHE BpeAa (OMacHOCTH)
BO3/ICICTBHS Ha KUBbIE OPTaHU3MBI ONPEACICHHBIX BEIIECTB, a TAK)Ke CIIOCOO0B
YMEHBUIEHUS W NPENOTBpPALICHUS HX BPEIHOTO BO3ACHCTBUS; NOHHMMAaHHUE
3HA4YECHUsI )KUPOB, OEIIKOB, YIVIEBOJOB Ul OpraHU3Ma YeJI0BEKa;

® BJAJCHUE OCHOBAMHU XHMHYECKOM TI'PaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
IPAaBWJIBHO MCIIONBb30BaTh W3YUYEHHBIE BEIIECTBA W MaTepuaibl (B TOM YHCIE,
MUHEpPAJIbHBIE YJOOpPEHMs, METaUIbl M CIUIaBbl, HIPOAYKTHI IEpPEepadOTKU
IPUPOHBIX HCTOUHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOAHOIO Tra3a, HETH) B OBITY,
CEJIbCKOM  XO34WCTBE, HAa MPOU3BOJACTBE; YMEHUE MPUBOAUTH IPUMEPHI
IPaBUIBHOTO MCIOJIb30BAHMS U3YUYECHHBIX BEIIECTB U MATEPUAJIOB;

® YMEHHME YCTAaHABIMBATH CBS3M MEXIY PEaJbHO HAOIIOAAEMbIMU XUMHUYECKHUMHU
SBJICHUSIMU U MPOLECCAMU, POUCXOIAIIMMHU B MAKpO- U MUKPOMUPE, OOBACHSTH
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTEIPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSMU JPYTUX YUEOHBIX MIPEIMETOB C MTOMOUIBIO ME€/1arora;

e @peicTaBieHHEe O cdepax MpodhecCHOHATBHON NeATEeIbHOCTH, CBSA3aHHBIX C
XUMHENX W COBPEMEHHBIMH TEXHOJOTHSAMM, OCHOBAaHHBIMM Ha JIOCTHXKCHMSX
XUMHUUYECKON HayKu; HaJU4Me OIbITa pabOThl C Ppa3IMYHBIMU HCTOUYHUKAMU
uHpopMalMu 1O XUMUM  (HAYYHO-TIONMYJIApHAs  JMUTEparypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOI Ha alNrOpUTM: YMEHHE OOBEKTUBHO
OLICHMBaTh MH(GOPMALIMIO O BEIIECTBAX, MX MPEBPAIICHUIX W NPAKTUYECKOM
PUMEHEHUU.

TpeOoBaHus K MpeAMETHBIM pe3yJibTaTaM OCBOCHUSI Y4eOHOro mpeamera
«XuMH», pacnpeeeHHbIe 10 rogaM 00y4eHust

PesynpraTtel mo romam (HOpMyIMPYIOTCS MO TNPUHIUINY A00aBIEHUS HOBBIX
pe3yJbTaToB OT roja K roay, y»K€ Ha3BaHHbIE B NPEABIIYIIMX r0JaX MO3UIIMH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OYEPETHOTO T0/1a
M0 YMOJIYAHUIO BKITFOUYAIOT PE3YIbTaThl MPEABIAYIIUX JIET).
8 KUIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMIOHATHM: aToOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, ITPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas JI0JIsl XMMUYECKOT0 3JI€MEHTa
B COCAWMHEHUU, MOJISPHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
2NEKMPOOMPUYAMENLHOCTB?, CTENEHb  OKHUCJICHHUS,  XUMHUUYECKas  peakiusi,
KJaccu(ukanus peakiuil: peakluy COEIUHEHMS, PEAKUUU Ppa3JIOKEHHs, peakUuuu
3aMelIeHUsI, peakiiuu 0OMeHa, PK30- U IHIOTEPMHUUYCCKUE PEAKIUU; Menio8ol 3¢gghexm
peakyuu,; SIIPO aToMa, 3JIEKTPOHHBIA CIIOM aToma, aTOMHasi OpOUTaib, paguyc aToMa,
XUMUYECKasi CBS3b, MOJSIPHAS U HEMOJIIpHAsl KOBaJEHTHAs CBSI3b, MIOHHAS CBS3b, MOH,

2 3}16(31) " Jajaee KypCuBOM 0003HaYarOTCS MJIaHUPYEMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITE INOTCHIHAJIbHO
JAOCTUT'HYTBL 06yqa10m1/1Mc51 C 3HP, HO HE SBJISIOTCH 0053aTEILHBIMH.
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KaTHOH, aHUOH, PacTBOP, MaccoBas J0Js BemecTBa (IMPOLIEHTHAs KOHIIEHTpAalUs) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSTh 3TU HOHATHUS MPU ONMMCAHUM BEUIECTB U UX MIPEBPALLICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJMKY JJIsi COCTaBiIeHUS (OpPMYJ BEUIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XMMHUUYECKUX PEAKIUi, JIIEKTPOHHOTO OallaHca;

OMpeeNsATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX; CTEIIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COEAMHEHHUSX C OMOPON Ha OINpEJENIeHHs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; IMPUHAJJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEHH 10 (opmysaM; BUJ XWMHYECKOW CBs3M (KOBAaJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

WMETh MPEACTABICHUE O CHUCTEME XHMHUYECKHX 3HAHUM, YMETh C IOMOIIBIO
YUYUTENA MPUMEHATh CUCTEMY XUMHYECKUX 3HAHWM, JJII YCTAHOBJICHUS B3aWUMOCBSI3U
MEXK/ly U3YYEHHBIM MaTEpHaIOM U IPH MOJTYyUYCHUH HOBBIX 3HAHUH, a TaKXkKe Mpu padoTte
C WCTOYHMKAMHM XuUMHUYECKOoW uHpopmaruu. OpHEHTUPOBATHLCA B TMOHATUAX U
OnepupoBaTh MU Ha 0A30BOM YpOBHE, MPUMEHATH IIPHU BHITIOTHEHUN YUCOHBIX 3a/laHUM
U pEIIeHUU PacUeTHBIX 3a/lay C OMOPOW Ha aJrOpUTM Y4eOHBIX JCHCTBUN HM3yUEHHBIE
3aKOHBI U TEOPUU: 3aKOH CoXpaHeHus Maccol, [lepuonnueckuii 3akoH J1.1. Menneneesa,
3aKOH NOCMOSIHCMBA COCmMAed, 3aKOH ABOTAaIpO; aTOMHO-MOJIEKYJISIpHAs TEOpHS.
CootHOCUTh 00O3HauYEHUA, KOTOphle MMEIOTCs B Tabmuie «llepuoguyeckas cucrema
XuMHUYecKuXx 351emMeHToB J[. . MenaeneeBa» ¢ 4MCIOBbIMU XapaKTEPUCTUKAMUCTPOCHHUS
aTOMOB XHMMYECKHX 3JIEMEHTOB (COCTaB W 3apsll slipa, OOIIEe YHCIO AJIEKTPOHOB U
pacrpeiesieHue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTBHI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeII0BOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIIEHU OKUCICHUSI XUMHUUYECKUX DJIEMEHTOB) C
OIOPOI1 HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUUECKHUE CBONCTBA BEILIECTB PA3JIMUHBIX
KJIACCOB,  NOATBEPXKJasi  ONKWCAHWE  IIPUMEPAMU  MOJEKYJSPHBIX  YPAaBHEHUU
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUN C OIIOPOM HA CXEMBI;

MIPOrHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTABAa U CTPOCHMUS;
BO3MOYKHOCTHU NMPOTEKAHUSI XUMHUUYECKHUX IMPEBPALICHUN B PA3JIMYHBIX YCIOBUSX IOCIIE
MpEeABAPUTEIBLHOTO 00CYKICHUS C TIeJIaroroM;

BBIYUCIISIT OTHOCUTEIBHYI0 MOJIEKYJAPHYIO M MOJISIPHYIO MAacCChl BEUIIECTB;
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo (opMyJie COSTUHEHMS; MACCOBYIO JIOJIO
BEIIECTBA B PAacTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XWMHYECKOM pEaKIuu C
OIIOPOU Ha aJITOPUTM;

MIPUMEHATH OCHOBHBIE OINEPALUUA MBICIUTEIIBHON JEITEIbHOCTH — aHAJIU3 U

CHUHTE3, CpaBHEHHE, O0000IIeHNE,CHCTeMAaTH3alINs, KJIacCU(UKAIs, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUISI M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKiuii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAOIIONCHUE, W3MEPEHHE,

MOJICJINPOBAHUE, IKCIIEPUMEHT (PeanbHblli U MblCIEeHHbIU) TIOJI pyKOBOACTBOM IE€arora;
CJIEIOBATh MpaBUjIaM MOJIb30BaHUSI XMMUUECKOM MOCy10M U 1a00paTopHbIM
000pyZ0BaHUEM, a TaKXKe MpaBUiiaM OOpallleHHsl C BEIIECTBAMHU B COOTBETCTBHUH C
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WHCTPYKIIUSIMU 110 BBITIOJIHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYyYEHUIO U
cobupannio Ta3000pa3HBIX BEMIECTB (BOJAOPONAa M KHCJIOPOJZA), TMPUTOTOBICHUIO
PacTBOPOB C OIMPECIEHHON MACCOBOM JIOJIEN PACTBOPEHHOTO BEIIECTBA; IIJIAHUPOBATh U
MPOBOJAUTh XMMHUYECKHE JKCICPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INIEIOUEH U
KHUCJIOT C TIOMOUIbI0 HHAMKATOPOB (JakMyc, (eHondTanenH, METUIOpAaHX H [p.),
MOATBEPAKAAIONINX KAYECTBEHHBIM COCTAaB HEOPraHMYECKUX BEHIECTB (KaueCTBEHHBIE
pEeaKIMy Ha MOHBI) O] PYKOBOJACTBOM IEJarora.
9 KJIACC

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITUN: XUMHUYECKUU BJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTUOH, aHHOH, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XMMHYECKas peakius,
XUMHUYECKasi CBSI3b, Menn1080U 3¢hghekm peakyuu,Mojb, MOJSPHBIM O0BEM, PacTBOp;
ANEKTPOJIUTHI, HEANEKTPOIUTHI, IIEKTPOJIUTHUECKAS AUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaau3aTop, XuMuieckoe pagHosecue, oopamumvle U HeoOpamumble peaxyuu,
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(POTEepHOCTb, XMMHUYECKas CBs3b (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAsT PEIIETKA, KOppO3usi Memaiios, CHIAGbl;
CKOpOCMb  XUMUYECKOU peakyuu, TpenenbHo nonyctuMmas kouueHTpamus (ITJIK)
BEILECTBA;

WLTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSThH 3TU NOHITHUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh 3HAKU M CUMBOJIBI JUIsl (PUKCAIIMU PE3yJIbTaTOB HAOIIOACHUA,
COCTaBJICHHsI (JOPMYJT BEIIECTB U YPAaBHCHHM XUMUYECKUX PEAKIUHN, 3alMCU JTAHHBIX
ycioBuii 3a1a4. Mcnonb3oBatk 0003HaueHus1, umeronuecs B [lepuoanueckoii cucteme u
Ta0JIUIe PACTBOPUMOCTH KUCJIOT, OCHOBAHUM 1 COJICH B BOJIC VISl BBITIOJIHCHUS 3a/TaHUM.

ONPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX DJIEMEHTOB B
COEAMHEHUSIX PA3JIMYHOTO COCTABA; MPUHAJICKHOCTD BEILIECTB K ONPEACIEHHOMY KI1acCy
COCIMHEHUN C OMOpOM Ha OMpPEACNICHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMHUYECKON CBSI3W (KOBaJICHTHAs, HWOHHAs, METAJJIMYeCKas)) B HEOPraHUYECKUX
COCAMHEHUSX; 3aps] MOHA 1O XUMHYECKOM (opMyle; XapakTep Cpeabl B BOJHBIX

pacTBOpax KHUCIOT U WICNOYEH, mun Kpucmaiiuyeckou peuémKkyu KOHKPEemHO20
geujecmea,

packpeiBaTh  cMmbichn  llepumoamueckoro 3akona J.M. MenneneeBa u
JEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCLIBAMb U XAPAKMEPU306ams TaOIUUHYI0 HOpMy
[leproguyeckold CHUCTEMBI XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynma)»y u «mnobounas noarpynmna (b-rpymma)», mansie u Oosbiive
HNEPUOABL; coomHOoCcumsb 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKON TaOHIIe, C
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIOo AJICKTPOHOB M PacpeIe]ICHUE X 0 AJIEKTPOHHBIM CIIOSIM);
00bscHAMb 00IITHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
COEAMHEHU B Mpe/eiax MajbIX MEPUOJOB U INIABHBIX MOATPYIIl C YYETOM CTPOCHUSUX
aTOMOB;

KJIaCCU(DPUIIMPOBATh XUMHUYECKUE DIIEMEHTHl; HEOPraHUYEeCKUE BEIIECTBA;
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XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMM BEILIECTB, IO
TeIoBOMY 3G (}EKTy, M0 U3MEHEHUIO CTEMEeHEW OKUCICHUS XMMHUYECKHX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U ClielM(PUUECKUE XUMUUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIas OMHUCAHUE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OIOPON HA CXEMBI;

COCTAaBIAATh YPABHEHHUS BJIEKTPOJIUTHYECKONW NHMCCOLMAIMU KUCIOT, MIEJIOUYEeH U
COJIEH; TOJHBIE W COKpAIIEHHBIE YPAaBHEHHUS PEAKUUNA HMOHHOrO OOMEHA; ypaBHEHMS
peakuuii, TOATBEPHKAAIONINX CYIIECTBOBAHNE T€HETUUECKOM CBSI3U MEX]y BEIIECTBAMU
pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakumii
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

IPOTrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS;BO3MOKHOCTH
OPOTEKAaHUsl XMMHUYECKUX IMPEBPALICHUI IOClie MPEeIBApPUTEIBLHOTO OOCYKIEHUS C
IearoroM;

BBIUKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JIEMEHTa Mo (hopMyJie COEIMHEHHMS; MAaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPAaBHEHUIO XMUMHUYECKOW PEAKLIUU C
OIIOPOM Ha aJrOpUTM;

ClieIoBaTh IpaBWJIaM MOJb30BAHMS XMMHUYECKOW NOCYIOM U J1ad0opaTOpHBIM
000pyI0OBaHMEM, a TaKXe NpaBWiIaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU T10 BBITTOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOITYUYEHUIO U
coOMpaHunio ra3000pa3HBIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

IPOBOJNTh PEAKIMU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB Pa3IMYHBIX
BEII[ECTB: PACMO3HABATh OIBITHBIM IMYyTEM XJIOPHA- OpOMHUI-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cyiabdhar-, THAPOKCHI-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOLME B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEUIECTB;

MPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIIUTEIBHOMN AEATENBHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3ALUIO, BBISIBICHUE IPUYUHHO-CIIEICTBEHHBIXCBSA3EH —
JUISL U3yYEHUsSI CBOWCTB BEILECTB U XMMHUYECKHUX PEAKLNN; €CTECTBEHHO-HAYYHBIEMETOIbI
NO3HAaHUS — HAOIOACHUE, U3MEPEHHE, MOICTUPOBAHHE, IKCHEPUMEHT (peaylbHbId U
MBICJICHHBIH ).
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TEMATUYECKOE INIAHUPOBAHUE

TemaTndeckoe TUTAHUPOBAHNE U KOJMYECTBO YaCOB, OTBOJMMBIX HA OCBOCHHE KaXJIOW TEMbI Y4eOHOTO mpeaMeTa « XUMUsD)
denepallbHON aTaNTUPOBAHHONW OCHOBHON 00pa3oBaTENBHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOYYaroNIMXCs C
3aJIeP’KKON TICUXMYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pasienoM DenepanbHOi pabodeld mMporpaMMbl
y4eOHOro mpeaMera « XUMHUs» OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 0O0IIero oopazoBaHus. B IlosCHUTENBHOM
3aInCKe.

1-ift BApuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 g4 B HEenmemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEeMBI, OcHoBHOE coiep:kanue OCHOBHBIE BH/IBI
pacKpbIBalonye AeATeIbHOCTH
JaHHBIA pa3aen o0yuarommxcs

NporpamMmelI,

U KOJINY€E€CTBO
yacoB, 0TBOAMMOE

HA UX H3yYeHHe
Paznen 1.IlepBonavanbubie xumuyeckue nousitus(20 u)
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Tema 1. Xumusa —
Ba:KHAasl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYECKOMH

HECATCJIbHOCTH Y€JI0BCKA
(59)

[Ipenmer xumuu. Ponb xumuu 8 HcusHu

yenosexka. Xumus ecucmeme Hayk. Memoovl
NO3HAHUSL 8 XUMUL.

Tena u BemectBa. ®u3nyeckre CBOMCTBA BEILIECTB.
ArperatHoe COCTOsSIHUE BellecTB. YHUCThIE BEIECTBA
u cMecu. CriocoObl pa3eieHus] CMECEi.

Ou3nYecKue U XUMUUECKHE SBJICHUSI.
[Tpu3HaKy M YCIIOBUS MPOTEKAHUS XUMUIECKIX
peaKIui.

3HaAKOMCTBO C IIpaBUJIaMU 0€30MaCHOCTH U
npuéMaMu paboThl BXUMHUECKOH 1abopaTopuu.

JdeMoHcTpannn

1. JIabopaTopHoe 000pynOBaHUE.

2. PaznuyuHbIe BUIBI XUMUYECKOH MTOCY/IBI.

3. O0Opas31ibl BEIIECTB.

4. CiocoOslI pa3aenenus cmecei (hunpTpoBanue,
BBINTAPUBaHKE, JUCTHIUISIINS, XpOMATOrpadus).
JlabopaTopHble 1 NpaKkTHYeCKHE PadOThI
JlabopamopHule onvimul:

Ornucanmne U3NYECKUX CBOHCTB

BemecTs. PasneneHne cmecn ¢

MTOMOIIIBIO MarHura.

IIpakmuyeckue pabomul:

Ne 1. JlaGopaTopHoe 00opynOBaHHE U TPHUEMBbI
pabotsl ¢ HUM. [IpaBmiia Ge3omacHOil pabOTHl B
XUMHYECKOH JT1abopaTopuu.

Ne 2. Ouncrtka 3arpsS3HeHHON TOBapEHHOM cONn
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PackpbIBaTh CMBICI H3y4aeMbIX HOHATUH C TOMOILBIO IIE1arora.

PackppiBaTh poJib XUMUU B IPUPOJE U KU3HU YEJIOBEKA, €€
CBSI3b C JPYTUMH HAYKaMHU.

Pa3nnuath yucThIE BElECTBAa U CMECH; OJHOPOIHBIE U

HEOJHOpOIHbIE cMecH; Pa3nnyare pusndyeckue 1 XUMUUYECKHUE

SIBJICHUS C OIIOPOH Ha onpezeneHus. Onpenensars Npu3Haku

XUMHUYECKHX PEaKLUi U YCIOBUS UX MPOTEKAHUS.

CrnenoBath npaBuiam 0Jb30BaHNS XUMUYECKOM IOCY10H U

1a60paTOPHBIM
00opy/10BaHuEM, a TAaK)KE IIPaBUIaM OOpALLEHUS C
XMMUYECKUMU Bele-CTBAMU B COOTBETCTBUU C HHCTPYKLIUAMU
TI0 BBITTOJIHEHHIO MTPAKTHYECKUX PAOOT MO KOHTPOJIEM
nejarora.

[1nanupoBaTh ¥ MPOBOJUTH XUMUYECKHM SKCIIEPUMEHT 110

U3YUYCHHIO U
ONMCAaHUIO (PU3HUECKUX CBOMCTB BEIIECTB, CIOCOO0OB
paszieneHns CMecelBeIecTB 0 PYKOBOJICTBOM Ilelarora
¢ 00CyX/IeHHeM I1aHa paboThl.

Mcnonb30BaTh NpH BHIMOJIHEHUH YU4eOHBIX 3a/1aHUil U B poliecce
HCCIIEIOBATENbCKOM AEATEIbHOCTH HayYHO-TTOMYIISIPHYIO
JIUTEpPATypy
XUMHUYECKOT0 COZIEpKaHUsl, CIPAaBOYHBIE MAaTEPHAJIbI, PECYPCHI
HHTepHeTa noapyKoBOICTBOM IEIarora.

BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HauH(GOPMaLMIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
WCII0JIb30BaTh U3YYEHHBIN OHSATUIHBIN anmapar Kypca XUMUN



Tema 2. BemrecrBa
1 XUMHYeCKHe PeaKIuu
(15 u)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE JIEMEHTHI.
3HaKkH (CUMBOJIBI) XUMHUECKUX 3JIEMEHTOB.

[TpocThie U ClIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnyeckast popmyna. BageHTHOCTh aTOMOB
XUMHYECKHUX AIIEMEHTOB. 3A4KOH NOCMOAHCMEA
cocmasa eewecms.

OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasiMacca. MaccoBast 10J11 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUH.

PuznyecKkue U XMMUYECKHE SBJICHUS.
Xumnueckas peakuus. [I[puzHaku u ycinoBus
IIPOTEKAaHUsI XUMUYECKUX PEAKLUH.

XHUMHUYECKUE YPaBHEHUS.

Turbel XUMHUUECKUX peakLui (CoeMHEeHus,
pa3lioKEeHUs1,3aMEeIICHHs], 0OOMEHA).

3aKOH COXPAHEHHUs MacChl BEIIECTB.

M. B. Jlomonocoe — yuéHulii-dHYuK10neoucm.

JleMoOHCTpaLun

dusnueckue ABIeHU (pacTUpaHUe caxapa B CTYIIKE,
KUIIEHNE UKOHJIEHCAIUS BOJBI U T. [1.).
XuMHuuecKue siBeHus (TOpeHue CBeyH,
pasio’keHue caxapa, B3auMOJecTBIE CepHO
KHCJIOTBI C XJIOPUIOM Oapusi, pa3iokKeHne
ruapokcuaa meau(1l), B3aumopeiicTue xenesa ¢
CEpOH, B3aUMOJIEHCTBHUE JKEJIE3a C PACTBOPOM
conu Meau(1l)). OnbIT, HLTIOCTPUPYIOLINI 3aKOH
COXPaHEHHUs MaCCHI.

JlaGopaTopHble U IPaKTHYECKUE PadOThI
Jlabopamophule onvimul:

[Tpumeps! puznueckux sBIEHUH (TUIaBICHUE
BOCKA, TAsTHUEJIBJA).

[IpuMepsl XUMUYECKUX SIBJICHUN

(MpokaIMBaHUE METHOWIPOBOJIOKH,
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HpI/IMeHSITB CCTCCTBCHHO-HAYYHBIC MCTO/AbI ITO3HAHUSA (B TOM
HHUCIIC

HaOJIr01IeHuEe, MOJCINPOBAHKE, SKCIIEPUMEHT) U OCHOBHBIE
olepanuy MbICIUTEIbHON JAESITENbHOCTH (CPaBHEHHUE,
KJIaccupuKanys) Ui U3y4eHHs BEIIeCTB U XUMUYECKHX
peakLuil C OIIOPOM Ha AITOPUTM UIIU CXEMY.

PackppIBaTh CMBICII U3y4aE€MbIX TOHITHH U 3aKOHOB H
MIPUMEHATH ATU MOHSTUSAIPU ONIMCAHUM CBOMCTB BELIECTB U UX
IIPEBPALLCHU ¢ ONIOPOM Ha IIJIaH U KJIFOUEBBIE CIIOBA.

Paznmuyate pusndeckne u XuMudecKue siBICHUs, OOBICHATH UX
CYUIHOCTB C TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
ONOPOM HA ONPEICIICHUS U CXEMBI.

Onpenensars NpU3HAKA XUMUYECKUX PEaKLUM, YCIOBUS UX

IPOTEKaHUSI.

OOBACHATH CYIIHOCTh (PU3UYECKUX U XUMUYECKUX SBJICHUN
C TOYKH 3PEHUSIaTOMHO-MOJIEKYJISIPHOTO YUEHHUS C
MCII0JIb30BaHUEM BU3YaJIbHOU OIOPBI.

KnaccugunupoBate XuMu4yeckue peakiiuu (1o YUCIy U COCTaBY
pearupyonmx noOpa3yroLxcs BEIECTB) C ONOPOH Ha
CXEMBI.

CoctaBisiath (hopMysibl OMHAPHBIX BEILECTB 110 BaJICHTHOCTH
U ONpe/ENATh BAJIGHTHOCTb 1O (hOpMYyJIaM BEIIECTB C
OIOPOM Ha aJITOPUTM Y4€OHBIX AEHCTBUM.

PacctaBnsaTh K03 PUIHEHTH! B ypaBHEHUSIX XUMHUYECKHX
peakuuii ¢ Oropoil HAAITOPUTM YU4E€OHBIX JIEHCTBUM.

CnenoBaTh paBUiIaM MOJIb30BaHUS XUMUUYECKOM ITOCYI0M 1
nabopaTOpHBIM 000PYI0BAHUEM, a TAKXKE TIPABUIAM
oOpallleHHs C BeleCTBAMH B COOTBETCTBUY C MHCTPYKIMSIMU 110
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO
KOHTPOJIEM IIEAArora.

