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I[TOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHasi pabodas mporpamma o XuMuu JJIi 00y4arOIIMXCS C 3aJ€PKKOI
ncuxudeckoro passutus (naigee — 3[1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3zoBaHUs
MOJATrOTOBJIEHa Ha oOcHOBe {DefepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapTta ocHOBHOro ob6mero oOpaszoBanus ([Ipuka3 Munmnpocsemienusi Poccun ot
31.05.2021 1. Ne 287) (manee — DPI'OC OOO), denepanbHOM aganTUPOBAHHON
oOpa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs Jid 0Oy4YarOIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsemienust Poccun ot 24
HOsiOpst 2022 1. Ne 1025), ®denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusg 1O y4yeOHOMY mOpeaMery «Xumus», @DenepanbHOM MNPOrpaMMbl
BOCIIUTAHMS, C YYETOM paCIpe/elCHHBIX IO Kjaccam MpOBEpseMbIX TpeOOBaHUN K
pe3yapTaram ocBoeHus denepanbHOW aaanTHUPOBAHHON 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOTO 00ImIero oOpa3oBaHUsl MJisi OOYYAIOMIUXCS C 3aJEP’KKON TCHXWYECKOTO
Pa3BUTHS U DJIIEMEHTOB COJEPKAHUSL, IPEICTABICHHBIX B YHUBEPCAIbHOM KOAU(UKATOPE
no xumuu, KoHuenuum mnpenogaBaHus ydyeOHOro npeaMera «XUMUS» B
oOpa3oBareibHbIX Opranu3anuax PO, peann3yromuyx 0CHOBHbIE 00111€00pa30BaTeIbHbIC
IIPOrpaMMBlI.

[TporpamMMa o xumMuu pazpaOoTaHa C LEJIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabouel MporpaMMebl 110 y4eOHOMY IIPEIMETY.

VY4eOnpiii  mpeamer  «XUMHsD» ~ BXOOUT B NPEAMETHYIO  00JacTb
«EcTecTBeHHOHayuHble NpeAMETh». B cucreMe ecTeCTBEHHOHAy4yHOro OOpa30BaHUsA
XUMUS KaK Y4eOHBIM MpeIMET 3aHUMAET BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBI,
(GOpMHPOBAHUM HAY4YHOW KApTUHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKHUX 3HAHUU,
HEOOXOJMMBIX JJI1 MOBCEIHEBHOM W3HHU, HABBIKOB 3J0pPOBOr0 M O€30MACHOrO ISt
YeJoBeKa W OKpY)Karoled ero cpeabl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe30macHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTMMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYAIOIIMXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATAOIINEe XUMUYECKUE
TEOPETHUYECKUE 3HaHWS, BKJIIOYAIOIIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, MPOTHO3MPOBAHME CBOWMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUM U IIyTEH YIIPABICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3y4YEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuommueckuit 3axkoH J[.MI. MenngeneeBa ¢ KpaTkumu
CBEICHUSMH O CTPOECHHMM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTAX
MIPOTEKAHUS XUMUYECKUX PEAKIIMIA.



B u3ydeHun kypca 3HauUMTEIbHASL POJIb OTBOJIUTCA XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JT1A0OpATOPHBIX PAaOOT, OIMKUCAHUIO PE3yJIbTaTOB
YYCHHUYECKOTO SKCIEPUMEHTa, COOJIOICHUIO HOPM M TIpaBWi Oe30IMacHOi paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanust qaHHON MPOTPaMMBI B TPOIECCE 00YUEHUS MTO3BOIUT 00YUIAIOIUMCS
¢ 3I1P ycBOUTH KJIFOUEBBIE XMMUYECKHE KOMIIETEHIIMY U TTOHSTh POJIb U 3HAYEHUE XUMUU
Cpeau APYyrux HAyK O MPUPOJE.

N3yuyenune xumuu crnocoOCTByeT (OPMHPOBAHUIO Yy OOYYAIOMIMXCA HAYyYHOTO
MHUPOBO33PEHUSI, OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJTUPOBAHKE), OCBOCHHMIO MPAKTUYECKOTO TMPUMEHEHMS] HAayYHBIX
3HaHWI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA3SX ¢ npeameraMu « OKpyKaromuid MUpy,
«Duzuka», «buonorusy, «['eorpadus», «Marematrka» U HOpMHUPYET KOMIIETECHIIUH,
HE0OX0IUMBbIE ISl MPOIOJIKEHHS] 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yuenne XuMHHM CIOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHus, (YHKIMOHATBLHON  TIPaMOTHOCTHU, yMEHUS
BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIIUU
oOyuaromuxcsi ¢ 3I[IP 3akmiouaercss B YCBOGHMM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX ISl TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO st
YeJIoBeKa U OKpY’Karolleld ero cpeinl 00pasza >KU3HU;, (POPMHUPOBAHUMU KOJIOTHYECKON
KYJIbTYpHI.

[Iporpamma oTpakaeT cojepkaHue OOydeHUs NpenMeTy «XUMHUS» C YUETOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel oOyyatonuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpEAMETOM «XUMHUS» MPEJICTABISAET OMPEICICHHYIO TPYAHOCTh ISl 00YYaloIUXCs C
3IIP. 310 CBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON JIEATETLHOCTH, MEPUOAUUECKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, TMOHUXEHHBIM IO3HABATEIbLHBIM HHTEPECOM U HU3BKHM YPOBHEM pPEYEBOTO
pa3BUTHSI.

