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OCHOBHOI'O OBHIEI'O OBPA3OBAHUA U OBYYAIOIINXCA
C 3AJIEPXKKOM TICUXUYECKOTO PA3SBUTHS

XUMMUA



Paboyast mporpaMmma 1o XUMHUH Ui OOYYaroIIMXCs C 3aJ€PKKOM MCUXUYECKOTO
pa3zsutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHuUs MOATOTOBJIEHA Ha
ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApPTa OCHOBHOTO
obmero o6pazopanus ([Ipuka3 Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 001I1ero 00pa3oBaHus A1 00yUaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3nopoBbst  ([Ipuka3s Munmnpocsenienusi Poccunm ot 24 wnosiOps 2022 1. Ne 1025),
denepanbHO paboyeit MpOrpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHHUSA 1O y4eOHOMY
npeamery  «Xumus», DeneparbHOM  NMPOrpaMMbl  BOCHUTAHMS, C  YYETOM
pacupelleIEeHHBIX MO KjaccaM IpOBEPSIEMBIX TPeOOBaHUM K pe3yabTaraM OCBOEHUS
®denepalbHON aTanTUPOBAHHON 00pa30BaTENbHON MPOrpPaMMbl OCHOBHOTO OOIIETOo
oOpa3oBaHus ISl OOydYaIOIIUXCA C 3aJeP>KKOM MCUXHMUYECKOTO Pa3BUTHUSA U SJIEMEHTOB
cofiepaHusl, IPEJCTaBIEHHBIX B YHUBEpcaIbHOM Konudukarope mo xumun, Konmenunn
MpenojiaBaHus y4yeOHOro mpenaMera «XuMus» B 00pa3oBareibHbIX opranuzanusax Pd,
peanu3yroumx 0CHOBHbIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[Iporpamma 1o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3JaHUH pabouell MporpaMMsbl 110 Y4EOHOMY ITPEIMETY.

VYuebusiii  npeamer — «XUMHUS»  BXOJUT B NPEIMETHYIO  00JIacTh
«EcTecTBeHHOHayuUHbIE NpeAMETH». B cHucTeMe ecTeCTBEHHOHAayYHOTO OOpa3oBaHMs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GOpMHPOBAHUM HAay4YHOW KApTUHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKHUX 3HAHUU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 3J0pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa U OKpY)Karomed ero cpeasl obOpas3a >KM3HU, a TaKXKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh M3y4eHUs] XMMHUM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/lecHneM MpaBuil  Oe3omacHod paOOThl MpU  BBINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€Ml XUMUU C IPYTUMHU IPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHO# nMaeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA ONTOPHBIX 3HAHUM
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOILIEH BO3pacTy OOYyHaIOIIMUXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTaBICHbBI OCHOBOIIOIATAOINAE XUMUYECKNE
TEOPETHUYECKUE 3HaHWS, BKJIOYAIOIIME H3yYEHHE COCTaBa M CTPOCHMS BEIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTEU yIIPaBICHUS UMU
B LIEJISIX MOJYy4YEHHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnyeckyo OCHOBY M3YYEHHUS HEOPTraHUYECKON XUMHUH COCTABISIET ATOMHO-
MOJIEKYJIIpHOE ydeHue, llepuommuecknii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEIEHUSMH O CTPOECHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yueHunn kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JIA0OPATOPHBIX pPabOT, OIMUCAHUIO PE3yJTbTATOB



YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIIOIEHUI0O HOPM M TIpaBHil Oe30macHoil paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B IpoLiecce 00ydeHus MO3BOJIUT 00Yy4arOIIUMCS
¢ 3IIP ycBouTH KIIFOUEBBIE XMMUYECKUE KOMIIETECHIIMHN U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH OPYrUuX HAyK O IIPUPOJE.

N3ydyeHne XxuMun crnocoOCTBYeT (POPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4HOIO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPHUMEHEHUS HayYHBIX
3HAHWI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETEHIINH,
HEO0OXO0UMBIE I MTPOJOHKEHHS 00pa30BaHuUs B 001aCTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
NPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJHHOW  TIPAMOTHOCTH, YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOM KOMIIETEHUUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XM3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YesloBeKa M OKpYXKarollel ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUUYECKOU
KYJIbTYpBI.

[TporpamMmMa oTpaxaer coiepxaHue OOydeHUs MpeIMeTy «XUMHUS» C YyYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh JJIsl 00YYarolUXCs C
3IIP. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON NIEATEIbHOCTH, MEPUOANYECKUMU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUM YYEOHOro mpeameTa «XUMHs
HeoOXxoaMMa ajganTaius o0bemMa M XapakTepa yueOHOTO MaTepurasa K M03HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu 0O0y4aromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMUM HEOOXOAWMO OCYUIECTBIATH B3aUMOJCHCTBHE Ha
MIOJIMCEHCOPHON OCHOBE.

TeopeTndecknii MaTtepuang peKOMEHAYETCS HW3ydaTh B MPOLECCE MPAKTUYECKOU
JesATeNbHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIBHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOywatomumucs c¢ 3IIP. Opranudeckoe eIUHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YUEHHUIO «CKBO3HBIX)
NOHATUN U (OPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHus»

OO0mme 1enu wu3y4YeHUs Y4eOHOro mnpeamMeTa «XUMHUS» TPEJCTaBICHBI B
denepanpHOM  paboueld mporpaMmMe OCHOBHOro obmero oOpazoBanus. OnHu
aKTyaJlu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
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oOpa3oBaHMsl, HAMPABIEHHOCTH OOYYCHHS HA PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeybHYIO porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKKE 11€J1, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHUH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HalpaBJICHHOCTh OOYy4YEeHHs Ha CHCTEMAarH4ecKoe NpPHOOIICHUE YydYalluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TTPAKTUIECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0ecreyeHne yCiIoBHii, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO 0OYHAIOIIIMMUCS OTIbITA
pPa3HOOOpa3HOW JESATENBHOCTH, IMO3HAHUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUM OOBACHSITH U OIIECHUBATH SIBJICHUSI OKPYKAIOIIEro MUpPa Ha
OCHOBAHHWH 3HAHUU U OTBITA, TTOJYYCHHBIX MPU U3YUYCHUU XUMHUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBBS U
OKpY>Karollel MPUPOTHON CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOG IS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

Kypc HanpagiieH Ha penieHne CleayonmX 3a1a4, 00€CIeurnBarONINX PeaTn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MTPUMEHEHUH; OBJIAICHUE TTOHATUIMHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKHUX TIPEBPAIICHUN HEOPTaHWUYECKUX W
OpTraHUYECKUX BEMIECTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yIIyOJIeHHE TIPEICTABICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHMHUYCCKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYallMH, CBSI3aHHBIC C XHMHCH, HABBIKAMH
0e30macHOro oOpalleHusi ¢ BEIIECTBAMH, HCIIONB3YEeMbIMU B TOBCEAHEBHOW >KU3HU;
YMEHUEM aHAJIU3UPOBATh U TUTAHUPOBATH KOJIOTHYECKU O€30TIaCHOE MOBEJCHUE B IIEIISIX
COXPaHEHMUS 37J0POBBS U OKPYKAIOIIEH CPEIbI;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBS3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSMU M TPOIECCAMH, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATh



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>Xe 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHUS BEIIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEJOTBPALICHUU TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHoCTH 0TOOPA M aJanTAMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH Jii YCBOEHHS MPOrPaMMHOTO Marepuana OOydaroIIUMHUCS C
3I1P. Bonbpmioe BHUMaHHWE IOJDKHO OBITH yneleHO OTOOpY ydeOHOro marepuana B
COOTBETCTBUH C MPUHIIUIIOM JOCTYITHOCTH IIPU COXPaHEHUHU 0011ero 0a30BOro ypoBHS.
OH A0KEH 10 COJIEpIKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM J1s1 o0yuatomuxcs ¢ 3[1P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30oBaTeIbHBIMU IOTpeOHOCTAMU. CrieayeT 00JIeryuTh
oBiafieHe MmarepuasioM oOyuatomumucs ¢ 3[IP mocpencTtBom ero jaeTambHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
MPUMEHEHUU 3HAHUI C HMCIOJIb30BAaHUEM MPUEMOB AJITOPUTMH3AIMUA U BU3YAIbHBIX
ornop, 00y4eHHus: CTPYKTYpHUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
OTopa Ha MEXIIPEIMETHBIE CBSA3H BOIPOCOB, M3YYaeMbIX B JAaHHOM Kypce, C TaKUMU
yueOHbIMU mpeaMeraMu Kak «l'eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT K€ Y4eOHBIM MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Tpr mOATOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeayCMOTPETh (HOPMHUPOBAHHE Y
oOydJaronuxcsi yMEHUi aHaIU3upoBaTh, CPAaBHUBATH, 0000IIaTh U3yYyaeMbIil MaTepual,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPAaBWIBHOCTBIO pEUYEBOro O(OPMIICHHUS BbICKa3bIBAaHUM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JI€ATENbHOCTH, oOyyatouiuxcs ¢ 311P
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUKA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BUABI aedATeabHOCTH oOy4yawomuxcsa ¢ 3IIP, odyciaoBiaeHHbie
0co0bIMHU 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecreYnBAIONIAE OCMBICJIEHHOE
OCBOEHHE CO/IeP:KAaHNU 00Pa30BaHUsI MO NpeaMeTy « XHuMHU»