Hcnonp30BaTh Ipy BHIMOJIHEHUN YYEOHBIX 3a/laHU
U B IIPOLIECCENCCIIEN0BATENBCKON NE€ATEIBHOCTH
Hay4YHO-TIOMYJIIPHYIO JINTEPATYPy XUMHUECKOTO COJEPHKAHUS,
CIpaBOYHbIEMATEpHUabl, pecypcsl IHTEpHETa 1TOA



B3aMMO/IEIICTBHE Mella C KMCIOTOMN). PYKOBOACTBOM Il€Jarora.

Mopenu aToMOB ¥ MOJIEKYJI BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIC

OTBETHI C OMOPOI HAMH(OPMAITUIO U3 yuyeOHUKA U
CIIPaBOYHBIX MATEPHAIIOB, TPAMOTHO

HCIIOJIb30BaTh U3YYEHHBIN IIOHATUHHBIN anmnapar Kypca XUMHAH

[Tpaktuyeckas padorta Ne3 Ilpuznaku
IIPOTEKAHUS XUMMHYECKUXPEAKIINN

Buoiuucnenusn

— OTHOCHUTEIBLHON MOJIEKYJISIPHOW MacChl BEIIIECTB;
— MacCOBOM JIOJIM XMMHYECKOT'0 DJIEMEHTA

1o OpMyJIECOCTUHEHUS.

Pa3nen 2. BaxkHelilne npeacTaBuTe I Heopranuyeckux BemrecTs (30 4)
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Tema 3. Bo3ayx.
Kucaopona.

Iousitue 06 oxcuaax
(59)

Bo3ayx — cmechk razos. Cocras
BO3ayxa. Kucnopog — snemeHt

U TIPOCTOE Belle-
cTBO. O30H — aniomponHnas Moouguxayus
KUCI0pooa.

Haxoxaenne kucnopoia B mpupoje, pusndeckue u
XUMHYECKHECBOMCTBA (PEaKIMi OKUCIICHUS,
ropeHue). Y cioBus

BO3HUKHOBEHUS M MIPEKPAIICHUS TOPEHHUSL.
[Tonsitne 06 oxcuaax.

Cnocobvbl nonyuenuss KUCI0pooa 6 1abopamopuu u
npomviiunenHocmu. [IpuMeHeHne Kuciopoaa.
Kpyrosoporkuciopoa B mpupoe.

Tennosoti 3¢hpexm xumuueckou peakyuu, NOHAMuUE O
MEPMOXUMULECKOM YPABHEHUU, IK30- U
SHIOTCPMUYCCKHX PEAKIIUSX.

Tonauso (negpmo, yeonv u memat,).

3aepsaznenue 6o30yxa, cnocoowl e2o
npedomepaujenus. YcuieHue napHuKo802o
aghpexma, pazpyuwerue 030068020 CIOA.

JleMoOHCTpaL U

B3aumoneiictue hocdopa, cepsl u xemesa ¢
KHCJIOPOJIOM (BO3MOXHO MCIIOJIb30BaHHE
BUJICOOTIHITOB).

Omnpenenenue conep:kaHus KMCI0pOia B
BO3ayxe. OMBITHI, JEeMOHCTPUPYIOIINE
YCIIOBHS BOSHUKHOBEHMS UIIPEKPAILEHUS
TOPCHUSI.

JlabopaTopHble n npakTHYecKHe PadoThI
Jlabopamopnuwiil onvim:

O3HakomIIeHHE ¢ 00pa3IaMu OKCHJIOB.
IIpakmuueckas paboma.

Ne 4. TlonmydeHnue KuCIOpoa, H3y4eHHUE €ro
CBOWCTB.
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PaCKpBIBaTb CMBICJT U3y4aCMbIX MMOHATHH 1 IMPUMCHATDH 3TU
IOHATHA IIPpU

OTIMCaHUU CBOMCTB BEIIECTB U WX MPEBPAICHUN C
WCIIOJIb30BAHUEM OTIOPHBIXCIIOB M KIIHIIIE.

XapakTepu3oBaTh (OMUCHIBATE)C ONOPOU HA NAAH, CXEMY,

Kpamxkyio 3anucs
COCTaB BO3/yXa, PU3HYECKUE H XU-MUYECKHUE CBOHCTBA
KHCIIOPO/Ia, CIIOCOOBIETO MOTYYCHHUSI, TPUMCHEHHUE U
3HAYCHHE B MPUPOJIC U KU3HU YEIIOBEKa.

Cpasnusamov peakyuu 2opeHust u MeOJeHHO20 OKUCIEHUS C
IpeIBaAPHUTEITHHBIM 00CYKICHHEM ITapaMeTPOB CPaBHEHUSI.

Cobupath npubOPHI A7 MOIYYEeHUs KUCIOPO/ia (BBITECHEHUEM
BOJIbI M BO3/1yXa).

Pacrio3naBath ONBITHBIM ITyTEM KHCIOPO/I IOl KOHTPOJIEM

rejarora.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JIJISl COCTABIICHHS
(hopMyIT BEIIECTB, MOJICKYJIIPHBIX YPABHCHUH XUMUYIECCKIX
peaxIuil ¢ yuacTueM KUCIOpOoa.

OOBACHATD CYIIHOCTH YKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX
C 3arpsi3HEHHEM BO3/1yXa.

CrnenoBatk npaBuiiaM 6€3011acHOM paboThI B 1a00paTOpUX NPU
UCTIOJb30BAaHUUXUMHUYECKOM MOCY/IbI U 000pYIOBaHUS TO]T
KOHTPOJIEM TI€JIarora, a TaKXKe MpaBUIaM 00paIeHus C
TOPIOYMMH BEILIECTBAMH B OBITY.

[TnarupoBaTh U OCYIIECTBIIATH HA TIPAKTHKE XHMHUECKUC

IKCIIEPUMEHTHI,

MTPOBOIUTH HAOJIOICHUS, JISIaTh BBIBOJIBI IO Pe3yJIbTaTaM
JKCIIEPUMEHTA TOJIPYKOBOICTBOM TI€/Iarora.

VYyacTBOBaTh B COBMECTHOW paboOTe B TpyIIIIe.
Hcnonb30Bath Ipy BHIMOTHEHUN YUEOHBIX 3a/IaHUH U B
rporiecce
HCCIIEeIOBATENbCKOM IS TEIHbHOCTH HAyYHO-TTOMYISIPHYIO

JAUTEpaTypy
XUMHYECKOT0 COZIepKaHusl, CIPaBOYHbIE MaTepHUaIIbl, PECYPChI



Tema 4. Bonopoa.
IlousiTHe 0 KHcCJIOTAX U

coJIAX
(59)

Buviuucnenusn

— MOJ'ICKy.]'I?IpHOfI MacCChbl KUCJIOpOaa U O30Ha
Ha OCHOBAHHMHATOMHOM MacCCbhl XUMHYCCKOI'O
JJICMCHTAa

Bomopo — 31eMeHT B TPOCTOE BEIIECTRO.
Haxoxpaenwue B pupoae, Gpusndeckue u
XUMHUYECKHE CBOMCTBA (Ha IpUMeEpe
B3aUMOJICHCTBUS ¢ HEMETAUIAMH M OKCHIaMH
METAIIJIOB), IPUMEHEHUE, COCOObL NOIYUEHUSI.
[TonsTHE O KHUCIOTAX U COMISX.
JleMoOHCTpaL U

[Tony4yenue, coOupaHue u pacrio3HaBaHKUe
Bojiopoaa. ['opeHue Boopoa.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau(1l).

JlabopaTopHble H MPaKTH4YeCKHE PAadOThI
Jlabopamopmuwiii onvim:

BzanmopeiicTBre KUCIOT C METAJJIAMH.
Ilpaxmuyeckas paboma:

Ne 5. Tlomyuenue Bogoposa, M3y4yeHUE €ro CBOMCTB.

Botuucnenusa

— MOJIEKYJISIPHOM MacChl BEIIeCTBa Ha
OCHOBAaHUH aTOMHOM MacChbl XUMHYECKHUX
3JIEMEHTOB
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HHTepHeTa nogpyKOBOACTBOM IIEAATOra.

BricTpanBath pa3BEpHYThIE INCbMEHHBIE M YCTHBIE OTBETHI €
oropoii Ha HHPOPMAIKIO U3 y4eOHUKA U CITPABOYHBIX
MaTEpHAJIOB C OIIOPOH Ha IIJIaH, TPAMOTHO UCIIOJIb30BaTh
M3Y4CHHBIN IOHATUMHBIN anmnapar Kypca XUMUU

PackpeiBaTh CMBICT H3y4aeMbIX OHATUN U IPUMEHSTH 3TU
TIOHATHUA MPUOIIMCAHNN CBOIICTB BCHUICCTB U UX
MPEBpAICHU.

XapakTepu30BaTh (ONMUCHIBATh) (GU3NUECKHE U XUMUYECKUE
CBOICTBA BOJIOPO/IA, CIIOCOOBI €T0 MOJIyUYeHHUs, TPUMEHEHUE C
OIIOpOM HA IIJIaH, KPaTKYIO 3aIKCh,

CXemy.

Cobupats npudop A5 MOTYyUESHUs BOJIOPOJIA C UCIIOIH30BaHUEM
BU3YaJIbHON ONIOPBI

Hcmonb3oBathb XUMHNYCCKYIO CUMBOJIMKY IJIA COCTABJICHUSA
(hopMyI BelIecTB, MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKIX
pEeaKUHrii C yYacTUEM BOAOPOJa C ONIOPOM HA AJITOPUTM.

CnenoBath npaBuiam 0e30MacHOi pabOTHI B 1a0OpaTOPUU MPU
WCIIOJIb30BAHUUXUMHUYECKOHN TIOCYIbI M 000PYI0BaHUS O]
KOHTPOJIEM Tearora., a Takyke mpaBuiiaM 00paIieHus C
TOpHOYMMHU BCUICCTBAMU B 6BITy

[TnannpoBaTh U OCYIIECTBIATH HA MTPAKTUKE XUMUYECKHE
OKCIICPUMCHTBI, IIPOBOANTDH Ha6HIOI[eHI/I$I, JcJ1aTh BBIBOABI 11O
pe3yabTaTaM SKCIEpUMEHTa MOAPYKOBOJICTBOM Iearora ¢
00cyXIeHHEM TIJIaHa PaOOThI, C UCTIOIb30BAaHUEM KITHIIIE.

Y4acTBOBaTh B COBMECTHOU paboTe B rpymIie.

[TnannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE
9KCIEPUMEHTHI, TPOBOIUTH HAOTIOACHNS, A€TaTh BBIBOIBI 10

€3yJIbTaTaM SKCIICPUMECHTA.
JaCTBOBAaTh B COBMCCTHOU pa60Te B I'pyIIIC



Tema 5.
KoanyecTBeHHBIE
OTHOILIICHUSA B

XHUMHH
(4 9)

KosmmuectBo Beniectsa. Mo, MosnsipHast Macca.
3aKoH

ABoraapo. Momsipabiii 00bEM ra3oB. PacuéTsl o
XUMHUYECKUMYPaBHEHUSIM.

JleMoHcTpanus
OO0pa3s1ibl BElIECTB KOJUYECTBOM 1 MOJIb.

Botuucnenus

— 00b€Ma, KOJIMYECTBA BEIIECTBA I'a3a 10 €0
M3BECTHOMYKOJIMYECTBY BEIIECTBA MU
00BEMY;

— 00BEMOB ra3oB M0 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA00BEMHEBIX OTHOIIECHHI ra30B
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PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U IPUMEHSTH 3TH
MOHATHS, a TAKXKE U3yYCHHbIE 3aKOHBI U TEOPUH IS
pelleHns pacu€THBIX 3aa4 C IOMOIIBIO [IEarora.

BbraucnsTe MOJSIPHYIO Maccy BELIECTB; KOJIUYECTBO
BelecTBa, 00BEM raza, Maccy BEIeCTBa C ONIOPOid Ha
oOpaserr, Ha popMyIIBI;

[IpoBOAMTH PpAaCYETHI IO YPABHEHUAM XUMUYECKUX PEAKLIUN C

OIOpoii Ha
oOpa3zerr, anropuT™ yueOHbBIX JEHCTBHI: KOTUYEeCTBa, 00hEMAa,
Macchl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
peareHTOB WJIA MPOJAYKTOB PEaKIINH.

BricTpanBath pa3BEpHYThIC MMCEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha UH- (PopMaIKIO U3 yYeOHUKA U CIIPABOYHBIX
MaTepUaoB, IPaMOTHO UCTOIb30BATbU3yUCHHbIN TOHATUHHBIN
anmnapar Kypca XMMHH € TIOMOUIBIO I1e/1arora.



Tema 6. Bona.
PacTBOpbI.