Jns mpeononeHus TPYAHOCTEM B M3YYEHUM YYEOHOTO NpeameTa «XUMUsH
HEeOoOXo/IMMa ajjanTaius o0beMa U XapakTepa y4eOHOro MaTepuania K mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu OOydYaroluxcs, Y4eT UX OCOOCHHOCTEH pa3BUTHSL:
HCIIOJB30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXKIPEIMETHBIX CBSI3EH,
MOCTENEHHOE YCI0KHEHUE N3Yy4aeMoro MaTepuara.

[Ipy wu3ydyeHUH XUMHH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCUCTBUE Ha
MTOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepuag peKOMEHAYETCS M3ydaTh B IPOLIECCE MPAKTUUYECKOU
NEeATEeIbHOCTH. BO3MOXKHO BBIZIEJIEHHE OTAEIBHBIX YPOKOB Ha PEILICHUE 33]]a4 B CBS3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydaromumucs ¢ 3[IP. Opranmdeckoe eIuHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYaIoIUXCsl Ha YpOKax XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMUYECKUX 3HAHUU U
yMeHuii. Ocoboe BHUMaHUE TIPU U3YUYCHUU XUMHH YACISIETCS MU3YYEHUIO «CKBO3HBIX)
MOHATUM U (POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHUaa.

[enu v 3agaun U3y4eHUs: y4eOHOTO IpeaMeTa « XUMHUSH)



O6mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEICTaBICHbl B
denepanpHO  paboueld mporpaMMe OCHOBHOro oomero oOpazoBanus. OxHu
aKTyaJIM3UPOBAHbl C YYE€TOM HOBBIX MNPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIETro
00pa3oBaHus, HANPaBICHHOCTH OOYYEHHUS Ha Pa3BUTHE M CAMOPa3BUTUE JIMYHOCTH,
dbopmupoBaHne €€ WHTEIIEKTa W 0o0mel KyabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
MIPOIOJIKATH CBOE 00pa30BaHUE CAMOCTOSATEIIBHO B HACTOSIIIEE BPEMSI SIBIISIETCS] OHOM U3
BOXHEHIINX (PYHKIMHA y4€OHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAaIOIINX OCHOBHYIO 00pa3oBaTeIbHyI0 MIPOTrpaMMmy,
JTOMHUHUPYIOIIIEE 3HAY€HHE TPUOOPETAIOT TAKUE 11€JI1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIICHHUM, CIOCOOHOM aIanTUpoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HAIPAaBJICHHOCTh OOYyYEeHHS Ha CHCTEMAaTHUYeCKOe NPHOOIICHHE YydYaluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEITEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
MOo3HaHUs, GOPMUPYIONTUM MOTHUBAIIMIO U PA3BUTHUE CIIOCOOHOCTEH K XUMUU;

o0OecrieueHne yCIoBU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIIMMUCS OIbITa
pa3HOOOpa3HOW JIESATEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KITrF0OYEBBIX KOMIETEHIIUM ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB
NeATEIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBIACHSTH U OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBaHHMH 3HAHWUW U OMbITA, TOJYYEHHBIX IPU U3yUCHUU XUMUU;

dbopMupoBaHue y O0OyYarOMIMXCS TYMAHUCTHUYECKUX OTHOILICHUH, MOHUMAaHUS
[IEHHOCTH XWMUYECKUX 3HAHUWA I BBIPAOOTKH SKOJIOTHYECKHU 11eJeco00pa3Horo
MOBECHUS B OBITY M TPYIOBOM JIEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY KaroIIeH ITPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEYETOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABIEHHOCTH JAJIbHEHIIIETO 00yYEeHUSI.

Kypc HanpaBieH Ha pelieHue ClIeayonuX 3a1a4, 00eCneunBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TEPBOHAYAIIBHBIX CHCTEMAaTU3WPOBAHHBIX MPEICTABICHUN O
BEIIIECTBAX, X MPEBPALICHUSIX U IPAKTUYECKOM MPUMEHEHNH; OBJIAICHUE TOHATUIHBIM
anmnaparoM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKHX MPEBpPAlICHUNA HEOPraHUYECKUX U
OPraHMYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIEHUW >KUBOW U HEKHBOW IPUPOIBI;
yIIyOJieHHue MPEICTaBICHU O MaTeprUaIbHOM €IUHCTBE MHUPA;

OBJIQJICHUE OCHOBAMHU XHMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBAThH
1 OOBEKTHBHO OILICHUBATh KW3HEHHBIE CUTYyallMU, CBSI3AHHBIE C XUMHUEH, HABBIKAMHU
0e30MmacHOro OoOpalleHusi ¢ BEIIECTBAMM, HCIOJIb3yEeMbIMU B IOBCEIHEBHON KU3HU;
YMEHHEM aHaJIU3UPOBATh U MIJIAHUPOBATH IKOJOTHUUECKH O0€30MacHOE MOBEACHUE B IIETISAX
COXpaHEHHUsI 37I0POBbsS U OKPY>KAIOIIEH CpeIbl;
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dbopMHUpOBaHME YMEHUN yCTaHaBIMBATh CBSI3U MEXKIY peajibHO HaOJII0IaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA M TPOIECCAMH, TPOUCXOIAIIMMA B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TAKXKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT UX CBOWCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEACHUHM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 00OPYIOBaHUA U TPUOOPOB;

dbopMHUpoOBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKOM HAyKU U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YUCIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyuenue y4yeOHOMY MpeaMeTy «XUMHUs» He0OXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM JJII YCBOCHMSI MPOTPAMMHOIO MaTepuaia O0ydYarolUMHCS C
3I1P. bonbmioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Yy4eOHOro Marepuaia B
COOTBETCTBHUM C MPUHIUIIOM JOCTYMHOCTH MPU COXPAHEHUH OOIIEro 6a30BOro ypOBHSI.
OH 10KEH M0 COAEPKaHUI0 U 00beMY OBITh aJalI TUPOBAHHBIM J1J1s1 oOy4Jaromuxcs ¢ 311P
B COOTBETCTBUH C X 0COOBIMU 00pa3z0oBaTeNbHBIMU NOTpEeOHOCTIMU. ClieyeT 00IeryuTh
oBjaZcHUue wmatepuasioMm ooOyuarommmucia ¢ 3IIP mocpenctBom ero aeTasbHOTO
OOBSICHEHHUS C CHUCTEMaTHYECKUM [OBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUU C MCIOJb30BAHUEM MPUEMOB AJTOPUTMHU3AIMU U BU3YaJbHBIX
orop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHraa.