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
OTIpe/IeTIsAeTCS, WX OCOOBIMH 00pa30BaTeIbHBIMU MOTpEeOHOCTAMHU. [loMUMO MIHMPOKO
ucnoipzyemMbix B GOIT OO0 olumx 11t BceX OO0y4yaromuxcs BHAOB JEATEIbHOCTH
CIeNyeT YCWJIUTh BUIBI JACATEIBHOCTH, CHEIU(GUYHBIC [UIsl JAHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpKaHHs 00pa30BaHUs
0 MpeIMEeTy: YCHJIEHUE MPEAMETHO-NPAKTUYECKON NEATENbHOCTH C aKTHUBU3aLuen
CEHCOPHBIX CHCTEM; YEepEeOBAHHUE BUJOB JIEATEIBHOCTH, 3aJCUCTBYIOIINX Pa3IHYHbIC
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
U3YYEHUM MaTepHalia; MCIOIb30BAHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3iibl, CXeMbl, I1a0JI0HBI, ONOPHBIE Ta0IMIBI). g pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNuTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBJICHUE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHas TemaTHdecKass 1 TEPMHHOJOTMYECKas JieKkcuka cooTBercTByeT DOII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHBIMHU SIBISIOTCS MPUEMBI PadOTHI C
JEKCHUYECKUM MarepuajgoM 1o mnpeamery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHBHBIA CJIOBAapbh OOYyYarOIIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTelibHa BU3yalbHas
MOJIJIEP>KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DefepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4EOHBIM MpeAMeT «XHUMHUS BXOJHUT B
MpeAMETHYI0 00s1acTh «ECTeCTBEeHHOHAyUHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
TUTSL ©3YYEHHUS.

VY4eOHbIM TJIaHOM Ha €€ M3yuyeHue oTBeAeHO 136 yueOHbIX YacoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO mpeameTa «Xumusy, npeactaBieHHoe B DenepanbHoOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHon
OCHOBHOM 00pa30BaTENbHONU MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @denepaibHOM aJalTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHOM TIpPOrpaMMe OCHOBHOI'O 0OIIero oOpa3oBaHUsS OOYYarOIIHMXCS C
3a/1IEPKKOM MCUXUYECKOTO PA3BUTHS.

COLEP)KAHUE YUEBHOI'O ITPEJAMETA «XUMMWA»

COLEP)KAHUE OBYUEHUMA B 8 KITACCE

[lepBoHaUaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp XxumMuM B KU3HM denoBeka.™ Tema u BemiecTsa.
du3znvecKue CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE BEIeCTB. *XUMHUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTOpHbIM oOopynoBanueM. *[loHsaTtre o mMeromax
MO3HAHUS B XUMHUU.™

ATOMBI U1 MOJEKYJIbl. XUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
6



MIOCTOSIHCTBA COCTaBa BelllecTB.* OTHOCUTENbHASI MOJIEKYJIsIpHAs Macca. MaccoBasi 1071
XUMHUYECKOTO AJIEMEHTA B COSMHEHUU.

duzrueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccuukanuss XUMUYECKUX peakiuil  (COeAUMHEHUs, Pa3IoKEHUS,
3aMelIeHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIAOBAHUEM;
U3yueHHE U OMHUCaHHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX BEILECTB;
HabmofeHrne GU3NIecKuXx (IIaBIeHHE BOCKA, TasHUE JIb/1a, pACTUPaHHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJCHCAIUS BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOM) sSBJICHHUM, HAOMIOJACHHWE M OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaklIui (pas3liokeHHEe caxapa, B3aUMOJCHCTBHE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue runpokcuaa menu (1) mpu narpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu meau (II));u3yuenue cnocoOoB pazneneHus
cmeceil (C TOMOIIbIO MarHuTa, (WIBTPOBAHHUE, BBIMAPUBAHUE, JAUCTUIUIALINA,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHOHM COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJabTATOB MPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl;
CO3J1aHUE MOJIEIe MOJIEKYJ (LIapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopon — »sneMEHT M IpOCTOE
BeliecTBO. HaxoxxaeHue kuciaopoaa B mpupojie, Guanyeckue u XMMUYECKUEe CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXKHBIX BemiecTB. CocoObl MOMy4YeHUsT KUCIOpoia B
naboparopun *u npombiiuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonsitue 06 okcumax.
Kpyrosopot kucnopoza B nmpupojie. *O30H — ajuioTpornHas MoaudUKaIus KUCIOPo/ia.

TemnoBo# 3P PexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKUU. TOIMIUBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOs.™

Bonopon — anmemeHT u mpocroe BemecTtBo. Haxoxxaenue Bogopoaa B IpUpOE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIAMHU U
OKCHJIAMU METaJUIOB), IPUMEHEHHUE, *crocoObl momydeHus.™ IloHsTHe 0 KuCIOTax u
COJISIX.

KomnuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraapo. MonspHbIi
00BEM Ta3oB. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COCAMHEHHMH, KOJIMUYECTBA BEIECTBA, MOJISIPHOW MaccChl, MOJISIPHOIO 0o0bhema
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBOpUTeib.* PacTBophl. *T1oHSATHE O HACKIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
ITonsiTHe pPacTBOPMMOCTH BeEIIECTB B Boje.* Pacuer maccoBoil J0JiM BellecTBa B
pactBope (TpolleHTHas KOHIEHTpauus). MaccoBas Jo0yisl BeEUIeCTBaA B PacTBOPE.
*XUMHUYECKHUE CBOWMCTBA BOABI (Pa3ioKeHUE, PEaKUUUd C HATPUEM, OKCUIOM KaJblus,
okcuaom cepbl (V) peakiuy ¢ MeTajulaMHu, KUCIOTHBIMM M OCHOBHBIMHU OKCHJaMHU).
[Tonsitue 06 ocHOBaHMsX. POsTh pacTBOPOB B MpUpPO/IE U B )KU3HU ueioBeka. KpyroBopor
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BOJIbI B IpUpOJIE.™ 3arpsi3HeHrne NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Baxneiiime  kiaccel — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3yloue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* u XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, meiaodamu). OcHoBanus. Krnaccudukarms
OCHOBaHWW: IWMIEIOYM W HEPACTBOPUMBIE OCHOBaHUSA. HoOMeHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KMCIIOTaMU, coJisIMH). *TloydeHne ocHOBaHUM. ™

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NIecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/UIaMH, OCHOBHBIMHU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psn
aktuBHoctn MetauioB H. H. bekeroBa. Comm (cpeaHue): HOMEHKJIAaTypa COJIEH,
*CcrocoObI MOTYyYeHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA W *aTrOMUHHS™):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, Pa3JI0KEHUE MPU
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnyeckass CBsI3b MEXKAY KJIaccaMM  HEOPraHMYECKUX  COCAUHEHUM.
['eneTnueckue psapl.

XUMHUYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEJIETICHUE COJIEPKAHUS KUCIOpOoaa
B BO3/yX€; MOJIyYEHHE U U3yUYECHHUE CBOMCTB KUCIOPOa; HAOIIOACHUE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHMS U MPEKpaIlleHUs TOpeHus (Toxkapa);
O3HaKOMJIEHUE ¢ 00pa3llaMHi OKCHUJOB U OMKMCAHHE UX CBOWCTB; MOJYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue); HabroAeHe 00pasioB BEMIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMH (HATPUEM U KaJIbIIEM ) (BO3MOXKHO MCIIOJIb30BAHNE
BUJICOMATEPHUAIIOB); OMpEIEICHUE pPACTBOPOB KHUCIOT W IIEIOYEeH C IOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
n3ydeHune B3aumojencTBusl okcuaa meau(Il) ¢ pactBopoM cepHOU KHCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METalJIa APYTUM U3 paCTBOPA COJIM; PELIEHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxkHelme Kiaacchl HEOPraHUYECKUX COCTUHECHUI.

[Tepuonnueckuii 3axkoH u Ilepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH.

[lepBbie MOMBITKYN KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U 1I€JI0YHO3EMEIIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHbBIC
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3yroT aM(PpOTEpHbIE OKCUIBI U TUIPOKCUIBI. ™

[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
. . MenneneeBa. Koporkonepruoanas u * ymaaOnIepuoaHas™ ¢popmel [lepuonnueckoi
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cucteMbl Xumuueckux aueMeHToB [1. 1. Menneneesa. [lepuons! u rpynnsl. @u3ndeckuit
CMBICJI TOPAIKOBOTO HOMEPA, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J10YEK aTOMOB MeEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuoanyeckoi
cuctrembl J[. WM. Menneneea. XapaKTEpUCTUKA XUMHYECKOTO 3JIEMEHTA IO €ro
nojioxkeHuto B Ileprnonnueckon cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB U TJIaBHBIX
MNOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
[Tepuonnueckoro 3akoHa u IleproanYecKON CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpaxkAaHUH. ™

Xumuyeckass cBsi3b. KoBaneHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
*DNEeKTPOOTPUIIATETILHOCTh aTOMOB XUMHUECKUX AI€MEHTOB.™ OHHAsI CBA3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHS] U1 BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHEe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUs, COCTUHEHUS).