MonsiTHe 00
OCHOBaHUsIX (54)

Bona, ee cocras, ctpoeHue, MosieKyibl. Puznueckue PackpbiBaTh CMBICIT U3y4acMbIX OHATUN U IPUMEHSTH 3TH

CBOMCTBa BOJBI. Ananuz u cunmes — memoowvl

U3Y4eHuss cocmasa 800bl.
XUMHAYECKHUE CBOMCTBA BOIEI

(paznoxeHue, peakuu ¢ HaTpUEM, OKCUIIOM

KaJbIus, okcupomcepsl 1V .
CocraB ocHoBanuil. [lonsiTue 00 nHAMKATOpAX.

Booa kax pacmeopumeins. PacTBOpBHL.
Pacmeopumocmu sewjecmes s 6ooe.
Hacwiwyennvie u nenacvluyennvle pacmeopul.
MaccoBas 105151 BeIIecTBa B pacTBOpeE.

Ponv pacmeopos 6 npupode u 6 sicuznu yenosexa.

Kpyaoeopom 600vl 6 npupooe. 3arpsisHenue
npupoaHbIX Boa. OxpaHa

Y OYHCTKA MPUPOTHBIX BOJI.

JleMoOHCTpaL U

DIIEKTPOJIN3 BOJIbI; CHHTE3 BOJIBL;
B3aumoeiicTBue Bojbl cmetaiamu (Na, Ca)

(BO3MOHO HCTIOJIB30BAHKE
BHJIEOMATEPHAIIOB).

PacTBopeHue BemecTB ¢ pa3andHoi
pPacTBOPUMOCTEIO.

HccnenoBannie pacTBOPOB KUCIIOT U LIEIOYEH

C IOMOIIBIOMHANKATOPOB.

JlabopaTopHble 1 npakTHYecKHe PadoThI
IIpaxmuueckas paboma:

Ne 6. IlpuroToBneHHE PacTBOPOB C
onpeAeI€HHON MacCOBOMI0JIE PaCTBOPEHHOTO
BELIECTBA.

Buviuucnenusn
— C HCIIOJIL30BAHUEM ITOHATHASA «MAacCOBast TOJIA
BEILIECTBA BPACTBOPE»

32

MNOHSATHUS IPUONMCAHUY CBOMCTB BEUIECTB U UX
MIPEBPALEHUH € IOMOIIIBIO MEe1arora.

XapakTepu3oBath (pU3NUECKHE U XUMUYECKUE CBOMCTBA BOJIBI,
e€ poJib KaKpacTBOPUTEJIS B IPUPOJHBIX MPOLIECCAX C OIIOPOH
Ha IUIAH U CXEMY.

CocTaBisATh ypaBHEHUS! XUMUUECKUX PEAKLUNA C YHaCTUEM BOJIbI
C OMOPOM HACXEMY.

OOBACHATD CYLTHOCTh HKOJIOTMUECKUX MPOOITIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIPUMECE, MEPBI IO OXPaHe BOJOT 3arpsI3HEHUS [10CIIE
IPEBapUTEIBLHOTO CTPYKTYPUPOBAHUS MaTepuraia.

[InanupoBaTh U OCYHIECTBIATH HA IPAKTUKE XUMUUYECKHE
9KCIIEPUMEHTBL, IPOBOAUTH HAOJIIOIEHUS, 1€TaTh Bbl-

BOJIbI 10 PE3YJIbTATAM SKCIIEPUMEHTA 10 KOHTPOJIEM IIeAarora,
CHUCIOJIb30BaHUEM KIIMILIE.

CnenoBath npaBuiam 0e30macHON pabOThI B 1abOpaTOPUU MPU
WCIIOJIb30BAHUUXUMHYECKON TIOCYIbl U 000PYJOBaHMS O]
KOHTPOJIEM IIE/1arora.

ITpoBOANTH BHIYMCICHUS C IPUMEHEHUEM MOHATHUS «MaccoBast

JI0J1s1 BELIIeCTBa BPACTBOPE» C OMOPOM Ha (hOPMYIIBL.
Hcnonb30Bath pH BBHIMOJIHEHUHU YUEOHBIX 3a/1aHUM U B Ipoliecce

MCCIIEIOBATENILCKOM AEATEIbHOCTH HaYYHO-TIOMYJIIPHYIO
JUTEPATyPy XUMHYECKOTO COJICPKAHUS, CIIPABOYHbBIC
Marepualsbl, pecypcsl IHTepHEeTa o1 pyKoBOJACTBOM
rearora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit HanHGOPMAITHIO U3 YI€OHHKA U CIIPABOYHBIX
MarepuaioB, FPAMOTHO
HCMOJIb30BATh U3YYCHHBIN MOHATUIHBIN anmapar Kypca
XUMUU TOCTIE TPEBAPUTENBHOTO CTPYKTYPUPOBAHUS
Marepuaia



Tema 7. OcCHOBHBIE
KJIACCHI

HEOPraHu4€CKHuX

coeIMHEeHU
(1149

Knaccudukanus HeopraHn4ecKuX COSTUHEHHM.
Oxkcupsl: coctaB, kiaccupukanus (OCHOBHBIE,
KUCJIOTHBIE, aMpomepHble, Hecoreobpasyouue Ha
npumepe okcuoda yenepooa Il u oxcuoa azoma 1,
HOMEHKJIaTypa. [lonyuenue OKCUI0B
(B3amMoOeHCTBHE C BOJOM, KHCIIOTAMH,
1IeJI0YaMHu).

OcHoBaHus: cOCTaB, Ki1accupuxaims

(1Ieno4Yn HHEpacTBOPUMBIE

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: cocTaB, kiaccudukanus, HOMEHKIATypa,
bu3YecCKuen XMMUYECKHUE CBOMCTBA
(B3auMoieliCTBHE C OCHOBHBIMU

OKCHJIaMHU COJISIMH Ha MPUMEPE COJISTHON U CEpHOM
KHCJIOT),

cnocobwl noayvenus. Psii ak THBHOCTH METAILIOB.
Counu (cpenHue): HOMEHKIATYpa, CnocoObl
noJy4ueHus,

B3aUMO/ICHCTBUE COJIEH C METaJUIaMH, KUCIIOTaMH,
IeJI0YaMH UCOJISIMH.

['eneTnueckas CBsA3b MEKY KJIaCCaMU
HEOPTaHUYECKHUX

coenuneHuil. ['enernueckue psapl. [lonsTue 06
aM(}OTEpHBIX THIPOKCUAAX HA IPUMEPE IIMHKA U
aTOMUHUS. XMMHAYECKHE CBOMCTBA -
B3aUMO/ICHCTBUE C KUCIOTAMHU U IIET0YaAMHU.
Pa3noxenune npu HarpeBaHu.

JleMoOHCTpaLun
OO0pa31pl HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIacCcOB. B3anmoencTeue pactBopa cepHOU

KHUCIIOTHI ¢ okcuioM meau(1l).

Peakuus HeUTpanu3anuu.

BriTecHeHre 0qHOTO MeTalljIa APYTUM U3 pacTBOpa
COJIH.

w
w

OmnpeeneHre OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSTMHEHUN
0 a0JIOHY.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAMHEHUN HAOCHOBE OMPE/ICIICHUS.
CocraBienue GopMys1 OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COETMHEHMI U Ha3bIBAHUEHX MO MEXAYHAPOIHON U TPUBHUATIHHON

HOMCHKJIaTyp€ € UCII0JIb30BaAHUCM
OIIPCACIICHUSA U Ta6J'II/ILIBI PaCcTBOPUMOCTH.

KnaccudunupoBanue n3y4aeMbIx BEIIECTB 110 COCTaBY U
ceolicmeam ¢ ONIOPON HAOTIPEIETICHUS, CXEMBI M TAOIUILY
pPacTBOPUMOCTH.

Cocrapnenue TaOJIMIbI TCHETUUYECKUX PSIOB  CXEMBI
«['eHeTnueckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» 0]l PYKOBOJICTBOM I1€Jarora.
[IporHo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIIUX
XUMHUYECKHUX CBOMCTB U3YUEHHBIX KJIACCOB, IPYIII BEIIECTB, K
KOTOPBIM OHHM OTHOCSITCS C UCTIOJIb30BAHUEMCXEMBI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX

COEIMHEHUI» 0] pyKOBOJICTBOM I€/larora.

CocraBneHre MOJNIEKYJIIPHBIX YPaBHEHUN peakIIMii,
WUTIOCTPUPYIOLINX XMMUYECKUECBOMCTBA U3yUEHHBIX KJIACCOB U
Ccnocobbl noyvenus BEIeCTB U3YYCHHBIX KIIACCOB, TPYII, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY
HUMH, C OTIOPOH Ha BEepOANbHYIO CXeMY B Ka4eCTBE 3pUTEIHHON
OTIOPBI.

CocraneHre MOJIEKYJISIPHBIX YPaBHEHUH PEAKIIU [10 CXEMaM C
MIpeIBAPUTENILHBIMOOCYKIEHHEM BbIOOpA pearupyromumx
BEIIECTB.

Brruucienne 1o  ypaBHEHHSIM  XUMHUYECKHX  PEaKIIUH
KOJIM4YecTBa, 00bEMa, Macchl BEIIECTBA IO KOJIUYECTBY,
00BEMyY, Macce peareHTOB WJIM MPOAYKTOB peaKUuu IO
ANTrOpPUTMY.

[1nanupoBaHue U OCYIIECTBICHHE HA MPAKTUKE XUMHUYECKOTO
SKCIEPUMEHTa MHAOIIOICHUS TI0]] PYKOBOJICTBOM YUHUTEJIS.



JlaGopaTopHble U IPaKTHYECKHE PAOOTHI
Jlabopamopnvie onvimur:

BzauMopaeiicTBre KHUCIOT C

Merautamu. [lonydenne

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmopeiicTBre HEpaCTBOPUMBIX OCHOBAHUH C
kucinotamu. Paznoxxenue runpoxcuaa meau(Il)

MIpU HarpEeBaHUH.

Ilpaxmuueckas paboma:

Ne 7. Perenuie sxcriepMMeHTaIbHBIX 33a4 110 TEME

«OCHOBHBIEKJIACCHI HCOPTraHUYCCKUX COCHHH@HHﬁ)).

Buiuucnenusn
— M0 YpaBHEHUSIM XUMUYECKUX peaKuit

dopmynrpoBaHUE BBIBOJOB MO PE3YJIbTaTaM IKCIIEPUMEHTA C
VICIIOJIb30BAHEMOIIOPHBIX CIIOB.

dopmynrpoBaHUE C TOMOILBIO [IEJarora U BhIOJIHEHUE PaBHIT
6e30macHoil paboTHI BIIaOOPAaTOPUH MPH UCIIOIH30BAHUHT
XMMHYECKOU MOCY/IbI U 000PYI0BaHHUS.

Hcrosp30BaHue MPH BBINOIHEHUU YUeOHBIX 3aaHHI U B
nporecce

MICCJICIOBATEIIbCKOM JICSITEIbHOCTH HAYYHO-IIOIYJISIPHOM
JIUTCPATYPhl XUMHUYCCKOI'0O COACPKAHUA, CIIPABOYHBIC MAaTCPpUAJIbI,
pecypcbl HTepHETa, OCyIeCTBICHHE BHIOOPAIIO]] PYKOBOICTBOM
nezarora.

BeicTpanBanue pa3BEPHYTHIX MUCEMEHHBIX U YCTHBIX OTBETOB

C OTopoi Ha MH(OPMAIIHIO U3 YICOHUKA U CTIPABOYHBIX
MaTepHaoB, FPAMOTHOE UCIIOIb30BAHUEH3YUYCHHOTO
HNOHATUMHOTO anmnapara Kypca XMMHUH C UCIIOJIb30BaHUEM

IJIAHA, OTIOPHBIX CJIOB, AITOPUTMA.

Pa3nen 3. [lepuoauyecknii 3axoH u [lepuoguyeckasi cucreMa XHMHUYECKHX
ayeMenToB /1. . MenaesieeBa.

CTpoe}me aToMOB. XUMHYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE

peaknum (15 )
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Tema 8.
Iepuoguyeckuii 3aKoH
u [lepuoguyveckas
CHCTEeMa XHMHYECKHX
3JIEMEHTOB

J1. 1. Menaese-eBa.
Crpoennearoma (7 9)

HCpBLIG IIOIIBITKH KHaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKUX
3JICMCHTOB.

Ilousrue o rpymmnax CXOAHBIX 3JICMCHTOB

(1IenoyHbIe U
HIEJIOYHO3EMENTbHBIE METAJIIbI, TaJIOTCHBI, HHEPTHBIC
rasbl).

Onemenmul, Komopule

obpaszyrom amgpomepHuvle

OKCUOBL U 2UOPOKCUOBL.