Bonbiioe 3HaueHHe AJi MOJHOLIEHHOTO YCBOEHHS Y4YEOHOro maTrepualia MMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYAa€MbIX B JAHHOM KypcC€, C TaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Duzuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4eOHbI MaTepuad C pa3HbIX TOYEK 3pPEHUf,
MEXITPEAMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy MOATrOTOBKE K ypOKaM yYMTENb JOJDKEH MPEayCMOTPETh (PopMHUpOBaHUE Y
oOyyJaroumxcsi yMEHU aHaIU3UpPOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAHUPOBATh MPEACTOSIIYI0 paldoTy, OCYIIECTBISATH CaMOKOHTPOJib. Heobxomumo
MOCTOSIHHO CJICANTh 3a TMPaBWIBHOCTBIO pPeYeBOro O(QOpMIICHHS] BBICKA3bIBAHUM
oOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U AesATEIbHOCTH, oOyuaronuxcst ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAaHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpumepHble BuABbI aesATedabHOCTH oOyudaromuxcss ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMH U 00eCIeYNBAKOIINE OCMBICJIEHHOE
O0CBOEHHE COJIePKAHNM 00pa30BaHus N0 NMpeaMeTy «XUMUsD»

Conepxanue BUJIOB JesTelibHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax Xxumuu
ompenenseTcss uxX 0coObIMH 00pa30BaTeNbHBIMU MOTpPEOHOCTSIMU. [loMHUMO MIMPOKO
ucnois3dyemMbix B @OIT OO0 olmux [y BceX 00YydYaronuxcsi BUAOB JEATEIBHOCTH
CIeAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CHEeUU(PUYHBIE JI1 JaHHOW KaTeropuu
o0yyarommxcs, 11 00eCreueHns] OCMBICIICHHOTO OCBOEHHUS COJIepkKaHUs 00pa3oBaHUs
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N0 MpEAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKOW AESTENbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHCTEM; Y€pEAOBAaHUE BUIOB JEITEIBHOCTH, 3aJCHCTBYIOLIUX Pa3IMYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JIOMOJHHUTEIBHON BU3YaJbHOM OMOpPHI (ILJIaHBI,
o0pasIibl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabmuiibl). g pa3sutus y obyyatomnmxcs ¢ 3[1P
YMEHHS JelaTh BBIBOABI, (OPMHpPOBaHHS TPaMOTHOTO pPEUYEBOTO BBICKA3bIBAHUS
HE0OXOJMMO HCIOJIb30BaTh OMOpHBIE cioBa WM kiumie. Ocoboe BHUMAaHHUE CIENYET
yAEIUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepualia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBlICHHE TaOJMI], COCTaBJICHHE KJacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJIs KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKAsA JIeKCuKa cooTBeTcTBYyeT DOII
000.

Hns oOyuaromuxcsi ¢ 3I[IP cymniecTBEHHBIMH SIBJISIIOTCS TPUEMBbI pabOTHI ¢
JEKCHUYECKUM MarepuajgoM Mo mnpeamery. IlpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TepMUHBI BBOJSATCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTellbHA BU3yalbHas
MOJJIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJIS aKTyalln3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM  00Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O01Iero oOpa3zoBaHUsl y4eOHBIM IpeaMeT «XUMUs» BXOIUT B
npeaIMeTHy1o o6sacte «EcTecTBEHHOHAyuUHBIE MPEIMEThD) U SIBISIETCA 00A3aTEIbHBIM
JUTSl U3yYEHHUS.

YyeOHbIM MJIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX YacoB — M0 2 4 B
HEJIENI0 B 8 1 9 K1accaX COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npezactaBieHHoe B DenepanbHOU
paboueii mporpamme, cootTBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHoi
OCHOBHOM 00pa30BaTENbHONU MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
oOpa3oBaTeIbHONM MporpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHusi OOyYaroImMXCS C
3aJ€PKKOU MICUXUUECKOTO PA3BUTHA.

COHEP)XAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

COHEP)XAHUE OBYUYEHNMA B 8 KITACCE

IlepBoHayabHBIE XUMUYECKHUE MOHSATUS

[Ipenmer xumuu. *Ponp Xxumuum B KWM3HU yeloBeka.* Terna U BellecTra.
du3nvecKue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIEeCTB. *XUMHUS B CUCTEME
Hayk.™ Huctele BemecTBa u cmecu. Criocoosl pazaeneHus cmecei. [Ipapuna 6e3o0macHoro
oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHbIM o0opynoBanueM. *[loHsaTre o meromax
MO3HAHUSA B XUMUU.*

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE DJIEMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX

ssieMeHTOB. OTHOCHTENIbHAS aTOMHAas Macca. HpOCTI)Ie H CJIOKHBIC BCIIICCTBA. ATOMHO-
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MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aK0OH
MTOCTOSIHCTBA COCTaBa BelIeCTB.™ OTHOCUTENbHASI MOJIEKYJISIpHAst Macca. MaccoBast JoJis
XUMHUYECKOTO JIEMEHTA B COEMHEHUU.