MexnpenMeTHbIe CBA3U

Peanmmszanyss MeXNpeaMETHBIX CBA3CH IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
W TIOHATHN, SIBISIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO01mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBIN (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHalW3, CHUHTE3, KIacCu(pUKalusi, TMEepUOAUIHOCTh, HAONIOJCHUE, DJKCICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®duzrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, HU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (pu3nyecKkrue BEIUYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
HCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUYUEHMUA B 9 KIIACCE

BemecTBo 1 xXuMHuueckas peakuus

ITepuognueckuii 3akoH. llepromnueckass cUCTEMA XHMHUYECKHUX DIIEMEHTOB
J. 1. MenaeneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanueckoil cUCTEME U CTPOCHHEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUNBI KPUCTALIMYECKHUX



pPEIETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH U BU1A
XUMUYECKOH CBS3U.™

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapoHas U
TpUBHAJbHAS). XMMHUUYECKHE CBONCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COEAUHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (10 YHUCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTETICHEW OKHUCJICHUS XHMHUYECKHX OJEMEHTOB, *TMO OOpaTHUMOCTH, MO Yy4YacCTHUIO
Karaiu3aTopa).* OK30- W JHIOTEPMHUYECKHE peakuuu. *TepMOXHMHUYECKUE
ypaBHEHUs. ™

*TloHsiTHE O CKOpPOCTM XHMH4YecKoWl peakuuu. I[loHdarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOre€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIUU U NOJIOXKEHUE XUMHYECKOTO
paBHOBeCHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIIEHNE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUi C UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOIO OalaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DJEKTPONAUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMH4YECKOW cBs3u. IloHstMe o0 creneHu
nucconyanuu.™ CuabHbIE U C1a0ble AJIEKTPOTUTHL.

Peakiuun noHHoro oOMeHa. YcClioBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KOoHIA. [lomHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMHUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIel B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEHHBIE peaklMM HAa KATUOHBI W AHUOHBL:
XJopua-, OpoMun-, HOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTFOMUHUS, Xkee3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOININE B BOJHBIX pACTBOPAXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iMuyHBIX  (aKTOPOB; HCCIIEIOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOLMAIIMKI KUCIIOT, EN0Yed U
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAEOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHHWS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHHUE
OCaJIKa, BBIIECJICHHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WJLTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  PasyIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

HewmeTamibl u ux cCoOeIMHEHUS
O6mast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u GUu3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB
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— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJI0pa (B3auMOEICTBUE C METAJIIAMH,
HEMETa/llaMi — BOJIOPOJIOM M KHUCIOpOJoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMUYECKHWE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOpOJa HA OpPraHU3M uesioBeka.™ BaxkHelime XJI0puabl U UX HaXOXKJEHUE B
IpUPO/IE.

O6mast xapaktepuctuka 537eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHMCJIOPOJA U CEPbl. XapaKTEPHbIE CTETIEHU OKUCIICHHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUe *c HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaJjlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW M CEpHOM Kuciaotamu).* CepoBOAOPOMa: CTPOCHHE,
busznueckue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMUYecKue cBoicTBa (oOume u crneuupuueckue). Coau CepHOM KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJYy4YeHUs] CEpHOW KHCIOTHL ™
HaxoxeHue cepsl 1 €€ coenMHeH B ipupoae. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITYy W B MPOMBIIUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKpPYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO01ast xapakTepUCTHKA 3J1IEMEHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbI€ CTETICHU OKUCIICHUS.

A30T, pacnpocTpaHEHHE B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIEeHHe, OCHOBHBIE CBOMCTBA BOJIHOTO pPacTBOpa), *MOJydeHHE™ U NMpPUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMEeHeHue. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYeCKue U XMMHYECKHEe CBOMCTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxkeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
TTO’KJIH, 3arPSI3HEHHE BO3TyXa, IIOYBBI U BOJOEMOB). *

®docdop, *ammotponHeie Moaudukauuu docdopa,* Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
¢u3nUeckue M XUMHUYECKHUE CBOMCTBa, *mnonydeHue.®* *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHE 0 KOMILIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTrka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHs. BaneHTHOCTh M XapakKTEpHbIE CTEIEHH OKHUCIIEHHMsS aTOMOB Yriepoja |
KpeMHHUs. PacipocTpaHenue yriieposia B IpUPOJIe, XapaKTEPHbIE CTENEHN OKUCIICHHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKHUE WU
XUMHUYECKHE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJNIAMH, HEMETAJJIAMU,
*KOHIIEHTPUPOBAHHBIMU Aa30THOW M CEpHOM KHciaoTamu)*. Amncopouus. Kpyrosopor
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yraepoaa B mpupozge. Okcuabl yriaepoaa, uX (U3NYecKue U XHMHUYECKHUE CBOMCTBA,
NOJIyYeHHE W TNPUMEHEHHE, JICHCTBME Ha OpPraHuM3M 4YesoBeKa. *DKOJIOTHYecKue
npo0Osemsl, cBsi3aHHbIe ¢ OKcuaoM yriepona(lV); runoresa riao0asbHOTO MOTEIICHUS
KJIMMata; MapHUKOBBIA >PdeKkT.* VYronpHas kucioTa U €€ coiu, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOmue mpeactaBieHUs] 00 OCOOCHHOCTSIX COCTaBa M CTPOEHHUS OPTraHUYECKHX
COEIMHEHHI yriepoja (Ha MpuMepe METaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
coctaB U xummuueckoe crpoenue. Kmaccuduxanus oprannyeckux emects.* [lonsrue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX: )XKHpaX, OeIKax, yrieBoJlaX — U UX POJH B KU3HH
4esioBeKka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHWYECKUX COETMHEHHI. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMeEpe
B3aUMOJICUCTBUSL C MeETa/UVIaMU M HEMeTaUlaMH), *MoiydeHue® u NpUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOM kucioTe. CUinnKartel, PU3nyecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIpUMEHEHUE B OBITY, MPOMBIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u Jp.). Baxuelimme crpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKIJIO, LEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MmacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKU3HU. *

XHUMHYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lioB HEOPTraHWYECKHX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HaONIOJEHUE MPHU3HAKOB HX MPOTEKAHUsS; OMBITHI, OTpaxarouue Q(U3NYECKue U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llaMu  XJIOpUJIOB  (TaJOTeHUOB);
O3HAKOMJIEHHE C 0o0Opa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUANOB); HaOJIOJEHUE Ipoliecca OOYyrMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHUE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOIoAeHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHUIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; molydeHrne aMMuaka U U3y4eHne ero CBONCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHUS U (ochaT-uOH U U3Y4YCHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U W3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 33]1a4 110
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtaibl U ux COCIUHCHU A
O6Hlaﬂ XapaKTCPUCTUKA XUMHUYICCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHU HUX
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nonoxxenus B Ilepuoanueckon cucreme xumuyeckux diaeMmeHToB 1. . Menneneesa u
ctpoeHus aromoB. CTpoeHne MeTamnoB. Meramnuueckas CBSI3b M MeETaJLIMYECKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKUN PSAJ HANPSIKEHW METaJUIoB.
dusnyuecKkne U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O06mme cnocoObl nmoaydeHus: MetamioB. [loHaTre o koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH .*

[lemounble MeTaibl: MOJOXKeHHE B Ilepmonnyeckoid cUCTEME XHMHYECKHX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxnaenue B npupoae. Pusndeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUIBI HATPUS
1 Kanus. [IppumMenenue menoYHbIX METAIUIOB U UX COEMHEHUIA.

[[leouyHO3E€MENBHBIE METAIIBI MATHUM U KAJIBIIUI: TIOJIOKEHHE B [leproanueckoi
cucTeMe XuMudecknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHUE
B npupone. Pu3nyecknue M XMMHUYECKHME CBOWCTBA MarHus W Kajiblus. BaxkHeiiiine
COEIUHEHMs KallbLiusl (OKCHUJ, TUAPOKCUA, coin). *JKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmoMuHMIL: ToJIOKeHUE B Ilepnonnyeckoll cUCTeME XUMUYECKHX JJIEMEHTOB
. W. MenneneeBa; CTpOCHHE aTOMa; HaxOXJAcHHE B mpupone. DPuznueckue u
XUMHUYECKHE CBONCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
J. U. Menneneesa; CTpOEHHME aTOMa; HAxOXAEHUE B npupone. dusznueckue wu
XUMHUYECKUE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMH, KUCIOTaMU U COJISIMH).
Oxkcupnel, tunpokcuasl u coim skene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa U
*nonayyeHue.*

XUMHUYECKUI 3KCIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METaJNIOB U CILIABOB, UX
(Gu3MYECKUMHU CBOMCTBAMM; HU3YUYEHHE PE3yJIbTaTOB KOPPO3MH METaIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJIEHCTBHUS OKCUIA KAbLIUA U
HaTpUs C BOJOU (BO3MOKHO HCIOJIb30BAHKE BUAEOMATEPUAJIOB); UCCIIEJOBAHUE CBOICTB
KECTKOM BOJBI; MPOLECCA TOPEHUS JKeJe3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BUJIEOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) u xenesa(lll), meau(ll)); wabmonenue u
ONMCAaHUE TNPOILIECCOB OKpAIlMBaHUS IUIAMEHW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHUS U TUIPOKCUA IMHKA; PELIEHUE SKCIEPUMEHTAIbHBIX 3aa4 MO
TeMe « BaxxHenmme METaJUIbl U UX COCTUHEHUS.

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BelmiecTBa U mMarepuasabl B MOBCEIHEBHOU
KA3HU 4YeJioBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas moMoms TpPU XHUMHYECKHUX OXKOTAX
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpeapl (mpeaenbHas JOMycThMas
koHuenTpaius BemectB — [1JIK). Ponb xumuu B pemeHnn 5K0I0THYecKux mpooiem.™
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*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
IOPOAYKTHI UX NIEpepabOTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTEepHaNIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMETHBIC CBSI3U

Peanm3amuss MEXIpEeIMETHBIX CBs3€d MpH W3ydyeHUH XUMUU B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
U TIOHSITHH, SBIAIOMIMXCS CHUCTEMHBIMH IS OTACIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IMKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAyUHBIH (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, KIacCu(pUKalusi, TMepUOJAUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIM 3(PEKT, TEXHOIOTHS,
MaTepUaJbl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsil, MPOBOJIHUKH, MOJIYIPOBOJHHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaLIMYecKass pemerka, CIUIaBbl, (pU3MUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHs, KOCMHMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJE3HBIC
MCKOTIaeMbI€, TOIUIHMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eTO 00pa3oBanusi. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs
JOCTUTAIOTCST B XOJIe OOy4YeHUs XMMHUU B €IUHCTBE Y4E€OHONW M BOCIUTATEIIHHOU
NEATEeIbHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COTIMATU3AITUN
00yJaroInXCs.