Ilepunonnueckuii 3akoH u [lepuonn-yeckas cucrema
xumudeckux aneMeHToB J[. . Menzaeneesa.
ITepuonsl, rpynisl, noarpynmsl. Pu3ndecKkuin
CMBICJI TOPSIIKOBOTO HOMEPA JIEMEHTA, HOMEPOB
MEpUOJa U TPYIIIHL.

Crpoenue atomoB. CocTaB aTOMHBIX sJIEP.
H3zomonwi.

OnekTpoHbl. CTpOeHHUE AIEKTPOHHBIX 000JI0YEK
aTOMOB IepBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuoanyueckoil CUCTEMBI

. . Menneneena.

XapakTepruCcTHKa XUMUYECKOTO 3JIEMEHTA IO €0
nonoxxenuto B [lepuonuueckont cucreme /1. U.
Meneneesa.

3axkonomepHocmu usmeHenUs C80UCME
9NEeMEHMOB8 MANbIX NEPUOO08 U 2TIABHBLX
HOO2PYNN 8 3a8UCUMOCTIU O AMOMHO20
(nopsodxo6020) Homepa.

3uauenue Ilepuoouyeckozo 3akoHa u
Tlepuoouueckoii cucmemvl XUMUYECKUX 1€MEHMO8
0715 pazeumusi HayKu u npakmuxu.

M. U. Menoenees — yuémwiii, nedazoe u eparicoOaHuH.

JleMoHCTpanun
Koporkonepuognas 51
JUIMHHOIIEPUOU THAS bopMbI
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PaCKpBIBaTB CMBICJI ICPUOJUICCKOT'O 3aKOHA MO PYKOBOACTBOM
rnegarora.

ITonnMats CymecTBOBaHUE NEPUOJINIECKON 3aBUCUMOCTH
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB (M3MEHEHUE PAINYCOB
aTOMOB U 3JICKTPOOTPULIATENILHOCTH) U UXCOCTUHEHUH OT
TIIOJIOYKEHUS B IEPUOJIUYECKON CUCTEME U CTPOEHHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TaOJIULI.

YcraHaBIMBaTh CBA3b MEXKAY IIOJIOKECHUEM DJIEMEHTA B
HEePUOJJMUECKON CUCTEME U CTPOEHHUEM €ro aToMa (COCTaB U
3apsj sizipa, 001ee YUCIIO 3JIEKTPOHOB U
pacrpeesieHle uxX Mo 3JIEKTPOHHBIM CJI0SIM) IO 00pasity.

ITporHo3upoBaTh XapakTep U3MEHEHUS CBOWCTB DJIEMEHTOB U UX
COEIMHEHHUH 110 rpymnIaM U rnepuonam [lepunogunueckoit
CUCTEMBI C TIOMOIIBIO IIEJarora.

XapakTepru3oBaTh XUMHYECKHUE DJIEMEHTHI IIEPBBIX TPEX
IIEPUOJIOB, KAJINA, KaJIbLH 110 UX [TOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneesa.

CnenoBath npaBuiiaM 0e30nacHOM paboThI B 1aOOpaTOpUU MpH
HCIOJIb30BAHUUXUMHUECKOM TOCY Ibl U 000PYAOBAHUS 110
KOHTpPOJIEM Ilefarora.

BeicTpanBath pa3BEpHYThIE TMCEMEHHBIEC U YCTHBIE OTBETHI C
OTopoif HauH(GOPMaLMIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuaioB, FPAMOTHO
HCMOJIb30BATh U3YYCHHBIN NOHATUIHBIN anmapar Kypca
XUMUHU T10CIIE CTPYKTYPUPOBaHUSA MaTepHrala ¢
HCIIOIb30BAHUEM KIIMILIE.

Mcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUHA TEKCTHI
yueOHHMKa Mocye CTPYKTYPUPOBaHUs MaTepHala, CIpaBOYHbIe
Matepuainsl (Ilepuoaudeckyro
cucteMy xumudeckux eMmenToB JI. . MenaeneeBa, Tabiuiry
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH U COJIEH B BOJE,
NMEKTPOXUMHUYECKUHN PsiJT HAPSXKEHUI METaJlIoB).

Mcronb30BaThk NpH BHIMOJIHEHUH YU4eOHBIX 33/1aHU U B IIpoliecce
HCCIEA0BATENBCKON IEATEIbHOCTH HAYYHO-TIOYJISIPHYIO



[Teproandeckoit CHCTEMbl XUMUYECKIX
snemenTtoB JI. 1. Menzaeneena.
O3zHakomieHue ¢ oOpasuamu

JIUTEepaTypy
XUMHUYECKOT0 COIepKaHus, CIPAaBOYHbIE MAaTEPHAIIBI, PECYPChI

MeTtauioB ¥ MHTepHeTa moj pyKOBOACTBOM Ieaarora

HEMETAJJIOB.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI
Jlabopamopmuwiii onvim:
BzaumoneiictBue TUIPOKCHIA
pacTBOpaMu KUCIOT U IET0YEH

OMHKa C

Tema 9. DnexmpoompuyamenbHOCMb aTOMOB PackpbIBaTh CMBICIT U3Y9aeMbIX IMOHSATUH 1O PyKOBOJCTBOM
XumMH4ecKasi CBA3b. XUMHUYECKUX AJIEMEHTOB. XUMHUYECKasi CBSI3b neaarora. OnpeaensTh BUJ XUMHUECKOH CBSI3U B COEIMHEHUU C
OKHUCINTETBHO- (MOHHAsI, KOBAICHTHASI TIOJISIPHAS M KOBAJICHTHAS UCTIOJTb30BAHUEM CXEM.

BOCCTAHOBHUTEJIBHBIC HETOJISIPHAS ). Ornpeaenarb CTeNeHb OKUCICHUS XUMHUYECKOTO 3JIEMEHTA 10
SC?II)CIIHH CrerneHb OKHUCIICHHSL. (dhopmyIe erocoeIMHEHHs C UCTIOJIH30BAHUEM AJITOPUTMA.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU
(OBP). IIpouecchloKUCIIEHUS U BOCCTAHOBJIEHHUS.
Oxucnurenu 1 BOCCTAaHOBUTEIIH.
JdeMoHcTpannn
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

pEaKLuu: TOpeHHe, peakLiui pa3aoKeHUs,
COCIMHCHUS
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Omnpenensrsd 31eMEHT (BEIIECTBO) — OKUCIUTENb U JIEMEHT
(BEmecTBO) — BOCCTAaHOBUTEb.

OOBSCHATH CYLTHOCTb IIPOLECCOB OKUCIIEHNS U BOCCTAHOBJICHUSI.

CocTaBisTh 3JIEKTPOHHBIN OaslaHC ¢ Y4ETOM 4Hcia
OTJAHHBIX U MPHHSTHIX JIEKTPOHOB.

CocTaBisATh ypaBHEHHE OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHOM PEAKIUH 110 aITOPUTMY
pa300paoKUCIUTENbHO-BOCCTAHOBUTEIBHOM
peaxkuuu.

Hcnonb30BaTh Ipu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI

y4ueOHHUKa MOCIe CTPYKTYpUpPOBaHUS MaTepHralia, CIpaBOYHbIe
MaTepHabl (IEPUOINYECKYIO

cucreMy xummuueckux snemenToB Jl. M. Menneneesa, Tabmauiry
pacTBOPUMOCTH KUCIIOT, OCHOBaHUW U COJIEW B BOJIE,
NEKTPOXUMHUYECKUHN pSAJ HAIIPSHKEHUH METaIIJIOB).



9 KUIACC
(2 4 B HEEMIO0, BCETO 68 4, N3 HUX 4 4 — pe3epBHOE BPEMs)

IIpuMepHbIe TEMBI, OCHOBHOE
pacKpbIBaoIue Coa€EpKaH
JIAHHBIA pase ne

NporpaMmsi,

H KOJHUIECTBO 4YaCOB,
OTBOAMMOC HA UX
H3YyYCHUE

OCHOBHBIE BH/ILI
IeATeIbHOCTH
o0yuarommxcst

Pa3aet 1. BemecTBo U1 XUMHYECKHE
peakiuu (17 4)
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IloBTOpEHUE M
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/eJioB

Kypca 8 kiacca
(59

Ilepuonnueckuii 3akoH. [lepuoanyeckas
cUCTeMaxuMHudecKkux ajemeHnToB /1. H.
Memnieneena.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB XUMHYECKHX DJICMECHTOB
MEPBBIX TPEX NEPUOAOB, KaIUs, KAIbIUA U UX
COCIUHEHHUI B COOTBETCTBUH C
MOJI0’KEHUEMDJIEMEHTOB B MEPUOIUYECKON
CHUCTEME U CTPOCHHUEM MX aTOMOB.
Knaccudukanus u HoMEHKIaTypa
HEOPraHWYECKUXBEIIECTB (MEXKIyHA-POIHAS U
TPUBHAJIbHASA).
XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K pa3JIMYHbIM KJIaccam
HEOPTraHWYECKUX COCAMHECHHM, UX TeHETHYECKas
CBSI3bHEOPTaHUYECKUX BEIIECTB.
CrtpoeHue BeniecTBa: BUIbl XUMUUECKOU CBSI3U U
TUTIBIKPUCTAJUIMYECKUX PEIETOK. 3asucumocnio
ceoucmas gewecmes om ux CmpoeHusl.
JleMoHCTpanun
1. Mozenu KpucTaiinyecKux
PELIETOKHEOPTaHUYECKUX
BEIICCTB.
2. KopoTtkonepuonnas u
JUTMHHOTIEpUOAHAs (DOPMBI
Ilepronnueckoi cCucTeMsl
XUMHYeCKuXdjemMeHToB /I, H.
Menneneena

XapakTepu30BaTh XUMUUECKUE 3JIEMEHTBI IIEPBBIX TPEX
HEpUOJIOB, KaJIMsl U KaJIbLUA M0 UX MOJO0KEHUIO B
IIepuonnueckoii cucreme JI. 1. Menneneesa ¢ onopoi
HAJITOPUTM.

KnaccugunupoBats 1 Ha3pIBaTh HEOPraHUYECKUE BELIECTBA
U3YyUYEHHBIX KJIACCOB C OMOPOH Ha cXeMy, TaOJIUILy
pacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BELIECTB
Pa3IMuUHBIX KJI1acCOB, IOATBEPKATh CBOMCTBA
IpUMEpaMHU MOJIEKYJIIPHBIX YPAaBHEHUH XUMUYECKUX
peakLuil C OIIOPOM Ha CXEMY.

Onpenenars BUJL XUMUYECKOU CBSI3U U TUI
KPUCTAJUINYECKON PEILIETKY BEIIECTBA C OIIOPOM Ha
cXemy.

[Iporno3upoBarh CBOMCTBA BEUIECTB B 3ABUCUMOCTH OT UX
CTPOEHUSI MOCIIe IPeABAPUTEILHOIO pazbopa.

BeicTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(OpPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
MCIIOJIb30BaTh U3yUYEHHBIN MIOHATUIHBIN anmapar Kypca

XHUMHHU.

Vcnonb30BaTh NpH BHIOIHEHUH YU€OHBIX 3a1aHUHN U B

mpouecce
MICCIIEZIOBATEIBCKOM JEATEIIBHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEPATyPy XUMHUYECKOI'O COAEPKAHUSA, CIIPABOYHEIE

Matepuaisl, pecypcel UHTEpHETA
101 PYKOBOJICTBOM II€Jjarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 u)

Krnaccudukanus XuMHYECKUX PEaKIUA 1O
Pa3IMYHbBIM MPU3HAKAM(II0 YUCITY U COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, 10

mensiosomy 3¢gexmy, no usmMeHeHuro cmenexetl
OKUCTICHUAXUMUYECKUX 2]IeMEHMO8, NO
obpamumocmu, no y4acmuio Kamaiuzamopa,.
OK30- u IHOOMepMuUYecKue peakyuu,
mepmoxumuyeckue ypasnenus. Ilonamue o ckopocmu
Xumuyeckou peaxyuu. [lonsamue o comozenHvix u
2cemepozeHuvix peakyusax. I[lonamue 06 obpamumolx
u Heobpamumbvlx Xumudeckux peaxyusx. Ilonsamue

0 Xumuueckompasrogecuu. Paxmopul, rusOuue
HA CKOPOCMb XUMUYECKOU PeaKyuu U noaod4ceHue
XUMUYECKO20 PABHOBECUSI.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
(2MeKTpOHHBIN O6amaHC OKUCIUTENBHO-
BOCCTAHOBUTEJIbHON PEAKIINH).

JdemoHcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIUH OT

pa3IYHbIX PaKTOPOB.

2. BoznelicTBue kaTanm3aropa Ha CKOpPOCTb
XMMHYECKON pPEaKIIHH.

3. [IpuMepbl HeOOpaTUMBIX U 0OPATUMBIX PEaKIHiA.