Ou3nyecKne W XUMHUYECKUE sBJIEHUS. XuMmuueckas peakuud. [IpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHMX peakiuil (COeIUHEHUs, pa3oXKeHHUs,
3aMelIeHus, 0OMeHa).

XHWUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYJIOM, C IpaBUIaMHU
paboThl B JIAOOpaTOpUM M MpUEMaMHU OOpallleHHs ¢ J1abOpaTOPHBIM 00O0PYA0BAHHUEM;
U3y4YeHUE U ONucaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHKE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIMsI BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCJIOTOM) sSBJICHHUM, HAOMIOJACHHWE M OMHCAHUE
MIPU3HAKOB MPOTEKAHUS] XUMHUYECKMX pPEaKlMil (pasyio’KeHUEe caxapa, B3auMOJEWCTBUE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, paznoxeHue ruapokcuaa meau (1) npu narpeBanum,
B3auUMOJIeicTBUE kene3a ¢ pacTBopoM cosid Menu (I1));u3yuenue crocoOoB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTta, (QWIbTPOBAHUE, BBbIMApPUBAHUE, JUCTUIUIALIMS,
xpoMarorpadusi), IpoBEACHUE OYUCTKU IMOBAPEHHOW COM; HAOIIOJEHHE U OMUCaHUE
pE3yJIbTaTOB TMPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIETIEN MOJIEKYJI (IIAapOCTEPIKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmece rasoB. CocraB Bo3gyxa. Kucimopom — 3JIeMEHT M IpOCTOE
BelecTBo. HaxoxkieHue kucnopoaa B mpupone, Gu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CrIocOObl MOJIYYSHHS] KUCIOpOoia B
naboparopuu *u npomsbiiuieHHOCTH. ™ [Ipumenenue kucioponaa. [lonstue 06 okcumax.
KpyroBoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIopoa.

TennoBoi 3pPpexkT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMH. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHHE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 eKTa, pa3pylIeHrue 030HOBOTO CJIOs.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpUpPOE,
¢du3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aMMOCICTBUS C HEMETAIJIAaMHU U
OKCHJIAMU METaJUIOB), TPUMEHEHHUE, *crocoObl monydyeHus.™ IloHsTHe 0 KuCIOTax u
COJISIX.

KonuuectBo BemectBa. Monbs. Monsiprass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckoi hopmysie. PacueTs MaccoBO 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBOpuTeib.* PacTBophl. *T1oHSATHE O HACKIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
[lonsiTue pacTBOPUMOCTH BeELIECTB B Boje.* PacueT maccoBoil onM BemiecTBa B
pacTBope (IIpPOLIEHTHAsi KOHIIEHTpauus). MaccoBasi A0S BEUIECTBA B PacTBOpE.
*Xumudeckue CBOMCTBA BOJBI (Pa3joKeHUE, PEeaKIMU C HATPUEM, OKCHUJOM KalbLIMs,
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okcusoM cepbl (IV) peakuuu ¢ MetayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonsitre 06 ocHoBaHusX. Posib pacTBOPOB B pupo/ie U B ®KU3HU denoBeka. KpyroBopot
BOJIbI B IIpUpoJie.™ 3arpsa3HeHne NpupoaHbIX BoJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUM. Knaccudukanus
HeOpraHn4yeckux coeauHeHuid. OKCHUIBI: COCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBaHWW: IWMIEIOYM W HEpPACTBOPUMBbIE OCHOBaHUSA. HoOMeHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBHUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aMMOJICUCTBME C METaNIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJSHOM M CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psn
aktuBHoctd MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*crocoObl MOTYYEHHUsT ™, B3aUMO/JICUCTBUE COJICH C METa/NIaMH, KUCIOTaMHU, IIEJI0YaMH U
COJISIMU, TPUMEHEHHE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMHU U IIEJI0YaMH, Pa3JIOKEHUE TPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCcaMH  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psapl.

XUMUYECKHI IKCIIEPUMEHT: KQUECTBEHHOE OIMPEAECIECHUE COAEPKAHUS KUCIOpOaa
B BO3/IyX€; MOJIyYCHHE U U3yUYCHHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKPAILICHHS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB M OMMCAaHUE UX CBOMCTB; MOJTYYEHUE U U3YUCHUE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
B3aMMO/ICUCTBUE BOBI C METAJJIaMU (HATPUEM U KaJiblKieM) (BO3MOXHO MCII0JIb30BAHHE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPAaCTBOPOB KHUCIOT MW IIEJIIOYEH C MOMOIIbIO
WHJIUKATOPOB; UCCIIEI0BAHNE 00Pa3IlOB HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KIIACCOB;
HaOJI0JICHUE W3MEHEHUS OKPACKW HWHJMUKATOPOB B PACTBOpAX KHUCJIOT U IIETIOYEH;
u3yuyeHue B3aumozeicTBusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJlIa APYTUM W3 pacTBOPA COJIM; PEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BakHenmre KiIaccbl HEOPraHUYECKUX COEAUHEHUIN.