JInaHOCTHBIC pEe3yabTaThl OTPAXKAIOT rOTOBHOCTh 00yJaroIuxcs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHHE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOIecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpPHOM HHMOpManuend o MepeaoBbIX
OOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-HCCIIeI0OBATENIbCKON, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHUN XUMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMONIIM B IPOIECCE 3TOU
y4eOHOU NeATEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHHE M TOCTYIKH CBOUX
TOBapuIllel C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBHI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOH pEaKlvH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U COCTABISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS ITPUPOBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HABATEJIbHOM, MH()OPMALMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIBLHON pabOThI ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMALMOHHBIX TEXHOJIOTUI;

uHTepeca K OOyYEHHI0O M TO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00Y4YEeHHUsI B JalbHEHUILIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 310pOBbII 00pa3 )KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUITHS BPEIHBIX
MpPUBBIUEK (YMOTPEOJICHUST aJKOTOJsl, HAPKOTUKOB, KypeHHs), HE0OXOJAMMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMHUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCITUTAHMUS:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUI0 mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPACKTOPUU TMPOJOJDKEHUS OO0pa3oBaHMsI C YYETOM JMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCICITHOM
npo(hecCHOHANBHON JESITENbHOCTH M Pa3BUTHS HEOOXOIUMBIX yYMEHMH, TOTOBHOCTD
a/IalTHPOBATHCA B MPO(ECCHOHATIBHOM Ccperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I1eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAaHMS, TOHUMAHHS IIEHHOCTU 3J0POBOIO0 M OE€30I1acCHOI0
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS IpaBUil 0€30MacHOIo
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, TMOJy4aeMble MPU HW3YUYCHHH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOLHON CPENOU, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOM KYIIbTYPhI, OCO3HAHMS TJIO0ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOIeM
Y IIyTE€N UX PEHIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHAE YHUBEPCAIBHBIMU ITO3HABATEILHBIMH JACHCTBUSIMH, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTBIX XUMHUYECCKUX SIBICHHM;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINIO XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHSIM JIJISl YKa3aHHBIX JIOTHYECKUX OTICpaIlnii;

CTPOUTH JIOTHYECKOE CYXIACHUE TOCIIEe PEIBAPUTEIHLHOTO aHaIN3a, BKITI0YAIOIee
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3ECH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BbIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE XHUMHYECKHUX TIPOIECCOB W HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOIA;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yIbTaTaM MPOBEACHHOTO HAOIIOICHUS, OTIbITA;

3) pabora ¢ uHpOpMaIUeH:

BBISBJIATH JCPHUIMTE WHPOPMAIUK, NaHHBIX, HEOOXOIAMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh HHGOPMAITUIO U3 OJHOTO BUIA B IPYTroM (TaOJIUIly B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MPEIOKCHHON yIeOHOM 3a1a4M U 3aTaHHBIX KPUTCPUEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:
OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaessiTh OOIIHe MeH,
pacrpenensiTh poJid, T0roBapUBaTHCS APYT C IPYTOM U T. II.).
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C NMOMOILBIO NEAArora WM CaMOCTOSTEIbHO COCTaBIIATh YCTHBIE U MHUCbMEHHbBIE
TEKCTBhl C HMCMOJb30BAaHUEM HILTIOCTPATUBHBIX MATE€pPUAIOB JIJISl BBICTYIUICHUS TEpe
ayJIUTOpUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHIMBHUAYAJIbHO W B TPYIIE: HAXOJIUTH OOlIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
MUHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K MPEAOCTABIICHUIO OTYETA MEePE]] TPYIIION.

OBnaseHNe YHUBEPCATHLHBIMU YUYCOHBIMH PETYIISTUBHBIMU JEHCTBUSIMH:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh Ieb
y4eOHOH ACeATEIHHOCTH;

BJIAJETh OCHOBAMHM CAMOKOHTPOJIA, CaMOOLICHKH, NPHUHATUS PELICHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JIEHCTBHS C IUITAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEW JIEATENIbHOCTH B TMpPOIECCE JOCTHKEHHUS pe3yjbTaTa, ONPENeisaTh
CIOCOOBI IEUCTBUI B paMKaxX MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHHUS,

pEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBUT TOCTUTHYT TPeOyeMBbIi pe3yibTaT
JEeSATENbHOCTH, ONPENENATh MO3UTHUBHBIE W3MEHEHUS W HANpaBlICHUs, TpeOyrolue
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTEbHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO JaHHOW PenepalibHOM paboueid mMporpamMMoid, BBIACIAIOT: HAYYHbIE
3HaHUSA, YMEHHUSI U CHOCOOBI JeHCTBUH, crenuduyeckue yisi y4eOHOro mnpeaMmera
«XuMHs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTIX M IIO3HABAEMOCTH SBJIICHUN IIPUPOLBI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPaKTUYECKOU
JeSITeIbHOCTH Y€JI0BEKA B yCIOBHUSIX COBPEMEHHOIO O0IIECTBA; MOHUMAHUE MECTA XUMHUH
Cpeau IPYIuX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUHMHOIO anliapaTa i CUMBOJMYECKOTO A3bIKA XUMUU JUIS
cocTaBiieHus] (OpPMYJT HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX peakiuil (c
OMOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHYECKOU
HomeHkJaTtypbl (IUPAC u TpuBHalbHON) MU YMEHHME HMCIOJIb30BaTh €€ NIl peuIeHUs
y4eOHO-TI0O3HABATENbHBIX 33J1a4 C MOMOILBIO YUHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
1Sl OOBbSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OIIOPOI Ha ONpPEEIeHHUS;
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NPEJICTaBICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHE C MOMOIIBIO0 YUUTEIS
OPUMEHSATh CUCTEMY XMMUYECKUX 3HAHUM [JIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpHaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS YYEeOHBIX 3aJaHUid W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TIOHATHS: XUMUYECKUWA DJIEMEHT, aToOM, MOJEKYJa,
BEILIECTBO, IMPOCTOE M CJIOXKHOE BEIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECH,
OTHOCHUTENIbHBIE aTOMHAs W MOJEKYJspHas MacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpemHsis),
XUMHUYECKas peaKklus, pPEaKIUH COCAMHEHUS, PEAKIUH Pa3JIOKEHUs, PEaKIUH
3aMeIEeHNs], peakiuu 0OMeHa, TeIIoBOM A (EeKT peaklnu, 3K30- U IHAOTEPMUUYECKUE
peaxiuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MaccoBas
J07IS1 ¥ TIPOIICHTHAsI KOHIICHTPAIIHsI BELIECTBA B PACTBOPE, SAJIPO aTOMa, AJIEKTPUUCCKHI
CJIOM aToma, aToOMHasi OpOuTas b, Paguyc aToMma, BAJCHTHOCTh, CTENEHb OKHCIICHHS,
XUMHUYECKasi CBs3b, AJIEKTPOOTPUIIATEILHOCTD, TOJIAPHAS W HETOJSpHAsT KOBaJCHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMUECKas CBS3b, KPUCTAJUIMYECKAsl pelieTka (aToMmHasl,
MOHHAsi, METaJUIMYecKasi, MOJICKYJsipHas), MOH, KaTHOH, aHUOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss  JUCCOLMALIMA, pEeakUUd HOHHOro oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIUM, OKHUCIUTEIb U  BOCCTAHOBUTEINb,
OKHCIJICHUE U BOCCTaHOBJIEHHUE, 3JIEKTPOJU3, XMMHUECKOE paBHOBECHE, O0OpaTHUMbIE U
HEeOoOpaTUMbIE PEaKIUU, CKOPOCTh XUMHYECKOW pEaKIMH, KaTajlu3aTop, MPeaelbHO
nomyctuMas konuentpauus (I1/1K), koppo3us MeTasioB, CIUIaBhI;

OCHOBOIIOJIAraloIe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus: Macchl, [leproamueckuii
3akoH J[. 1. MeHnieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUHU: aTOMHO-MOJICKYJISIpHAs TEOpHs, TEOPHUS DICKTPOIUTUYECKOM
JAUCCOIMAINH, a TaK)Ke MPEJCTABICHUS O HAYYHBIX METOJAX MO3HAHHWSA, B TOM YHUCIE
HKCIIEPUMEHTAJIbHBIX U TEOPETUUECKUX METOJaX HCCIEJOBAHMS BEILECTB M HU3YUCHMS
XAMUYECKHUX PEaKIINM;

IpEeJICTaBICHNUE O MEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENBHOCTb), MPOCTBIX M CJOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuonuueckoit cucreme (B MalbIX MEPHOJAX U TIIaBHBIX
NOJrpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHnTa B Ilepuonnyeckoil CUCTEME C UMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHCIO AJIEKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSM aTOMOB TEPBBIX TpPexX
MEPUOOB, KaJus U KalbIUs; KIaCCHPHUIMPOBATH XUMHUYECKHE IEMEHTHI ¢ OTIOpPOi Ha
ornpeaeneHus: PU3NIECKOro CMbICIA ITU(GPOBBIX JaHHBIX MEPUOTUICCKON TAOIHUIIBL;