4. CMel1eHre paBHOBECUSI XUMUYECKOUN peaKIiu.

Buiuucnenus
— KOJIMYECTBA BEIIECTBA, 00BEMA M MACChl PEareHTOB
WM IPOJYKTOB MO YPAaBHEHUSAM XUMHYECKUX PEAKIUN

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U IPUMEHSTH 3TH
MOHSATUS IIPU ONMUCAHUM CBOWCTB BEIIECTB U UX
IIpEBpAIICHUM.

KnaccudunupoBars XuMu4ecKie peakiiuy 1o pa3inuyHbIM

MPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTB CKOPOCTH XUMHUUYECKOW PeaKuu
OT Pa3IUYHBIX PAKTOPOB MO PYKOBOJICTBOM yUUTEIIS.

[Iporuo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBUAX MOCIE
peBapUTeNbHOI PabOTHI.

Ornpenenarb OKUCIUTENb U

BoccTaHoButellb B OBP. CoctaBisTh

3JICKTPOHHBINA OaaHC peaKiuu.

[Ipon3BOANTE BEIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSAM I10

AITOPUTMY.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha UHPOPMALIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepHalioB, TPaMOTHO
HCMOJIb30BATh N3YUCHHBIN NOHATUIHBIN armapar Kypca
XUMUU MOCTIE NPEIBAPUTEIBHOTO CTPYKTYPUPOBAHUS

MaTepHaa.
Hcnonb30BaTh npy BHIMOIHEHUN YYEOHBIX 3a/laHUM U B
IpolEeCCe

HCCIIEIOBATENbCKOM JIEATENbHOCTH HayUYHO-TTOM YIS PHYIO
JUTEPaATypy XMMHUECKOTO COJIEpKaHusl, CIIPAaBOYHbIE
MaTepuaisl, pecypcbl IHTepHeTa nocie KOHCYIbTaluu C
MeJ[arorom.
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Tema 2.
DJIeKTPOJTUTHYECKASA
JAUCCOLMAIUS.
XuMHYeCKHe peakunu

B pacTBopax
(84)

Teopus  PNEKTPOIUTUYECKON  IHUCCOLMALIUM.
DONEKTpONMTBl M HEDJIEKTPONHTHL. KaTHoHBI,
aHUOHBL. Mexanuzm oOuccoyuayuu eewecms c
PA3IUYHBIMU — BUOAMU  XUMUYECKOU  CBA3U.
Cmenenv oOuccoyuayuu. CunbHble MW Ccl1aOble
AJICKTPOJIUTHI.

Peakunn noHHOTO 0OMEHA, YCIIOBUS UX
npotekaHus. IOHHbIE ypaBHEHUS PEaKIIHA.
XUMHUYECKHE CBOMCTBA KUCIOT, OCHOBAaHUN U
COJIeH B CBETE MpEJICTaBICHUN 00
AIEKTPOJIUTHYECKON nuccoruanuu. Cpena
pactBopa. [TonsTHE O THIPOIIHU3E CONCH.
KauecTBeHHBIC peaKIMK Ha KATHOHBI

Y aHHOHBI : XJIOpUA-, OpOMU, HO3U-, CyIbdaT-,
KapOoHaT-,

cunkar-hocdar- aHHOHBI, THAPOKCH T-HOHBI
KaTHOHBI aMMOHUS, MATHMS, KaJIBIUS, aTFOMUHUS,
JKeesa 2+, 3+ , 1IMHKa,

MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX..

JdemMoHcTpanuu

OnexTpuyecKas MpOBOAUMOCTb PACTBOPOB
BELIECTB; IBUKECHUE HOHOB B JIEKTPUUYECKOM IOJIE.
OnbIThI, HJUTIOCTPUPYIOLINE TPU3HAKU

MPOTEKaHMs pEaKMMHOHHOTO OOMEHa.

OmnBbITH 10 ONPEAETIEHUIO CPEBI B PACTBOPAX COJIEH
(xnopuaa HaTpHsl, KapOoHATa HATPHSL, XJIOPHUIA
LIUHKA).

JlabopaTopHble U IPaKTHYeCKHe
padoTsl/labopamopHulii onvim:

Ne8Peakiiuu HOHHOTO 0OOMEHa B pacTBOpax
AIEKTPOIUTOB: Cyb(hara meau(Il)

1 méno4n, kKapOOHAaTa HATPUS U CONISTHOM KUCIIOTHI,

PaCKpBIBaTB CMBICJI U3YYaCMbIX HOHﬂTHﬁ, a TaKXKC€ CMBICJI
TEOpUHU BHCKTPOJ'II/ITI/ILIGCKOI‘/'I Jucconranmnu ¢ 0H0p0171 Ha

CXCMBI.
OOBICHATD IMPUYHUHBI JICKTPOIIPOBOJHOCTH BOAHBIX PaCTBOPOB
C IIOMOIIBIO II€aarora.

CocTaBiaTh ypaBHEHUS AUCCOIMALIMY KUCIIOT, IIEI04Yel u
COJIeH, TOJIHBIE U COKPAIlIEHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKHUX PEaKIHi HOHHOTO
oOMeHa.

[1nannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIOJCHHS, I€TaTh BBIBOIBI
0 pe3yabTaTaM SKCIIEPUMEHTA TOCe MPeABaAPUTETbHON
paboTHI.

CrnenoBath mpaBuiiaM 0e30MacHON pabOTHI B 1a00PaTOpUH MPH
UCIOJIb30BAaHUU XUMUYECKOU MOCYAbl U 000PYI0BaHUS
110J1 KOHTPOJIEM IIE/1arora.

[Ipon3BOANTE BBIYMCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHbBIE
OTBETHI C ONOPOI Ha HH(pOPMALIHIO U3 YUeOHHUKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
HCMOJIb30BATh N3YYEHHBIN MOHATUITHBIN anmapar Kypca
XMMHH NIOCJIE NPEABAPUTEIBHOTO CTPYKTYPUPOBaHUS
MaTepHana.

Hcnonb30BaTh npy BHIMOIHEHUN YUEOHBIX 3a/laHUM U B

nporecce
HCCIIEIOBATENbCKOM JIEATENbHOCTH HAyYHO-TION YIS PHYIO
JUTEPATYPy XMMHUECKOTO COJEPKAHUs, CIIPABOYHbIE
MaTepuaibl, pecypcbl IHTepHeTa nocie KOHCYIbTaIluH C
MIEJaroroMm.
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peakuus
HEUTpAIU3aLUN MEXIY TUAPOKCHUIOM KaJIHs U COJISTHOU
KHUCJIOTOM.

No9. KauecTBeHHBIEC peakliMi Ha HOHBI B PACTBOPE.

IIpakmuyeckas paboma:
Ne 1. Pemienue skcriepMMEHTAIBHBIX 3a/1a4 110 TEME.

Buiuucnenusn
— [10 YPaBHEHHUSIM XUMHAYECKUX PEAKIINI

Pa3aeu 2. Hemerajiibl M UX COeAUHEHU S
4 4)

41




Tema 3. O0masn
XapaKTepPUCTHKA
XUMHYECKHX )JICMEHTOB

VIIA-rpynnsi.
I'anorensl

(4 9)

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHHUSATOMOB 3THUX

3JIEMEHTOB, XapaKTEPHbIE I HUX CTEIEHU
okucnenus. CTpoeHue u pusnyeckue CBOMCTBa
IIPOCTBIX

BEIISCTB — TaJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMoIeHCTBHE ¢ METaLIaMH,
HeMeTau1aM# (BOJIOPOJIOM M KUCIOPOIOM),
wenouamu). Xiopooaopona. CosstHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, noayueHue, IpUMEHEHNE.
KauecTBeHHEBIE

peaKkIny Ha rajJoreHuI-UOHBL. /Jeticmaue xaopa u
XJ10p0B000OPOOA HAOpeaHUu3M Henoseka. BaxxHenmme
XJIOPUABI U UX HAXOKICHHUE B IPUPOJIE.

JdeMoHcTpamun
Buneomarepuanbl: rajloreHsl 1 ux
coequHeHus. OOpasiibl XJIOPUIOB.

JlabopaTopHble U NpaKTH4YeCKHe padoThI
Jlabopamopmuwiii onvim:

PacnioznaBaHue XJI0pHUI-MOHOB.

Ilpaxmuueckas paboma:

Ne 2. TlonmydeHue coyIsiHOM KUCIIOTHI, H3yueHHe e&
CBOMCTB.

Buiuucnenus
M0 YPAaBHEHUSAM XUMUYECKUX PEAKIUH.

OOBsCHATH 001IME 3aKOHOMEPHOCTH B I3MEHEHUU CBOMCTB
HEMETAJJIOB U UX COeMHEHUH B IIpe/Ieax MajbIX IEPUOI0B
U MIaBHBIX noarpyn [leproandeckoil cucTemsl
XMUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOSHMSI UX ATOMOB C
HCII0JIb30BAHUEM CXEMBI.

XapakTepHu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA
IIPOCTBIX BEILIECTB raJIOreHOB (Ha PUMEPE XJIOpa) U
CJIO’KHBIX BELLECTB (XJIOPOBOAOPO/IA, XJIOpHUIa HATpuUs),
CIOCOOBI X MOJIyYEHUsl, IPUMEHEHHUE U 3HAUE€HUE B
IPUPOJIE U )KU3HU YEJIOBEKA MOCIE CTPYKTYPUPOBAHHUS
MaTepuaa.

OnpenensaTs raloreHuI-MOHbI B pacTBOPE €
WCIIOJIb30BaHUEM Ta0uINLIbl " XapaKkTepHbIE peakliuy Ha
AQHUOHBI".

[1naHupoBaTh U OCYLIECTBIATH HA IPAKTUKE XUMUYECKUE
9KCIEPUMEHTBI, IPOBOAUTH HAOIIOICHUS, JeIaTh BHIBOIbI
10 pe3yJibTaTaM 3KCIEePUMEHTAIOCIe IPeIBapUTEIbHOM
paloThI.

Tema 4. O0man
XapaKTepUCTHKA
XUMHUYECCKHUX IJICEMECHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

O0mas xapaKTepUCTHKa DJIEMEHTOB VA -TpyIIIbL.
Ocobennoctu

CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE IS
HUX cTerneHn okucieHus. CTpoeHue u pu3ndecKue
CBOMCTBA ITPOCTHIX

BEIIECTB — KUCIIOPOJIa U CEPHI.

AnnoTtponHbie MOIU(MUKAIIUNA KUCIOPOa U CEPBI.
XuMuyeckme

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
371eMeHTOB VIA-Tpynnsl U UX COEIMHEHUN
C Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"N3mMeHeHne paanycoB BIOArpynnax'.

XapakTepu3oBaTh (pru3nyecKue
Y XMMHYECKHE CBOMCTBA IPOCTOTO BEIIECTBA CEPBI U €€
COCIMHEHU I
(cepoBo1OpOIa, OKCHIOB CEPBI, CEPHOM KUCIOTHI,
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CBOMCTBa cepbl. B3anmopelicTBie ¢ HeMeTaIIaMH - Cynb(aToB), CIIOCOOBI NX
BOJIOPOJIOM UKHUCIIOPOJIOM, METaJLIAMH,

KOHIIEHTPUPOBAHHBIMH a30THOU U
cepHoii Kucioramu. CepoBo10poI, CTPOCHHE,
dbuznveckue
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Y XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENIbHBIE). OKCHIBI CEPBI KaK
MPEJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHast
KHCIIOTa, GU3NYECKUE U XUMUUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KHCIOT U
cneyuguueckue), npumenenue. CepHucras
KHCJIOTA.

Xumuueckue peakyuu, nexcawjue 8 0OCHoge
NPOMBIULEHHO20 CNOCOOANOIYYUeHUsI CEPHOU
Kuciomol. Annapamsi u npomexarowue 8 Hux
npoyeccwyl (Ha npumepe npou3800CmMea CepHoli
KUCI0Mbl).

Conu cepHO# KHCTIOTHI, KAUECTBEHHAs peaKIus Ha
Cyib(aT-HoH.

Haxoxnenue cepbl ¥ €€ COEeIMHEHUI B IPUPOJIE.
Xumuueckoe

3aepsA3Henue oKpyicalouel cpedbl COeOUHEHUsMU
cepul (KUCTOMHBLEO0XHCOU, 3acpA3HEeHUe 8030YXA U
8000EM08B), CHOCOOBI €20 NPEOOMEPALYeHUSL.

JdemMoHcTpanuu

Komnnexkunu (BugeomaTepuanisl): cepa U €€ COeTMHEHUS.
OO6yriauBaHue caxapa 1noJ JecTBueM
KOHIEHTPUPOBAHHOW CEPHOMKHUCIIOTHI.