[Tepunonnueckuii 3akoH u [leproanueckas cucremMa XHUMHAYECKUX BJIEMEHTOB
. . MenpgeneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINH.
[lepBbie MOMBITKU KIacCU(DUKAIIMM XUMUUECKUX 3JIeMeHTOB. [loHsTHE O Tpymax
CXOJIHBIX DJIEMEHTOB (III€JIOYHBIC U IIEJI0YHO3EMENIbHBIE METAJLIbI, TaJIOT€HbI, UHEPTHHIC
rasbl). *2JeMeHTHI, KOTOpbIe 00pa3yoT aM(GOTEPHBIE OKCUIBI U TUIPOKCUJIBL. ™
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Ilepnonnuecknii 3akoH. Ilepuommyeckas cucTeMa XHMHUYECKMX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ bopMbI
Ilepnommueckort cucteMbl xumuuyeckux siemeHToB JI. M. Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYMIIBI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MHEpPBbIX 20 XMMHYECKUX 3JIeMEHTOB lleproauyeckoit
cuctemol JI. I. MeHnneneeBa. XapakTepuUCTUKA XHMHMYECKOTO JJIEMEHTA IO €ro
nosioxkeHuto B [leprnonnueckon cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JEMEHTOB MaJbIX MEPUOOB U TJIABHBIX
HOATrpYyNN, B 3aBUCUMOCTH OT AaTOMHOro (HOPSAKOBOrO0) HOMEpa 3HauyeHHE
Ilepnonnueckoro 3akoHa M lleprogudeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB JUIS
pa3BUTHS HayKu U mipakTuku. [. Y. MenneneeB — y4€HbIN U rpakiaHUuH. ™

Xumuueckass cBs3b. KoBajlleHTHas (moyiipHas W HENOJISIpHAsi)  CBSA3b.
*DNeKTpOOTPUIIATENBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ VlOHHAas CBSI3b.

Crenenp oxuciieHus. OKHCIHATEIBHO-BOCCTAHOBUTENBHBIE peakunu. [Iporeccsl
OKHCIICHHSI U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XHUMHYECKUI SKCHEPUMEHT: HU3yYeHUuEe O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJECUCTBUE THAPOKCUAA [IUMHKA C PACTBOPAMH KHCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIINX TPUMEPBI OKHACIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakluu pas3ioKeH!s, COSTUHEHUS).

MexnpenMeTHbIe CBA3U

Peanuzanust MeXNpeaIMETHBIX CBs3ed MpU M3yYeHHMM XUMHUM B & Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JUISl OTHAENBHBIX TMPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIh, SIBJICHHE.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH, U30TOIIHI,
PaAMOaKTUBHOCTb, MOJICKYJIa, OJJICKTPHUCCKHI 3apsii, BEIIECTBO, TeEI0, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (pu3WdYecKue BEITWYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPXAHHUE OBYUYEHMUS B 9 KJTACCE

BeriecTBo u XuMHUUecKasi peakiys

[Tepuognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUs U WX COCAUHEHUN B
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COOTBETCTBUH C IOJIOKEHUEM 3JIEMEHTOB B Ilepnoandeckoil cUCTEME U CTPOECHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHX
pEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMUYECKOM CBS3H.™

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHAapOHAs U
TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCUHEHUN, TCHETUUECKAs! CBA3b HEOPIAHMYECKUX BEILECTB.

Knaccupukanus XxuMudyeckux peakuuid Mo pazIndyHbIM IpU3HAKaM (IO YUCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKLIMU BELIECTB, O TEMJIOBOMY 3P (EKTy, IO U3MEHEHUIO
CTENIEHEW OKHUCIIEHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpPaTUMOCTH, IO YYacCTHUIO
KataiauzaTopa).* DK30- U JHAOTEPMHYECKHE peakuuu. *TepMoXxuMHUECKUE
ypaBHECHHS. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWd peakuuu. I[loHarne o0 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusax. [[oHATHE O TOMOrE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJ0KEHUE XUMHYECKOTO
paBHOBECHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OaytaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHOM peakiuun. CoCTaBIeHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONIb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopust 2MEKTPOIIUTUYECKON JUCCOLMALMHU. DJIEKTPOJIUTUYECKAs ITUCCOLMALNS.
DJEKTPOIUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3u. IloHsATHE O CTeneHu
auccoruanuu.™ CuibHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHIa. [losmHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHMS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEeHHBIE peaklMM HAa KATUOHBI W AHUOHBL:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHAT-, cHIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHU s, KaJlbLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), nMHKa, IPUCYTCTBYIOIIME B BOJHBIX pACTBOPaXx.

XHUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMU KPUCTAJUTMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura M anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iIMUYHBIX (aKTOPOB; HCCIIEIOBAHUE
JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCA JUCCOUMALNNA KUCIIOT, IIEJI0YEN U
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJAEHUE  OIIBITOB,
WUTIOCTPUPYIOLUINX TPU3HAKU TPOTEKaHHUs peakiuid MOHHOro oOMeHa (oOpa3oBaHue
OCaJIKa, BBIJECJICHHUE raza, 00pa3oBaHHE BOJIbI); OMbBITOB, WILTIOCTPUPYIOUIMX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (TOpeHue, peakuuud pas3sioKeHUs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKklMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.
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HeMmeramibl u X coeAMHEHUS

OOmass  xapaktepuctuka rajgoreHoB. (OCOOGHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHne 1 GU3nIecKue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJI0pa (B3aUMOIEICTBUE C METAJIIAMH,
HEMeTaUTaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHWYECKHE CBOWCTBa, *monydeHwe®, mpumeHeHue. *JleificTBue Xxiopa u
XJIOPOBOJIOPOJA HA OPTaHW3M 4esoBeka.™ BakHelrme XJIOpuabl M WX HaXOXKICHUE B
npUpoe.