YMEHHE KJIaCCHPHUIIMPOBATH XUMHUUECKHE JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA U
XUMHUYECKAE PEAKIMH C OIMOpPOM Ha CXEMBbI; OMPENCNATh BaJCHTHOCTh U CTEICHb
OKHUCJICHUS] XUMUYECKUX DJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W TUI KPUCTALTUYCCKON
CTPYKTYPBI B COEJIUHEHUSX, 3apsiI UOHA, XapaKTep CPelIbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIUTENb M BOCCTAHOBUTEID T10 AITOPUTMY yUEOHBIX JICHCTBHIA,

YMEHHME XapaKTepHU30BaThb C ONOPONM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadur, anmas, KpeMHHUH, a30T,
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docdop, cepa, XJ0p, HATPUH, KK, MarHUH, KaJIBIHH, ATFOMAHUMN, JKEJI€30) U CIIOKHBIX
BELIECTB, B TOM YHCJE€ HX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJIOPO/I,
CEpOBOJIOPO, OKCUJIBI M TUAPOKCH Bl MeTaiuioB I - IIA rpynn, amromunus, meau (I1),
nuHka, xeneza (II u I1), okcunpr yrnepoaa (I u 1V), kpemuus (IV), azota u docdopa
(IIT'm V), cepst (IV u VI), cepuucras, cepHasi, a30TucTas, a3otHas, pocdopHasi, yroiapHas,
KpEMHHUEBasi KUCJIOTa U UX COJIM); ONMKCHIBATH C OMOPOM Ha IJIaH U KJIIOYEBBIE CIIOBA;
yMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX
COCTaBa M CTPOCHHUS IOCIE MPEABAPUTENBHOIO aHaIM3a MOJI PYKOBOACTBOM I€IArora,
NPUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUS
XUMHUYECKUX TMPEBPAICHUN B PA3IMYHBIX YCIOBHSX, BIMSHHE BEIIECTB U XUMUYECKUX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPY>KAIOIIYIO MPUPOTHYIO CPEAY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJICKYJISIPHBIC M HOHHBIE YPaBHEHHSI peakluii (B TOM YHCIIE peaKIMii HOHHOTO OOMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBa W3YYCHHBIX KIaccoB / TPyNmI HEOPraHWYECKUX BEIIECTB, a TaKKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM Ia30B C OMOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HAXOJHUTh KOJMYECTBO BEIIECTBA, 00BEM M MAcCy PEareHTOB WX MPOTYKTOB PEAKIINU C
OMopoil Ha 00pa3el], aNroOpuT™M y4eOHBIX JEHCTBUI;

BJIaJICHWE OCHOBHBIMHU METOJIaMU HAyYHOTO TIO3HAHUS (HaOII0IeHNE, U3MEPEHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aIrOpuTM Y4EeOHBIX JEWUCTBHM; yMeHue Cc(hOpMYIUpOBaTh MPOOJIEMY H
MPEIOKUTH ITyTH €€ PEILICHHsI C TOMOIIBIO MTe/1arora; 3HaHue OCHOB 0€301MacCHON padOThI
C XUMHUYECKMMH BEIIECTBAMHU, XUMHUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMHUYECKHUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJCHHEM IIaHa
PabOTHI UJIM COCTABIICHUEM TaOIHUIIbI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKU NMPOTEKAHUS XUMUYECKUX PEaKITUi;

U3yYeHHE CIIOCOOOB pa3ziesieHus: CMeceid;

MOJTy4YeHUE KUCIOPO/a U U3yUeHHE €T0 CBOMCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BELIECTBA;

UCCIIEJOBAaHUE M OIHMCAHUE CBOICTB HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHka u (QeHondranenHa) s
OTIpe/IeNICHUs XapaKTepa CpeJlbl B pacTBOpPaX KUCIOT U IIETOUeH;
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U3y4YeHHE B3aUMOACUCTBHS KHCIOT C METaUIaMH, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCleI0BaHue aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pellieHne  OSKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAs
JUCCOITUAITIS;

pelieHre SKCIEePUMEHTaIbHBIX 3a7ad 1o Teme «BaxHeiilme HeMeTalibl U UX
COCTUHECHHUS;

pellieHre SKCIePUMEHTANBHBIX 3a7ady Mo Teme «Baknelmme MeTamibl U HUX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBCHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPAaxX HOHBIL:
xJjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KATUOHBl AMMOHMSI, MarHusi, KaJbllMs, allOMUHULA, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTABIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISTH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke MPaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalolllel MPUPOTHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBUS Ha
KUBBIC OPraHM3MBI OIPEACICHHBIX BEIIECTB, a TaKXE CIOCOOOB YMEHBIICHUS U
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIIEBOIOB JIJIs OpTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMH XHUMHYECKOW TpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
MPaBUJILHO UCIOJIb30BaTh H3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHCIE,
MUHEpalIbHbIE YIO0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35MUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOJUTH TPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUATIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBJICHWSIMH ¥ TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBI MHOTOOOpAa3us BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YIEOHBIX MMPEIMETOB C TOMOIIBIO MEarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JIOCTYKCHHUAX XUMUYICCKOMN
HAyK{; HAJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(HayyHO-TIOMYJISIpHAST JIUTEpaTypa, CIOBAapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.

20



TpeboBanust K TpeIMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOTO mpeaMera
«Xumus», pacrpeielieHHbIe 110 ro1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yNbTaTOB OT TOJAa K TOJly, YK€ Ha3BaHHbIC B MPEABIIYIIMX TofaxX MO3UIUHU, KaK
IIPaBUJIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYAHHUIO BKIIIOUYAIOT PE3YIbTaThl MPEABITYIINX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMHAYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSIPHbII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3]1EKTPOOTPULIATEIBHOCT ™, CTEIICHb OKHUCJICHHS, XUMHYECKasi  peakuus,
KJIacCU(pUKaLUsl peakUuil: peaklUd COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIEeHUs, PeaKM 0OMEHa, 3K30- U SHJIOTEPMUUECKHE PEAKINH; *TEIIOBON 3PPEeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOM aroMa, aTOMHasi OpOUTAIb, PAIMyC aTOMa,
XUMHYECKasl CBA3b, NOJISIPHAS W HEIOJSApPHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHWUOH, PacTBOP, MaccoBasl JIOJI BelIecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
IIPUMEHSTD OTU NOHATHA NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLui, SIEKTPOHHOr0 OaiaHca;

OIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha ONpEIEeTCHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; NPHUHAUIEKHOCTh BEIIECTB K OIPEAEIEHHOMY KIaccy
COEIUMHEHUM 1O QopMmyiaMm; BHUJ XUMHYECKOM CBsI3U (KOBAJIEGHTHAas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIBIO
YUUTENS MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM, JJISl YCTAHOBJICHHSI B3aMMOCBS3H
MEXy U3yYE€HHBIM MaTE€pUaIOM U NP MOJYyYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padoTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
ONeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
U pEUICHUH PacyeTHBIX 33Jlay C OMOpPOM Ha AJITOPUTM YUYEOHBIX NEUCTBUM M3y4YEHHbBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Macchl, [lepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «lleprogmyeckas cucrema
XUMHUYECKUX 31eMeHTOB [[. 1. MenaeneeBay ¢ YnCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHCIO AJIEKTPOHOB U
pacupeiesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerIoBoMy 3P (EeKTy, M0 U3MEHEHHUIO CTENEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
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ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAaHUE MPUMEPaMU MOJICKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKIUI C OTIOPO HA CXEMBI,

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX IOCIE
NPeIBAPUTEIHLHOTO 0OCYKICHUS C TIEAarorom;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAIMA MBICTUTEIHPHOU NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O00OIIeHHWEe, CHUCTeMaTH3aIus, KIacCH(PUKANNS, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — NI M3yYEHHs] CBOWCTB BEIECTB U XMMUUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHUE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 10 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHUEM, a TakKe IpaBujaM OOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
HMHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJYUYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIMIECTBA; INIAHUPOBATH U
MPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEOUYeH W
KHUCJIOT C TOMOIIBbI0 HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U JIp.),
MOATBEPKIAIONINX KAaYECTBEHHBIH COCTaB HEOPTAaHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHATHH: XUMHUYCCKUH DJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTD, CTENEHb OKHCIIEHHUS, XUMUYECKas pPeaKiius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHUECKAST TUCCOIMAIUS, PEAKIIMA HMOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIe
peakIMu™, OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHHE, aUIOTpornus, amMQpOTEPHOCTh, XUMUYECKas CBA3b
(KoBaJIeHTHasi, HMOHHAs, METAJNINYECKasi), KPUCTAJUIMYECKasl peueTKa, *Koppo3us
METAJJIOB, CIJIAaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (IT1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX IMOHATHH (CM. m. 1) |
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