JlaGopaTopHble H MPpaKTUYeCKHE PadOThI

Jlabopamopmvie onvimul:

Oo6napyxeHnue cynb}ar-noHOB.

B3anmogeiicTBre pa3baBiIeHHON CEPHOM KHUCIOTHI C
LIUHKOM.

Buvtuucnenusn

110 YpaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ

MOJIYUCHUA, IPUMCHCHNEC U 3HAYCHHUC B ITPUPOJAC U

YKU3HU YeJIOBEKa COMOPOI Ha CXeMy U ILJIaH.
Onpenensth HAMHUUE CYIb(AT-HOHOB B PACTBOPE.

OOBACHATH CYIIHOCTh HKOJIOTUYECKUX ITPOOIIEM, CBI3aHHBIX C
nepepaboTKONCOeAMHEHHH CephI MOCIE CTPYKTYPUPOBAHHS
MaTtepuaa.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, JIEJIaTh BBIBO/IBI I10
pe3yJsibTaTaM dKCIIEpUMEHTA.

Cnenoatk npaBuiiaM 6e301acHON paboThI B 1a00opaTopuu Npu
WCIIOJIH30BAHUU XUMHUECKOW MOCY/IBI U 000PYAOBAHUS 1101
PYKOBOJCTBOM II€JIarora.

[Ipon3BOANTE BBIYMCIIEHUS 10 XUMUYECKUM YPaBHEHUSAM I10

asnroputmy. Mcnons30BaTh npy BEIOJTHEHUH Y4EOHBIX

3a/laHuM TEKCThl y4eOHUKa,
cnpaBouHble Matepuaisl (Ilepuoanueckyro cucremy
xumudeckux aemenToB Jl. . Menpaeneesa, Tabnuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHUH U COJIEH B BOJE, DIEKTPOXUMUYECKUM P
HanpsHKeHUHMETAIUIOB).

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATEIBCKON JESITEIbHOCTH HAYYHO-
MOMYJIIPHYIO JINTEPATYPy XMMUYECKOTO COEPKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcsl HTepHETAanoce
KOHCYJIbTAIlUH C [Ie1arorom
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Tema 5. O0mas
XapaKTepUCTHKA
XMMHYECKHX 3JIEeMEHTOB
VA-rpynnsl. A30T,
dochop u nx
coeJUHEeHHUs

(7 =)

OO1as xapakKTEpUCTUKA DJIIEMEHTOB V A-TPYIIIIBL.
Ocobennoctu

CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIE IS
HUX CTETICHU OKHCIICHHUSI.

A30T, pacripocTpaHeHHEe B IpUpoje, GU3NIECKUE U
XHUMHAYECKHEeCcBOicTBa. KpyroBopot a3ora B nmpupoe.
AMMHaK, ero pu3nvYeckue 1 XUMHYECKHE CBOMCTBA,
nosrydeHue unpumenenue. Com aMMOHHMSI, UX
¢busnvecKne 1 XUMHYECKUE

CBOWCTBa, MpuMeHeHHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAast KUCIIOTa, e€ pu3mueckue u
XUMHUYECKHE CBOMCTBA (OOIIHME KaK MPEICTaBUTES
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kkucnoma. Mcnonv3o6anue HUMpamos u couei
AMMOHUSL 8 Ka4ecmee MUHEPAIbHbIX YOOOPEeHUII.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COEAMHEHUSIMHA30Ta (KHCIOTHBIE TOKIH,
3arpsi3HEHUE BO3yXa, OYBBI U

BOJIOEMOB).

docdop, anromponnvie moougurayuu gocgopa,
¢bu3nyecKkne UXUMUYECKUE CBOMCTBA.

Oxcun dpochopa(V) u dochopnas kucnora,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA,

nonyuenue. Kauecmeennas peaxyusi na pocpam-
UOHDL.

Hcnonvzosanue gpocgpamos 6 kauecmee MUHEPAIbHbIX
y00OpeHuil.

3arps3HeHue MPUPOTHBIX BOJOEMOB (ochaTamu.

JdemMoHcTpauuu

Komnexuu: pocdop u ux coeuHeHus.
B3anMopeicTBre KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEZIBIO.

JlabopaTopHble U NpaKTH4YeCKHe padoThI

OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
3JIEMEHTOB VA- Tpylnbl M UX COCIUHEHUH C Y4E€TOM
CTPOEHUS MX aTOMOB.

XapakTepu3oBarh (U3MYECKUE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB a30Ta M (ocopa M UX COEAUHEHHH
(amMuaka, coyieii aMMOHMSI, a30THOM KHUCIIOTHI, HUTPATOB,
okcuaa pocdopa(V) u hochopHOii KUCTOTHI,
¢docdaroB), crocoObl HX TMONYYCHHUS, NPUMEHEHHUE U
3HAa4YCHUE B IPUPOJIE U KU3HHU YEJIOBEKA C HCITOJIB30BAaHHEM
CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U POocaT-nOHBI B PaCTBOPE C
UCMOJIb30BaHUEM TabNIuUIbl "' XapakTepHble peakIuy Ha
KaTHUOHBI U aHUOHBI".

OOBACHATH CYITHOCTh KOJIOTUYECKUX MTPOOIIEM, CBSI3aHHBIX
C HaXxOX/IEHUEeMCOeIMHeHNI a30Ta U Gocopa B
OKpYy’Karolen cpene.

[TmaHupoBaTh U OCYIIECTBIISATH HA MPAKTUKE XUMUIECKUE
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOACHUS, JIeNIaTh BBIBOBI 110
pe3yabpTaTaM dKCIepru-MeHTa.

Cnenoatk npaBuiiaM 6e3onacHoil paboThl B 1abopatopun
MPUHCIIOIH30BAHNY XUMHUECKOM MTOCYIBI U 000PYIOBaHUSI.

[Tpon3BOANTH BHIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aJaHUM
TEKCThI YUeOHHKa, CIPaBOYHbIE MaTepHaIbl
(TTeprOAMYECKYIO CHCTEMY XUMHUYECKUX 3JIeMEHTOB /.

W. MenneneeBa, TabIuIly pacTBOPUMOCTH KUCIIOT,
OCHOBAaHMUH U COJIEH B BOJE, dJIEKTPOXUMHUECKUH PsIJT
HaNpsHKeHUHMETAIUIOB).

Hcnonp30BaTh pH BBITIOTHEHUH YIE€OHBIX 33JaHUH U B

nporecce

HCCIIEeI0BATENBCKON IEATEIbHOCTH HAyYHO-TIONMYJISIPHYIO

JUTEPATYPy XMMHUYECKOTO COAEPIKaHUs, CIIPABOYHBIE

MaTtepHuaibl, pecypchl UHTepHETamociae KOHCYIbTaIluN ¢
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Jlabopamopnvie onvimul:

1. BsauMopeiicTBre cojsieii aMMOHUS € IIET0YBIO.

2. O3nakomiieHHE ¢ 00pa3aMu a30THBIX U POCHOPHBIX
ya0OpeHUi.

IIpakmuyeckas paboma:

No 10. ITonyuenrue ammMuaka, U3y4yeHHE €ro CBOMCTB.

Buiuucnenua
110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN

neaarorom

Tema 6. O0man
XapakTepuc- THKA
XHMHYECKHX
3jeMeHTOB IVA-

Tpynibl. .
IJ1epoJ U KPeMHUH U
X

VYraepon, auioTpoIIHbIe MOJU(PHUKALIUU
rpadut, anmas. Bsaumozeiictue ¢
MeETaJUlaMU, HEMETAIUIaMU,
KOHIIEHTPUPOBAHHBIMHU a30THOW U CEPHOM

KHCJIOTaMH, PacpOCTPaHEHHUE B IPUPOJIE,
(bu3HUYECKre U XUMUYCCKHE

OOBsCHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
aneMeHToB [V A- rpynmsl ¥ UX COEAMHEHUH C y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (GU3NIECKUE U XUMUYECKHIE CBOMCTBA

IIPOCTBHIX BEHICCTB YIJI€poaa U KPpCMHUA U UX COCIII/IHGHI/Iﬁ
(OKCI/IILOB yriepoaa, yroJlbHOU
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coeIMHEeH U
(81)

cBoiicTBa. Ancopbuus. KpyroBopot yriepona B
IPUPOJIE.

Oxcunpl yriaepona, ux Gpu3nYecKrue 1 XUMHUECKHe
CBOWCTBA, UXJECHUCTBUE HA KUBBIC OPTAHU3MBI,
MOJIy4eHUE U IPUMEHEHHE.

Oxonocuueckue npodaiemul, C853aHHbIE C OKCUOOM
yenepooa(lV); eunomesa enobanvnoeo nomenieHus
KAUMama, napHuKoswvili 3¢ghexm.

YronpHas KUCIIOTa U €€ CONU, UX PUINYECKUE U
XUMHYCCKHE

CBOICTBA, OJy4YE€HUE U IPUMEHEHHE.
KauecTBeHHas peakuysi HakapOOHAT-UOHBI.
Ilepsonauanvuvie nonamus 06 opeaHu4ecKux
gewecmeax KaKk 0COeOUHEeHUsIX yenepood.:
0cobenHOCmU COCMAsa U CMpoeHUs.

Ilonsamue o buono2uuecku 8adCHbIX 6eUecmeax:
arcupax, benkax, yenesooax. Mamepuanvroe
€OUHCINBO OP2AHUYECKUX U

Heop2aHuyecKux coeOuHeHull.

Kpemnuu, eco ¢usuueckue u  xumuueckue
ceolicmea (Ha npumepe  83AUMOOEUCMBU  C
Memaniamu U HeMemaniiamiu), HoayuyeHue U
npumMenenue 8 INeKMpOHUKe.

Coedunenus kpemnus 6 npupooe. Obwue
npeocmasnenus 0o okcuoe kpemuus(1V) u

Kpemuuegot kuciome. CUIUKAmMbl, UX UCHONb308AHUE
6 Oblmy, MeouyuHe, npomvluLieHHocmu. Basicneluiue

cmpoumenvHvle MAmepuaivl.: Kepamurd, Cmexio,
yemenm, bemoH, dHcenezobemon.

IIpobaembl 6e30nacHo020 UCNONb308AHUSL
CMPOUMENbHbIX MAMEPUALO8 8

NOBCEOHEBHOI HCUZHU.

JdemMoHcTpanuu
Moneny KpuCTaIIIMYECKUX PEIETOK ajIMa3a,

KHCJIOTBI, KApOOHATOB, OKCH/1a KPEMHHSI, KpEMHUEBON
KHCJIOTBHI,

CHJIMKATOB), CIIOCOOBI UX MOJY4YE€HHUS, IPUMEHEHUE U
3HAUYE€HHE B MPUPOJCH KU3HU YEJIOBEKa.

Omnpenenars kapOoOHAT- U
CUJIMKAT- UOHBI B
pacTtBope.

OOBSICHITH CYIITHOCTH YKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX
C HaXOKJECHUEMYTIIEKHUCIIOrO ra3a B OKpYKarolleH cpeie.

NnnroctpupoBaTh B3aUMOCBSA3b HEOPIraHUUYECKUX
COCIMHEHUH yriiepoja HOPraHMYECKUX BEIIECTB MO/
PYKOBOACTBOM YUHUTEJIS.
[InanupoBaTh U OCYIIECTBISATh HA MPAKTUKE XMMHYECKUE
9KCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS, JIEJIaTh BHIBOABI
M0 pe3yJibTaTaM SKCIEPUMEHTA TOCIe MPeABAPUTEIHHON
paboTHI.

CrnenoBath mpaBuiaM 06€30MacHOi paboTHI B
n1abopaTopuu MPUUCTIONB30BAHUU XUMHYECKON
TOCY/IbI M 000PYAOBaHUSI.

Hcnonb30BaTh MpH BHIOTHEHUH YY€OHBIX 3aJaHHA
TEKCThl y4eOHUKA, CIPABOYHBIE MATEPUATIBI
(ITepuonnyeckyro cucTeMy XUMHUECKUX dIIeMeHTOB /1.
N. MenneneeBa, Tabauily paCTBOPUMOCTH KUCTIOT,
OCHOBAaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN PAI
HaIpsHKEHUHMETAIIOB) MOCIIE KOHCYJIBTAIUU C
MeJIaroroMm.

Hcnons30BaTh MU BHIMOTHEHUN YUEOHBIX 33/JaHUN U B

rpoiiecce
HCCIIE0BATENIbCKON NeATETFHOCTH HAYIHO-TIOMYISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPKAHUS, CIIPABOYHBIC
MaTepHuabl, pecypchl MHTEpHETa 1mocie KOHCYIbTaIluU ¢
MeIaroroMm.
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rpaduTa, MOJIEKYIbI QyIIIepeHa.
AncopO1ust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBaHHBIM yriém. IIporusoras.
Buneomarepuaiisl: cuiIMKaTHas
MIPOMBILUIEHHOCTh. MOJeny MOJIEKYII
OpPraHUYECKUX BEILECTB.