Oo6mast xapakrepuctuka 53jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenne u (u3MuecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AnnoTrpornHbie MOIU(UKAIMK KUCIOpOAA U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3aumojeiicTBue *c HemeTalaMu™ — BOJOPOJOM M KHCIOPOJOM, METallJlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW WU CEepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
(¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxkcupl cepbl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (u3ndecKue
U XUMHUYECKHMe cBoMcTBa (0o0mme u crneuuduueckue). Conm CepHON KUCITOTHI,
KaueCTBEHHAas peakius Ha cyib(par-uoH. CepHucras KucioTa. *XUMHUYECKHE PEaKLIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHUs] CEPHOM KHUCIOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHni B npupoxe. I I[puMenenue cepol 1 ee COETMHEHUN B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHUE OKpYy)Karolled Cpesbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OO1as xapakTepucTuka 31eMeHToB VA-rpymnmnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB
a3zoTa u (ocdopa, XapakTepHbIE CTEIIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOMICTBa
(B3aMMOJEHCTBHE C METaJUIaMd M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHHe™ U MpUMEHEHUE.
Conm aMMOHUS: COCTaB, (U3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IMIEeJIoYaMu), NpuMeHeHue. KayecTBeHHas peakuus Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYECKMEe M XMMHYECKHEe CBOMCTBa (oOlue u
cnenuduueckue), *nomydyenue.®* Hurtparbl (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHrne HUTPATOB MU COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yI0OpEHHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIIOTHbBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukanuu docdopa,* Puznueckue U XUMHUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
¢du3nueckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTue O MHHEpaIbHBIX
ynoOpenusix: HuTpaThl U (ocdatel. [IoHSITHE O KOMIUIEKCHBIX Ya00peHusx.* OO1as
xapakTepucTtuka 3aeMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB Yyriepoja 1
KpeMHHsI. BajneHTHOCTh M XapakTepHbIE CTENEHW OKHUCICHHS aTOMOB Yrjiepoja u
KpeMHus. PacipocTpanenue yrieposia B Ipupo/ie, XapaKTepHbIE CTENIEHN OKUCIICHHUS.
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VYraepon, amiorponHeie Moaudukanuu (rpadur, anmas), GU3NYECKUE W
XUMHUYECKUE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METANIAMH, HEMETAJJIAMH,
*KOHIICHTPUPOBAHHBIMK a30THOM M CEepHOM KHcIoTamu)*. AncopOrus. KpyroBopor
yraepoaa B mpupozge. Okcuabl yriepoja, uX (U3NYECKue U XUMHUYECKHUE CBOMCTBA,
MOJlyueHHWE U MPUMEHEHUEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
po0JieMbl, CBA3aHHbIE C OKcuaoM yriepoaa(lV); runoreza rino0anbHOr0 MOTEMJICHUS
KJIMMaTa; MapHUKOBBIH 3¢ dekT.* YrompHas kucioTa u e€ coir, ux (usmdeckue u
XUMHUYECKHUE CBOMCTBa, *moiydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. VMcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U
CEJILCKOM XO3SICTBE.

OO6mue mpeactaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *MX
cocTaB U Xxumuueckoe ctpoenue. Knaccuduxanus oprannyeckux pemects.* [lonarue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX: )XKUpaX, OeIKax, yriaeBoJax — U UX POJH B KU3HH
yesioBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeTMHEHH. *

KpemHuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSL C MeETaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU kucioTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyYEHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEJULMHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u 1ap.). Baxueiimue ctpouTenbHble MaTepUaibl: KepaMuKa, CTEKIJIO, LIEMEHT, OCTOH,
xene300eToH. [Ipobnembl 0€30MacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAIOB B
MOBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCIEPUMEHT: M3yuyeHUE O0pa3loB HEOPraHMYECKHX BEILECTB,
CBOWCTB COJIIHOW KHUCJOTBI; TPOBEJCHUE KAYECTBEHHBIX PEAKIMi Ha XJOPHUI-UOHBI U
HaOIOZIcHUE TPU3HAKOB HX TPOTEKAHUS; OMBITHI, OTpaxaroume Q(U3NYECKue u
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUMHEHUN (BO3MOYKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAJIOB); O3HAaKOMJICHME C o0Opa3llaMu  XJOpUJIOB  (TaJOT€HUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHUSIMU (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOyIVIMBAaHMUS caxapa IoJ JAeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3yUYEHUE XUMHUYECKUX CBOMCTB pa30aBiICHHOMN
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peaklMy Ha CyJb(aT-uoH U HaOIIOAeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3NYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COEAMHEHUN (BO3MOXKHO MCIIOJIb30BAHKME BHIEOMATEPUAJIOB), 00pa3aMu a30THBIX
u pochopHbIX ynoOpeHuii; moydeHrne aMMraka U U3y4eHre ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAKIM HA MOH aMMOHUS U (GochaT-uOH U U3yYCHHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BaHUE BUACOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUTMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aacopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO Ta3a U M3y4YeHHE ero CBOWCTB; MPOBEICHHWE KauyeCTBEHHBIX peakUuidl Ha
KapOOHAT- ¥ CHWJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIMEN CUITMKATHOW MPOMBIIIIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4 10
TeMe «BaxkHeillne HeMeTaTbl U UX COEAUHEHUS.
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MeTanibl 1 uX COSIUHCHHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB HAa OCHOBAaHUH MX
nonoxenus B [lepuonnueckon cucreMe xumuueckux aneMeHToB J[. . Menneneesa u
ctpoeHus atromoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b U METaJUIMYECKast
KpUCTaJUIMYeCKass pemeéTka. OJIEKTPOXUMHUUYECKUN psifi HampsHDKEHUM METalIoB.
®u3nyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOM, KucioTamu). *O01ue crnocoOsl mojaydeHus MetaiioB. [Tonarue o koppo3uu
METaJJIOB, OCHOBHBIE CMOCOOBI 3alUThl MX OT Koppo3uu. CruiaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH .*

[Ilenounsie MeTambl: nojoxeHue B Ilepuoandeckoil cucremMe XUMHYECKHX
anemeHTOB JI. . Menneneesa; ctpoenue atromoB. Haxoxaenue B mpupojae. Pusndeckue
U XMMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIbI U TUIPOKCHUJIBI HATPHUS
u Kanus. [IpyuMeHeHue 1meI0YHbIX METANIOB U UX COEUHEHUM.

[Ilenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucTeMe XuMu4decknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE NX aTOMOB; HAXOKJICHUE
B npuponae. OHU3MYECKUE W XMMHYECKHME CBOWCTBA MarHus M KaJblus. BakHeimmne
COCIMHEHUS Kaiblusa (OKCHI, TUAPOKCUI, coyin). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus . ™

AmoMuHul: monoxxkeHue B llepmoamyeckoll CHUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpO€HHME aToma; HaxoXkjaeHue B mpupojge. Duszudeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSI. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCH]IA
AJIFOMUHUSL.

Kenezo: mnonoxenue B Ilepumoamdeckoil cuUCTEME€ XUMUUYECKUX DJIEMEHTOB
1. 1. MenaeneeBa; CTpOCHME aroMa; HaxoXJIeHWe B npupoje. Duszudeckue u
XUMHUYECKHE CBOMCTBA JKelle3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMH).
Oxkcupapl, runpokcuabl u comm sxenesa(ll) wu xenmesza(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMUYECKUI KCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJIOB U CIIJIaBOB, UX
(U3MYEeCKUMU CBOMCTBAMHM; M3YUYEHUE PE3YJbTAaTOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUATIOB), OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAIBIUS U
HaTpus C BOJIOM (BO3MOXHO MCIOJIb30BAHKUE BUACOMATEPUATIOB); UCCIIEIOBAaHUE CBONCTB
XKECTKOW BOJBI, Tpollecca TOPEHUsS Keje3a B KUCIOpojae (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMi HAa MOHBI (MarHusl,
Kanblus, amomuHus, 1uHkKa, kenesa(ll) m xenesa(lll), memau(Il)); nHabmonenue u
ONMCAaHUE TMPOIIECCOB OKpAIIMBAHUS IUIAMEHM HMOHAMU HATpUsl, Kajaus W KaJblUs
(BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
THIPOKCHUIA ATFOMUHUS U THAPOKCHUAA I[IMHKA; PEIICHNE IKCIIEPUMEHTAJIBHBIX 3a7a4 IO
TeMe «BaxkHeulne MeTaibl 1 UX COCTUHEHUSD.

XUMHS U OKpY>Karolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U mMarepuasnabl B MOBCEIHEBHOU
JKU3HU 4YeJloBeKa. XUMHS M 3I0pOBbE. be30macHOe€ UCMHOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas moMoulp MNpu XUMHYECKHX OXKOrax
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1 OoTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kalolled cpenbl (IpeaesibHas AOIMyCTUMAas
koHLeHTpanus BemecTB — [1J1K). Posib XumMuu B pellieHHH 3KOJOTHMYECKUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIAEBOIOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOJIYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: U3yYEHHE O00pa3LOB MaTepHaloB (CTEKIIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

MeXnpeIMETHBIC CBSI3U

Peanmszamuss MeEXNpeIMETHBIX CBS3ed TpU M3YyYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS Y€Pe3 UCIIOJIb30BaHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
M TIOHATHUH, SIBIISIONUXCS CHCTEMHBIMH I OTACTBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaMM3, CHWHTE3, KilacCHU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH], U30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTyIPOBOIHUKH,
TUDJICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTaUIMUECKas pemeTka, CIUIaBbl, (HU3MUYECKUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connue.

buonorus: d¢otocunTe3, AbixaHue, Ouocdepa, H3KOCHUCTEMa, MHUHEpAIbHbBIC
yA00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOIIaeMble, TOIIJIUBO, BOJIHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEGHOI'O ITPEJIIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUIA

B uenom pesynbTathl ocBoeHusi oOywaromumucs ¢ 3IIP ydyebHOro mpeamera
«Xumus» JOKHBI COBMANaTh ¢ pesyipraTamu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VJIbTATDI:

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHUs
JOCTHTAIOTCSI B XOjA€¢ OOYyYCHHS XHUMHU B CIAWHCTBE YYEOHOH W BOCIHMTATEIILHOM
JESATETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCUHCKUMH COIMOKYIBTYPHBIMHU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMH B OOIIIECTBE MTPaBUIIaMU U HOPMaMHU
MTOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATH3AITUN
00yJarommxcs.
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JInuHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIUPEHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
Hay4YHOMY HaCIEANI0, IOHUMAaHNs 3HaYEHUSI XUMAYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOW UHPOpMaAnMell O MepeIoBhIX
JOCTHXKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPE/ICTABICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUJIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPYECKON U APYTUX BUJIAX ESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  TPH  BBINOJHEHHH  Y4YEOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aHMMOIIOHMMAHUIO W B3aMMOIOMOIIM B IPOIECCE 3TOMN
y4eOHON JesATeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBAapUIIe C MO3MIMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTAaBJISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOBL, B3aUMOCBS3SIX YEJIOBEKA C IPUPOIHOMN Cpesloil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHHUM 10
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SABJICHUMN;