UCTIONIb30BaTh 3HAKM W CHUMBOJBI IJIsI (PUKCAIMU PE3yJNbTaTOB HAOIIOJICHHUIA,
cocTaBieHHS (OPMyJ BEIICCTB U YPABHCHUN XWMHUYCCKHX PEaKIIMH, 3alUCH JTaHHBIX
ycnoBuit 3aaa4. Mcnonb3oBatk 0603HaueHMs1, nMetomecs B [lepuoandeckoii cucteme u
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Ta0IMIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUMI U COJIEH B BOJIE JJIS1 BBIIIOJIHEHUS 3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OTIOPOM Ha ONIPEACIICHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBsI3U (KOBAJCHTHAs, WOHHAs, METAJIMYecKas) B HEOPTaHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIENOYeH, *TUIMl KPUCTAJUIMYECKOM PpEmETKH KOHKPETHOIrO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHUE: *OMHMCHIBAaTh M XapaKTEepPHU30BaTh* TaOIMUHYIO
dopmy Ilepuoanueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHITUA
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbIIIKE TIEPUOJIBI;, *COOTHOCUTH* 0003HAUECHHSI, KOTOPbIE UMEIOTCS B TIEPUOAUYECKOM
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI AaTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3IEKTPOHHBIM
CJOSAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B MpEeNiax MaJIbIX MEPUOJOB M TJABHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLMU BEILIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE MPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIIMMI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJIEH; TOJHbIE U COKpALEHHBbIE YpaBHEHUS peaklUid HMOHHOrO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBS3M MEXy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKHX IPEBPALICHUN IOCI€ IPEeNBapUTEIBHOTO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMyse COSIUHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPAaBHEHUIO XUMHUYECKON PEaKIHH C
OIIOPOU Ha aJIrOPUTM;

CJIeIOBaTh NpPaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1ab0opaTOpHBIM
o0opy/OBaHUEM, a TaKKe IMpaBWwiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJTYYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKINM, MOATBEPXKIAIONIME KAYeCTBEHHBIM COCTAB pPa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
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docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS K MOHBI N3YYCHHBIX
METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlMU MBICTUTEILHOW NEATEIHPHOCTH — aHAINU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATH3aIINIO, BBISIBIICHUE TPHYUHHO-CIICACTBEHHBIX
CBsI3€H — JIUIsl U3yUEHUS CBOIMCTB BEIIECTB M XMMUYECKUX PEaKIUii; eCTECTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJISTTMPOBAHNE, IKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpXKaHUE M paclpeleleHHe ydeOHOro marepuaja IO rojaM oOOydeHHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

8 KIIACC

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OCHOBHOE coaepiKaHue OCHOBHbIe BUAbl A,eATeNIbHOCTU
pacKpbiBalowwme faHHbIi pasgen ob6yuatowmxca

nporpammol,
M KOJIMYECTBO 4YacoB,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3znen 1.IlepBoHavanbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMHUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl TO3HAHUSA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HaKOMCTBO C NpaBUJaMU 6€301aCHOCTH U MpUéMaMH paboThl B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX MMOHATHH C IOMOIIbIO Nejarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HHU3HHU YeJIOBEKa, eé CBA3Db C APYTUMHU
HayKaMH.

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

PazsinyaTh pusnvecKre U XMMUYECKUe SIBJIEHUS C OIIOPOH Ha ONpe/eseHus.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU MOCY10H U J1JaG0PaTOPHbBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHUIO NPAKTUYECKUX PABOT MO/,
KOHTpPOJIEM I1eJjarora.

[I1aHUpPOBATh ¥ NPOBOAUTh XUMHUECKUH SKCIIEPUMEHT 10 U3yYEHHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BeLIEeCTB [0/ PyKOBOACTBOM Ieiarora ¢ 06Cy>JjeHUeM IJIaHa paboThl.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelllecTB.*
OTHocuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MoJIeKyIsIpHas
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHHUS],
3aMelleHus, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

*M. B. JIOMOHOCOB — Y4EHBIH-3HIIUKIONEAUCT.*

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Meau(Il), B3anMoencTBYe XKetesa C
cepoii, B3auMoJeHcTBHe XKeJsie3a ¢ pacTBopoM costu Megu(11)).
OnBbIT, HJIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MACCh.

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaToOpHbIE ONBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
bJa).

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEeHCTBHE MeJia C KHCIO0TOMH).

Mogiesv aTOMOB U MOJIEKY.T

MpakTnueckaa pabota Ne3 MpusHaKkuM NPOTEKaHUA XMMUNYECKUX
peakumi

BbluncneHusn

— OTHOCHUTEJbHOH MOHEKyﬂHpHOﬁ MaccChI BelleCTB;

— MaccoBo# A0JIM XUMHUY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEeHHUA.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ110/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C 0MOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIE€HUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C ONIOPOM Ha ONpeJieIeHUS U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBSICHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€eHHUsI C UCII0/Ib30BAHUEM BU3YaJIbHOH ONODBI.

KnaccuduuupoBaTh XMMHUYECKHE PEAKLUHU (110 YHCTY U COCTABY pearupyrouiux u
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb popMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpe/ieATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOPOi Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XUMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOHN J1eATEbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3peu 2. BaxxHelllne npeAcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpocToe Bellle-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHus. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpruMeHeHue Kucaopoaa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TepMOXHMHUYECKOM ypPaBHEHUH, 3K30*- U IHJ0TEPMHUYECKUX
peaxiusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefoTBpalleHus. Y cuieHe TapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3yXe.
OnbIThL, eMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npaKkTMyeckne pabotbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluncneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anicChb
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI JJ/15 MONYyYeHUsA KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM Ilefiarora.

HWcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJ/IIPHBIX yPaBHEHUH XUMUUECKHUX PeaKIUi ¢ yyacTHeM KUCJI0pOoJa.

O6BACHATD CYLIHOCTb 3KOJIOTHYE€CKUX Hp06.HEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU
XUMHUYEeCKOH Mocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te[jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MpOBOAUTDH Ha6moae1-ma, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 104
PYKOBOZCTBOM IeAarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce
HCCJIeI0BATEbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJlepKaHus, CIpaBO4YHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOpPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MaTEPHAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopoa.
IloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopoa — asneMeHT 1 mpocToe BelecTBo. Haxoxaenue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoMyYeHus .

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

[losryyeHue, cobMpaHue U paco3HaBaHUE BOZOPO/a.
['openue Bopopoaa.

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMNBIT:

B3anMozelicTBHe KMCJIOT C MeTa/lJIaMHU.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

Bbluncnenuns
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacChl XMMHU4YEeCKHX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BblunucneHusn

— 06bEMa, KOJIMUEeCTBa BEI[ECTBA ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 bEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl ero MoJiyyeHus1, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMHUYECKUX PeaKIUii ¢ ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B Ja60PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHY€eCKOH MOCy/ibl U 060pYy/JOBaHUS M0/ KOHTPOJIEM Ie/1arora., a Takxe
MpaBUJIaM o6palleHHUs C TOPIOYMMU BellleCTBaMH B ObITY

[l1aHMpPOBATh U OCYIIECTBAATh Ha MPAKTHKE XUMHUECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

[I1aHUpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnie

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs PacyéTHBIX 3aZa4 C IOMOILIbI0
nezarora.

BBIYMCIATD MOJIIPHYIO Maccy BellleCTB; KOJIMYECTBO BellecTBa, 00 bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl IO ypaBHEHUSAM XHMHUYECKUX PeaKMi ¢ Oopoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakIHH.

BbIcTpauBaThb pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/Ibl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs cOCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKa IPUPOJHBIX BO,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMOJEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U 1Ljes104Yel ¢ TOMOIIbI0
WH/IMKaTOPOB.

Na6opaTtopHble 1 NpaKTUYecKne paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHEe PACTBOPOB C OIpPe/ieIEHHONH MacCoOBOM
JloJIell pacTBOPEHHOTO BelleCTBa.

BbluncneHusn
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHHUs] XUMUYECKUX peaKIUi C y4acTUEM BOJbI C OIIOPOM Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10CJjie NpeBApUTEbHOIO CTPYKTYPUPOBAaHUA MaTepUaJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHEe IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, Ie1aTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCIIOJIb30BAHHUEM KJIMIIIE.

CnenoBaTb NpaBUaM 6e30MacHOM paboThI B JaGOPATOPUH MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HcclIe[loBaTeIbCKOH J1eTeIbHOCTH HayYHO-NONYJ/ISIPHYIO0 INTEPATYPy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTeNbHOI0 CTPYKTYPUPOBaHUSA MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yraepoaa |l u okenga asota I, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoaelcTBuE C BOAOM, KUCIOTaMMU, Lesiodamm).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUe): HOMEHKJIATYPa, *C0CO6BI MONyYeHUsT*,
B3aUMO/IeHiCTBHE COJIed ¢ MeTa/lIaMH1, KUC/I0TaMH, LieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IAX Ha IpUMepe [IMHKA U aIFOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aMMO/leICTBHE C KUCIOTAMU U 11|eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEUIECTB PAa3JIUYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
meau(Il).

Peakuus HeHTpasu3anuy.

BbITecHeHHE OZJHOTO MeTaJljla APYTUM U3 PacTBOpaA COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpokcuga Megu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiUHEeHUM».

BblunucneHusn
— I10 YpaBHEHUSAM XUMHUYECKUX peaKL Ui

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJ1aCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMbl «I'eHeTuYecKasi B3aUMOCBS3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKHUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYLIECTBICHUE HA IPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA U
HaOJII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HAyYHO-TIONMYJIIPHON JINTEPaTyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, ocylecTBIeHHE BEIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. COCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruoguyeckoil cucTeMbl

/. 1. MeHnpeneena.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeH jesieeB — y4€HbIH, Mejaror U rpaaaHuH.*

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leproanyeckol cCUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. U. MeHpeneesa.

O3HakoMJIeHHe ¢ 06pa3iaMi MeTa/lJIOB M HEMETAJLJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTh CMBIC/ NEPHUOJUYECKOTO 3aKOHA 10/, pyKOBOACTBOM leJjarora.