JlabopaTopHble H NpakTH4YecKHe padoThl
Jlabopamopnulii onvim:

KauecTBeHHas peakuus Ha KapOOHAT-HOH.
Ipaxmuueckue pabomvi:

Ne 11. TTonmydyeHue yriaekuciaoro raza u u3ydeHue
ero coiictB.KauecTBeHHas peakuus Ha

KapOOHaT-HOH.
No 12. PenieHue 3KCiepUMEHTAIbHBIX 3a/1a4 [0 TeME
«Hewmetammboy.

Botuucnenusn

110 YPaBHEHUSIM XUMHUUYECKUX PEAKIIMH, €CIIU OJIUH
W3 pEareHToB JIaH B BUJI€ BOAHOTO pacTBOpa C
H3BECTHOM MaCCOBOM JIOJICH.

Pa3zpen 3. Merajibl 131 ux coeauHenus (20
q
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Tema 7. O01ue

CBOHCTBAMETAJLIIOB
(4 )

OO01mast XxapakTepUCTUKA XUMHUECKUX IJICMCHTOB —
METaJIJIOB Ha

OCHOBaHHWU WX ToJIOKeHHs B [leproandeckoit
cucremMe xuMudeckux neMenToB . 1. Menaeneea u
cTpoeHust aToMoB. CTpoeHHE METAILIOB.
Meramndeckas CBSI3b U MeTaJlJIndecKast
KpUCTAJUTMYECKas peméTKa. DIECKTPOXUMHICCKUHN PsiJT
HanpspKeHU MeTaiuioB. Ou3nyeckue u

XHMHYECKHE CBOMCTBA MeTauioB. Obuwue cnocodvl
noayyenuss memannos. Ilowsmue o koppo3suu
Memainios u OCHOB8HblE CROCOObI 3aUUMbl OM
koppo3suu. Cniaswl (cmainb, YyyeyH, OrOpaItOMUHULL
OpoH3a), ux npumerenue ovimy u
NPOMBIULEHHOCTU.

JdemMoHcTpauuu

O3HakomiieHHE ¢ 00pa3aMu METAIIOB U
CIJIaBOB, UX(PU3MUECKUMH CBOICTBaMHU.
Mopenu KpUCTAIUIMYECKUX PEMETOK
MeTauioB. BuneomaTtepuainsl:

KOppO3Usl METAIIJIOB.

JlabopaTopHble U NpaKTH4YeCKHe padoThI
Jlabopamopnvie onvimul:

O3nakomiieHHE ¢ 00pa3liaMu CIIJIABOB METAJLIIOB.
3aBHCHUMOCTBh CKOPOCTH PEAKIIMU METalljIa ¢ KUCIOTOM
OT TMPUPOIBIMETAIIA.

Buviuucnenua
— M0 YPaBHEHHUSIM XUMUYECKHUX PEAKIU, eciu 00uH
U3 peazenmos co0epHCUm npumec

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATUN U TIPUMEHSTH 3TH
MNOHATUS TPEAONIUCAHUY CBOWCTB BEIIECTB U UX
IIpEBpaLICHUM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOWCTB 3JIEMEHTOB- METAJJIOB U UX COCIUHEHUH C
y4€TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJIOB, 001IMe hU3nUecKre u
XUMUYECKHE CBOMCTBA METAILIOB.

XapakTepu30BaTh O0IIHE CIOCOOBI MOTYYESHUS METAIIJIOB
MIOCJIE CTPYKTYPUPOBAHKS MaTepurala.

CrnenoBath mpaBuiiaM 06e301acHOM paboThI B
1ab0paTOpUHU MPHU UCTIONH30BAHUNA XUMUYECKON
HOCY/bl U 000PYyTI0BaHUS.

[Tpon3BOAUTE BEIUUCICHUS IO XUMHUYECKUM YPAaBHEHUSIM.

Hcnonp30BaTh Mpy BHIOTHEHUH YY€OHBIX 3aJaHHA
TEKCThl y4eOHMKA, CIPABOYHBIC MATEPUATIBI
(ITepuonnyeckyro cucTeMy XUMHUECKUX dIIeMeHTOB /1.

N. MenneneeBa, Tabauily paCTBOPUMOCTH KUCTIOT,
OCHOBAaHMH U COJIEU B BOAE, MIEKTPOXUMUUYECKUN DAL
HaINpsDKEHUN METAJUIOB).

Hcnonbs30BaTh Mpu BHIMOTHEHUN YUYEOHBIX 3a/JaHUN U B

npolecce
UCCJIEI0BATENBCKON IEATETbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMUYECKOTO COJICPIKAHUS, CIPABOYHBIE
MaTepHalbl, pecypcbl THTEpHETanIOCIE TpeABapUTEIbHON
KOHCYJIbTAIlMU C ME1arorom
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Tema 8. Baxxkneiimue
MeTAJJIbI U UX
CoeIMHEeHUs

(16 u)

Ilenounbie METaJIJIbI. [Tonoxenue B
[Tepunoanueckoii cucTeMe XUMHUYECKUXIJIEMEHTOB
. HW. MeHnngeneeBa, CTpOEHHE  aTOMOB.

Haxoxnenue B mpupoe.

duznyecKre 1 XUMUIECKHE CBOMCTBA (Ha

npuMepe HaTpus U Kanusi). OKCUabl 1

TUAPOKCUIBI HaTpud U Kanusd. [Ipumenenne
LIEJIOYHBIX METAJVIOB M UX COCTMHECHUH.
[[lenouyHo3eMenpHbIE  METAJUIBI  MarHui  ®
Kalbluid, cTpoeHue aroMmoB. IlosmoxeHnue B
[Tepuoanueckoit cucTeme XUMHUYECKHUX
anemenToB M. M. MengeneeBa. Haxoxaenue B
MPUPOJE.

®du3nyecKkre 1 XUMUYECKHUE CBOMCTBA. BaxuHeiue
COCIMHEHUS KaJbIus (OKCUJI, TUIPOKCHU, COJH).
JKécmrxocmub 600vl U cnocobvl eéycmpaneHus.
Amromunnii. [Tonoxenue B [leproauyueckoil cucreme
xuMuueckux anemeHToB 1. 1. Menneneesa, ctpoenne
aroma. Haxoxnenue B nmpupoe. Pusnyeckue u
XUMHUYECKHE CBOICTBa. AM(DOTEpHBIE

CBOKWCTBA OKCHJIA U TUIPOKCHUA.

XKenezo: cocras, CBOWCTBA U MOTYUYEHHE.
[Tonoxxenue B [leproanueckon cucreme
XUMHYECKHX AJIEMEHTOB

. . Menneneesa, ctpoenne aroma. Haxoxnenue B
npupoze. PU3nuecKrne U XUMUYECKUE CBOKCTBA.
Oxcupel, TuIpokcu bl U conmmxenesa(ll)

u xene3a(Ill).

JdemMoHcTpanuu
B3anmopeiicTBre HaTpUs C BOJOM.
OxkpammBanue MIaMeHH HOHAMU
HaTpus U Kanus. OkpanmBaHue
IUIaMEHH HOHAMHM KalabIus.

OOBsCHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB 2JIEMEHTOB- METAJIJIOB B IPyIIax U UX
COCAMHEHUH ¢ y4ETOM CTPOCHHS UX ATOMOB.

XapakTepu3oBaTh (pU3NUECKUE U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAJIIOB ¥ UX COSTMHEHHI (OKCHIOB,
THAPOKCHJIOB, COJICH) C OMOPOI Ha cXeMy, CIIOCOObI UX
MOJTy4YEHUs], IPUMEHEHHE 1 3HAUCHHE B IPUPOJIE U )KU3HU
YeloBeKa.

Pacrio3HaBath ¢ MOMOIIBIO0 KAYeCTBEHHBIX PEAKIIUI HOHBI
METAJIOB (MarHus, Kalblus, aTlOMUHUS, IMHKA, JKeJie3a
(2+), xxenesa (3+), meau (2+) ¢ HCIOIB30BAaHUEM TAOTHIIBI
"XapakTepHble peaKlMi Ha KATHOHBI".

[TmanupoBaTh U OCYIIECTBISATH HA MPAKTUKE XUMUIECKUE
9KCIEPUMEHTHI, TPOBOIUTH HAOIIOACHNS, A€TaTh BBIBOIBI 110
pe3yabTaTaM SKCIEPUMEHTA.

CrnenoBatb npaBuiiaM 6€30MacHOi pabOTHI B 1aO0OpaTOpUU PU
WCTIOJIH30BAHNU XUMUYECKOH MTOCY Bl 1 000PYIOBaHUS.

[Tpon3BOINTE BEIYMCIECHUS 10 XUMUYECKIM YPABHEHUSIM.

BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha MH(OpPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX

MaTepuaioB, IPAMOTHO

HCIIOJIBb30BaTh N3YYEHHBIN MOHATUIHBIN alapar Kypca
XUMUMU.
Mcronb30BaTh NpH BHIMOJIHEHUH YUEOHBIX 3a/1aHUi U B
IpoLecce

HCCIIEIOBATENBCKON IESITEIbHOCTA HAYYHO-TIONYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COJIEPKAHMS, CIIPABOYHBIE
Marepualibl, pecypchl MHTEpHETA TOCTE TPEABAPUTEIIHHOM
KOHCYJIbTallMH C [1€1arorom
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BsauMoericTBue oxcuna KaJIbUsA C BOJOM.
BuneoMarepuansl: TopeHue kene3a B KUCIOPOJIe U
XJIOpE.

JlabopaTopHble M NPpaKTHYeCKHe PA0OTHI
Jlabopamopnvie onvimul:

O3zHakoMJIeHHE ¢ 00pa3laMu alFOMUHUS U
ero crutaBoB. AMGOTepHbIC CBOMCTBA
TUAPOKCH/IA ATFOMUHHUSL.

KauecTBeHHbBIE peakiiiy Ha HOHBI JKeJe3a.
IIpaxmuueckue pabomuwi:

Ne 13. Pemienune skcriepuMEHTAIBHBIX 33144 110 TEME
«Metamibiy».

Buiuucnenus
[0 YPAaBHEHUSIM XUMUYECKUX PEAKIUH.

Pa3gen 4. XumMus U OKpYy:Kamolas cpeaa

3 1)
Tema 9. Hoevle mamepuanst u mexnonozuu. Bewecmea u XapaKkTepu30BaTh poJib XUMUH B PA3IHYHBIX cepax
BemecrBa u Mamepuansl 8 NOBCEOHeBHOU JCU3HU Yerogekd. Xumus | JI€ITeIbHOCTH JI0JIed, OCHOBHBIE BEILIECTBA U MaTepHAbl,
MaTepHaJibl B u 300posve. besonacnoe 3 HNpPHUMEHSEMbIC B )KU3HH COBPEMEHHOTO
T —— UCNOIb306AHUE 6CUJECNE U XUMUYECKUX PeAKYULL 6 YeJIoBeKa.

OvImy.

Y€JI0BCKA
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(34)

IIpupoonvie ucmouHuxu yeneso0opooos (Yoo,
NpUPoOOHbILL 243, Heghmvb), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u
NPOMBIULIEHHOCTU.

Ocho6bl IK0102UHeCKOU 2PDAMOMHOCMU.
Xumuueckoe 3azpsaznenue okpyscaroujeli cpeosl
(npedenvHo 0onycmumas KOHYeHmMpayus euecms
— IJIK).

Ponv xumuu 6 pewtenuu sx0102uteckux npooiem.

OOBSICHITH yCTIOBHS O€30MIACHOTO MCIIOIH30BAHMSI BEIECTB U

XUMHUYECKHX PeakLuil B ObITY.
AHanM3UpOBaTh U KPUTHUECKHU OIICHUBATH MH(OPMAIIHIO O
BIIUSTHUU

MPOMBIIIJICHHOCTH, CEITLCKOTO X034HCTBA, TPAHCIOPTA U
JIp. Ha COCTOSTHHE OKPY>KaIOLIEeH Cpe/ibl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb TPH XUMHUYECKUX 0XKOTaxX

U OTPABJICHUSX.

[TpuauMmath yyactue B 00CYKICHUN MPOOIEM XUMHUECKON U
9KOJIOTHUECKON HAIIPABICHHOCTH, BHICKa3bIBATh
COOCTBEHHYIO MO3UIIMIO 110 MPOOJIEME U MpeIarath
BO3MOXHBIE ITyTH €€ PELIeHUs C ONOPOil Ha MH(OPMAIIHIO
13 yueOHUKA U CIIPAaBOYHBIC MaTEPHAIIBI, PECYPCHI
HuTepHera.
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