[ToHuMaTh cyllecTBOBaHHe NEePUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHAYECKHUX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
coelMHEHUH OT I0JIOKeHUS B IepUOANYECKON CUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BaHUEM CXeM U TabJIulL.

YcTaHaB/AIMBATb CBA3b MeX/y N10J10XKEHHEM 3/1eMeHTa B IepUOAUYeCcKOl cucTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsiA A/pa, o6llee YUC/I0 3/1eKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3/IEMEHTOB U UX COeJJUHEeHUH 1o
rpynnam u nepuojiam [lepruouyeckoit cucTeMbl € TOMOLIbIO NTejarora.
XapakTepH30BaTb XMMHYeCKHeE 3JIeMeHThI IepBbIX TPEX IePHUOA0B, KajIus,
KaJIbIIsI 10 UX MoJIoKeHUIo B [lepuouyeckoii cucreme /l. U. MeHeneeBa.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B JaO0PATOPUHU IPHU UCIOJIb30BaHUHU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYPHUPOBaHUsA MaTepHasa C UCII0Jb30BaHUEM KJIMILIE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKUX 31eMeHTOB /I. U. MeHziesieeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ| HaNPHKeHU N
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIeI0BaTeIbCKOM 1eATeJbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa Nof,
PYKOBO/JCTBOM Iejarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOJCTBOM IleZjarora.

OnpefiessITh BUJ, XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieIsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezensiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

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

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUH.

HWcnosib30BaTh NPU BBIMOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe

CTPYKTYpHPOBaHHs MaTepuaJia, CpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XMMHUYeCKHX 31eMeHToB /l. U. MeHze1eeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsDKeHU N
MeTaJJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOZIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOE cofiepiKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspe 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asemeHTOB /I. 1. MenzaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOVCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/Us, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYecKor CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYECKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKHUX
coeIMHEHUH, UX reHeTHYecKas CBsI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BeLEeCTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Mope/1M KpUCTa/IJINYeCKUX PeIléTOK HeOpraHU4eCcKUx BelllecTB.
2. KopoTkonepuoaHas v AJMHHONIepHoAHasA GOPMBbI
[leproanyeckol cUCTEMbl XUMUYECKHX 3/1eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJIbLus 10 UX NoJ10keHuIo B [lepuogryeckoit cucteme /l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Has3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCcCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHUN
XUMHUYECKHUX PEAKIUH C OIOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
npe/BapUTebHOr0 pas6opa.

BbicTparBaTh pa3BépHyThble NMCbMeHHbIe U YyCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IleJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccuduxanus XMMHUYeCKHUX PeaKMi Mo pa3/InyHbIM IPU3HAKaM
(Mo yMCJLy M cOCTaBY YYaCTBYIOLIMX B PeaKL MU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPAaTUMOCTH, 10 YYACTHIO
KaTaJin3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
rOMOTEHHBIX U FeTepOoreHHbIX peakiusx. [loHsiTHe 06 06paTUMBIX
Y He06PATHUMbIX XMMUYECKUX peaKlusX. [[OHATHe 0 XHMUYECKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakLH U M0JI0KeHHe XMMHUYECKOro paBHOBeCHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTEIbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW peaKkl UM OT Pa3IM4YHbIX
$axTopoB.

2. BospelicTBue KaTaM3aTOpa Ha CKOPOCTb XMMUY€eCKOH peaKLUu.
3. [IprMepbl HEOGPATHUMBIX 1 06PATUMBIX PEaKIUH.

4. CmelleHNe paBHOBECUS XUMUYECKON peaKLhU.

BbruucieHus
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHToOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHYECKUX pPeaKLUi

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHUS IIPU
ONMCAaHUU CBOKCTB BelL|eCTB U UX NpeBpalleHH .

KnaccuouunpoBaTh XMMHUYeCKUE peaKLUH 10 pa3JIMYHbIM IPU3HAKAM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW peaKLUK OT Pa3IUYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHTEJISI.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUS XUMUYECKHX PEBPAILeHUH B
Pa3JIMYHbBIX YCI0BUSX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/IATh 3/IEKTPOHHBIN 6ajlaHC peaKLhU.

[IpoU3BOUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0cCjIe
NpeJBApUTEIBHOTO0 CTPYKTYPUPOBaHUSI MaTepUaia.

HWcrnosib30BaTh MPU BBIMOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
H0CJIe KOHCYJIbTALMH C I1€JJaroroM.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/IeKTPOIUTUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M JyuccolHalui
BellleCTB C pa3/JIMYHbIMU BUJIaMU XMMUYeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHI.

Peakunu HOHHOTO OGMEHa, YCI0BUsS UX IPOTeKaHHUsl. IoHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KMCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUK Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/J-, CyJIbdaT-, KApOOHAT-,
cunukKaT-$pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJbllMsl, aJIIOMUHMS, )KeJjie3a 2+, 3+ , IMHKa,
NPUCYTCTBYIOLIYE B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJieKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHIKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OmnbITHI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI 10 ONPe/IeJIEHHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpPHsI, KapOOHATA HATPUs], XJIOPUAA [IUHKA).

JlaGopaTopHble U NPpaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIH OIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(Il)

Y 1[€J109H, KapOOHaTA HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy Mexay TMAPOKCU/0M KaJUsl U COISTHOM KUCJIOTOM.

Ne9. KauecTBeHHble peakLMKN Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 337124 110 TEME.
Beruncienus

— [0 YpaBHEHHUSAM XMMHUYECKUX peaKkui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIMTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTejarora.

CocTaBJsATh YpaBHEHUS JUCCOLMALMU KUCJIOT, LeJI0YEH U COJIEH, TOJIHbIE
Y COKpallEéHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie NpeABapUTeNbHON paboThL.

CiieoBaTh MpaBUiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/1bl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nezjarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM J1eATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJlepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C N1e/Jarorom.

Paspeu 2. HeMmeTa/Uibl U UX coefUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

O6111aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKUe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeicTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJA0TA,
XUMHYeCKHe CBOMCTBA, *nosiyyeHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHui-uoHbL. */ledicTBHe XJIopa U XJIOpOBOJ0poa
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJI0PUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJloreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OIBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHON KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611IHMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX IEPUO/I0B U IJIaBHBIX O IPYII
[Tleprouyeckoi cUCcTEMbl XUMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C UCIOJIb30BAHUEM CXEMBIL.

XapakTepu3oBaTb $U3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HATPHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/ie U )KU3HU YesI0BEKaA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

OnpeJie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCI0JIb30BAaHUEM Ta6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, J1e1aTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTENbHOU PabOThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4Y€eCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne u pusanyeckre CBONCTBA NPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKaALMH KUCJI0POJA U cepbl. XUMUUYECKHEe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOJOPOAOM U
KHCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTaMu. CepoBoiOpo, CTpoeHHe, GU3UYecKre

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "Mi3MeHeHUe paJuycoB B
noArpymnmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOrO BElleCTBa CEPhI U €€ COeJUHEHU I
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOMCTBa (KI/ICJIOTHbIe 144 BOCCTaHOBHTeJ’IbeIe). MoJIiy4€HHd, IpUMEeHeHe U 3Ha4eHHe B IPUPOoJe U )KU3HU YeJIOBEKa C

OKcuAbI cepbl KaK NpeJcTaBUTEM KUCJIOTHBIX OKCH0B. CepHas ONOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, U3NYecKre U XMMUYecKue CBOMcTBa (061ue KakK OnpefiessTh Ha/IM4YHUe CybdaT-UOHOB B PacTBOPeE.

npeJicTaBUTeIs KJacca KUCJIOT U *cneqududeckue™), npuMmeHeHue. | O6bSACHATH CyIIHOCTb 3KOJIOTUYECKUX TPO6JIeM, CBSI3aHHBIX C TEpepaboTKON
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPHUPOBAaHUS MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallie B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLIECTBIIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOH KUCIOThL. AlnapaThl U IPOTEKAIoLUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.
HUX Ipolecchl (Ha MpUMepe MPOXU3BO/ICTBA CEPHON KUCI0ThI).* CiieoBaTh paBUJaM 6€30MacHOMN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAaHUH XMMUYECKOH NOCYIbl ¥ 060PYL0BaHUs 10/ PYKOBO/ICTBOM
Haxox/ieHue cepbl U €€ coeHEHUH B npupo/e. *XuMmuueckoe nezarora.

3arpsi3HeHHe OKpYXKatoLleil cpeibl COeIMHEHUSMU CepPhl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3aTrPsASHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA,

€ero npeAoTBpauleHus.* CrpaBoyYHble MaTepuaJbl ([lepuojUYecKyto CUCTEMY XMMHUYECKUX

asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HAaNpsKeHU N
MeTaJlJIoB).

Hcnonp30BaTh NpU BLINOJHEHUH YYeOHbIX 33laHUH U B IIporiecce

JleMOHCTpanum
Kosnekuuu (BueomMaTeprasbl): cepa U eé coelHHEHHUS.
OGyryinBaHMe caxapa MoJ el CTBUEM KOHIeHTPUPOBAHHOM CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJIIPHYIO JINTEPATYPY
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaTopHbIE ONbBITHI: 1ocJle KOHCYJIbTAlMY C IelaroroM

O6HapyxeHue cyIbdaT-nOHOB.

B3aumogelicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

0 YpaBHEHUSIM XUMHUYECKUX PEAKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

O61maa xapaKTepUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, U3UvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryeckre U XUMHUYECKHEe CBOUCTBA, OJIyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOWCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHMUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A3oTuUCTas KucjaoTa. MUcrnosib3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEpa/bHbIX Y 00peHUl.*

X1UMHYeCKOe 3arpsi3HeHNe OKpY»Kalollel cpe/ibl COeAMHEHUSMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, T0YBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaudukanuu pochopa*, pusnyeckue u
XUMHYeCKHe CBOMCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHu.*
3arpsi3HeHHe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢pocdop u ux coeiUHEHUSI.
B3auMo/eiicTBYe KOHLEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPpaKTHYeCKHE paGoThI

JlaGopaTopHbI€ OMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCcPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XMUMHUY€ECKUX peaKLi

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYEeCKHe CBOWCTBA MPOCTHIX BELEeCTB
azoTa 41 pocdopa 1 ux coeJUHEHUM (aMMHUaAKa, COJIel aMMOHHUSsI, A30THOHU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHUE U 3HAaYE€HHUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIOJIb30BAHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIO0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwlleil cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAaGJIIOI€HHUS, Zie/1aTh BbIBOAbI 110 PE3YJIbTaTaM 3KCIePU-MEHTA.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHY BHIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, Tab/IMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eITeIbHOCTH HayYHO-NIONYISAPHYIO JIUTEPATYPY
XMUMHYECKOI0 CO/IePXKaHusl, CIPAaBOYHbIe MaTepHabl, pecypchl iHTEpHETA
H0CJIe KOHCYJIbTALUHU C TeJJaroroM

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yrnepop, assioTponHble MoAubUKaAMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa/lIaMH, HeMeTaJ/lIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJiepo/a, YroJbHOU
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coeJUHeHUs cBoicTBa. Afcopbuusa. Kpyrosopor yrieposa B Ipupo/e. KHMCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux GusnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHUs], IPUMeHEeHHe U 3HaueHHe B IPUpo/ie
JleCTBYeE Ha )KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIoBeKa.
*JKoJIoruYecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(IV); OnpenensiTb KapbOHAT- U CUJIMKAT-
rUIoTe3a rJ106aJbHOr0 NOTENJIEHUS KJIMMaTa; TapHUKOBBIN HOHBI B paCTBOpE.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C HAX0X/IeHHEM
YroJibHas KMCJI0Ta U e€ coJid, ux QU3ndecKue U XUMUYecKue YTJIEKHCJIOTO ra3a B OKpy»Kawlilel cpefe.
CBOMCTBA, I0JIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakuus Ha WnrocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COEJUHEHUH yTriepoa U

KapOOHAT-UOHBL
*[lepBoHaYa/IbHbIE MOHSATHUS 06 OPraHUYECKUX BELIECTBAX KaK O
COeJJMHEHUSIX YTJIEPO/iA: 0COGEHHOCTH COCTaBa U CTPOEHMUS.

OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
[ly1aHMpOBaTh M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
MPOBOAUTH HAabJII0AeHHUS, [ieIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIlepUMeHTa

[ToHsATHE O GUOJIOTMYECKH BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax,
yryieBojax. MaTepuaibHOE eJMHCTBO OPraHUY€eCKUX U
HeOpraHUYeCcKUX CoeUHeHUn.*

*KpeMHUH, ero ¢pusnyecKre 1 XUMHU4YeCKHe CBOHCTBA (Ha mpuMepe
B3aUMOJIEWCTBHUS C META/UIAMU U HEMETAaJLJIaMH ), TIOJIy4eHUe U
pUMeHEeHNe B 3JIeKTPOHHUKe.*

*CoeJMHeHUs] KpeMHUs B pupoje. O6uiye npecTaBieHus 06
okcuge kpeMHus (IV) 1 kpeMHUeBo# KucioTe. CUIIMKATBI, UX
WCIOJIb30BaHUeE B ObITY, MeIULIUHE, TPOMbBILIJIEHHOCTH.
BakHelillIMe CTPOUTEIbHbIE MAaTepHallbl: KEPAMHUKA, CTEKJIO,
LleMeHT, 6eTOoH, XeJsie306eToH. [[po6yieMbl 6e30macHOro
WCIOJIb30BaHUS CTPOUTEbHBIX MaTEPHUAJIOB B IOBCeJTHEBHOM
KU3HM.*

JleMOHCTpanuu

Mozien KpUCTa/IMYECKUX PELIETOK aaMa3a, rpaduTa, MoJIeKy bl
dysnepena.

AJncop6uusi pacTBOPEHHBIX BEel[eCTB aKTHUBUPOBAHHbBIM YTJIEM.
[IpoTuBoras.

BI/I[[EOMaTepI/IaJlbI: CUJIMKATHAA NPOMBIIIJIEHHOCTb.

Mopenu MoJieKyJ1 OpraHu4eCcKUX BelecTB.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl

JlaGopaTOPHBIH OIIBIT:

KauecTBeHHas1 peakliisi HA KAPOOHAT-HUOH.

[IpakTH4eckre paboThI:

Ne 11. [TosiyyeHHe yIIeKUCI0r0 ra3a v UsyyeHue ero CBOMCTB.
KauecTBeHHast peakliisi Ha KAPOOHAT-HUOH.

Ne 12. PelneHue akcnepuMeHTaJIbHBIX 3a/1a4 1o TeMe «HeMeTasibi».

BbruucieHus
110 ypaBHEHUSIM XMMHUUYECKUX PeaKLUH, eC/Iu OJJUH U3 peareHToB
JlaH B BH/Jle BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOH AoJieil.

MocJie MpeiBapUTENbHOU PabOThI.

CiieoBaTh paBUJaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

HCI0JIb30BAaHUHU XUMUUYECKOH NOCYy/1bl U 060pyL0BaHUS.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,

crpaBo4Hble MaTepuassl ([leproguyecKyro CUCTEMY XUMUY€ECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HAapPsSHKeHUH
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C 11e/1aroroM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATE/NbCKOM J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJlepKaHus, ClIpaBOYHble MaTepHasbl, pecypchbl MHTepHeTa

nocJjie KOHCyJibTallUU C 1eJaroroM.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/ioB. PU3nvYecKUe U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611He CIOCOOBI TOYYEeHUsI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGBI 3aIUTHI OT KOPPO3HH.
CrnuiaBsl (CcTasib, 4YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMHi MeTaJ/lJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/JIM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTAJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMH CMJIaBOB METAJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTasljla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, C/TU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMecH

PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelIEeCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001He GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHsI METAJJIOB IOC/Ie
CTPYKTYypUPOBaHUS MaTepuaa.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHUYECKOU MOCY bl U 060PYy10BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XAMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA,
CrpaBoyYHble MaTepuaJbl ([lepuojUYecKyto CUCTEMY XMMHUYECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIel0BATENbCKOH J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM
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Tema 8. BaxxHelIue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

lllesiounble MeTasbl [losoxxenue B [lepruoguyeckoil cucteme
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxgeHue B npupoge.

dusnueckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasvsi). OKcuibl M THAPOKCU/bI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBHBIE META/Ibl MArHUH U KaJbLUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckoi cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelillMe coeHEHUS
KaJbLuus (OKCUA, TupoKcu, cosn). *JKEcTKOCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs1.*

Amomunuil. [losnoxeHue B [leprognyeckoi cucTeEMe XUMUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JIA U TUAPOKCH/IA.

2Keneso: coctas, cBocTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoenue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCUBI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMozelicTBHe HaTpHUs C BOJOM.

OkpallMBaHMe JJaMEHW MOHAMU HAaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLIUSL.
BzauMopeiicTBue oKcHa KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTU4YeCKHe paGoThl
JlaGopaTopHbIE OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA ATIOMUHUS.
KayecTBeHHbIe peaKliMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PeuleHue sKciepuMeHTAJIbHBIX 33/1a4 M0 TeMe «MeTaJlIbI».

BbruucieHus
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B I'PYNNax U UX COeAMHEHUH C y46TOM CTPOEHUS UX aTOMOB.

XapaKkTepu3oBaTb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIocoObl UX OJIyY€eHUs, IPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KAYeCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, IUHK3, XKeJie3a (2+), xkesesa (3+), meau (2+) ¢
HCI0JIb30BaHMEM TabJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JIAGOPATOPUU ITPU
HCI0JIb30BAaHUH XUMHUYECKOH MOCYIbl U 060PYA0BAHUSI.

[Ipou3BOJUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUNHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6GHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KU3HU YesoBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AessTeJbHOCTH JIOZeH,
OCHOBHbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOT'O
YyeJsioBeKa.
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(34)

[IpuposHbIe HCTOYHUKHU YT/I€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras,
HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U
NPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe
OKpyKalLlel cpebl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus
BewectB — [1JK).

PoJib XUMUM B peLlIeHUH KOJIOTHYECKUX TPo6aeM.*

O6bACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHHUSA BElleCTB U XUMUYECKUX
peakIui B GBITY.

AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BIUSHUHU
NPOMBILIEHHOCTH, CEJIbCKOT0 X03511CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpY>Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh NIEPBYIO NOMOLIb IPU XUMUYECKHX 03KOraX U OTPaBJIEHUSIX.

[IpruHUMATE y4acTHe B 06CYKAEHUU MPO6IEM XUMUYECKOUN U 9KOJIOTUIECKOU
HalpaBJIEHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO MO3ULHIO 10 Po6JIeMe U
npejJiaraTb BO3MOXKHBIE IIyTH €€ pellleHus] C 0NI0pPOH Ha HHPOPMALIHIO U3
y4yeOHMKa U CIpaBOYHble MaTepHaIbl, pecypchbl IHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX

COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

42




		2024-04-08T22:12:08+0400
	Гордеева Л.Е.