MO3HAaBaTENbHOM, MH()OPMALIMOHHOW W YUTATENbCKOW KYJIbTYphl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATENIbHON pabOThI ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMHU UHPOPMALMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbLCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOy4EHHUS B JAJIbHEUILIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/10pOBbII 00pa3 )KM3HU, OCO3HAHUS TOCIEACTBUNA U HEMPUSITHS BPEIHBIX
OpUBBIYEK (yHOTpeOJEHUS alKOrojs, HAapKOTUKOB, KYypEHHUs), HEOOXOIUMOCTU
cOOIIOICHNS TIPaBHJI OE30MACHOCTH MPH OOpaIlleHUH ¢ XMMHYECKHMHU BEIIECTBAMU B
OBITY U peaJbHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY HM3ydeHHIO npodeccuil U Tpyla pa3jiudyHOro poja,
YBaXEHUE K TPYAYy W pe3yJbTaTaM TPyAOBOW IESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBHUIYAJIbHON
TPAEKTOPUHM MPOAOHKEHUS O0O0pa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
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CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
pOECCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOJUMBIX yYMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 1€I€CO00PA3HOr0 OTHOIIEHUS K MPUPOJIE KAK UCTOYHUKY KU3HU Ha
3emMie, OCHOBE €€ CyIIECTBOBAHMS, MMOHUMAHUSI IIEHHOCTHU 3J0POBOr0 M 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUsI IIEHHOCTH COOIOJICHUS IpaBHJI OE€30MacHOIO
MOBEJICHUSI PU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYalIUsIX, yTPOKAIOIIUX 3I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTMYECKOH KYJIBTYPhI, 0CO3HAHUSI TJI00ATLHOTO XapaKTepa SIKOJOTUUECKUX MTPoOIIeM
U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUH;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOM M COLMAIBHOM MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TI0
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCATBHBIMU ITO3HABATEIHLHBIMH JACHCTBUSIMHU, B TOM
qHcIe:

1) ©a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMUICCKUX SBJICHUMN;

OCYIIIECTBJIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIICCTB 0 33 IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTEpaIiii;

CTPOUTH JIOTHYECKOE CYXKIEHHUE TOCIIe IPEIBAPUTEITLHOTO aHAIN3a, BKITIOUYAIOIIEe
YCTaHOBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3Ei

co371aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHus1 y4eOHBIX U TTO3HABATENBHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSITENBHO (GOpMyIHpOBaThH OOOOIICHUS W
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA;

3) paboTa ¢ uHbopMaIuei:

BBISIBIIATH JNePUIIMTHI MHPOpPMAIIUU, AHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh HHGOPMAITUIO U3 OJHOTO BHJIAa B APYToi (TAOIUIly B TEKCT U
mp.);

UCKAaTh WK OTOMpaTh MH(POPMALMIO WA JAaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIOKCHHON y4eOHOM 3a/1a4M U 3aTaHHBIX KPUTEPUEB.
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OBnaseHne YHUBEPCATLHBIMU YU€OHBIMI KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BEIBATh yYeOHOE B3aMMOJICHCTBHE B TPYyIIE (OMpeaeisaTh o0mue e,
pacnpeieNiaTh POy, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABJIATH YCTHBIC U MHUCHhMEHHBIC
TEKCTbl C HWCMOJb30BAaHUEM WJUTIOCTPATUBHBIX MaTEpUANOB JJIi BBICTYIUICHUS TEpe.
ayIUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
yUYHUTENIEM M CBEPCTHUKAMU; pabOTaTh WHIWBHUIYAIbHO W B TPYIIIE: HAXOJIUTH OOIIee
pelieHrue M paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3UIMK W yueTa
UHTEPECOB; POPMYJIHPOBATH, APTYMEHTUPOBATH U OTCTaWBAaTh CBOE MHEHHE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe] TPYIIOH.

OBnajzicHNEe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISATUBHBIMU JCHCTBUSMH:

oOHapy»xuBaTh U (OpMYyIHpPOBaTh Y4eOHYIO MPOOIEMY, OMNPENETATh IIEJb
y4eOHOU NesITeNbHOCTH;

BJIQJIeTh OCHOBAaMH CAMOKOHTPOJS, CaMOOLIEHKH, TIPUHATHS pEIICHUH ¢
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4€OHOM 1 MO3HABATEIBHON 1EATEIHLHOCTH;

COOTHOCUTh CBOU JCWUCTBHUA C TUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU JESATENIBHOCTH B TPOIECCE JOCTIKEHUS pPe3ysbTaTa, OMpPENeisTh
CIOCOOBI IEUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyallueH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjaH €€ N3MEHEHHUS,

NPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3aJlauu;

MOHUMATh TPHUYMUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yJsbTar
AESTeNIbHOCTH, OMpPENeysaTh IMO3WTUBHBIE W3MEHEHUS W HamlpaBleHUs, TpeOyromme
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHUIO.

I[TPEJIMETHBIE PE3VJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJEPIKAHMUS,
YCTaHOBJICHHOT0 AaHHOW PenepalibHOM paboueid mporpamMMoid, BBIACIAIOT: HAyYHbIE
3HaHUSA, YMEHHUSI U CHOCOOBbI JeHCTBUH, creuuduyeckue s y4eOHOro mnpeaMera
«XuMusl», BUABI JIEATCIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETalluy,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBJICHUM TMPUPOJBI,
MMOHMMaHUE OOBEKTUBHOM 3HAYUMOCTU OCHOB XHWMHMYECKONM HAyKh Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTypbl U TPAKTUYECKOMN
JIeSITeTbHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOTO 00111eCTBa; MOHMMAaHUE MECTa XUMUHU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUHHOIO anmnapaTa i CHMBOJIMYECKOTO A3bIKa XUMUU TS
cocTaByieHus] (OpPMyYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaKIuil (C
OTMOpOM Ha aJrOpUTM YYEOHBIX JICWCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKON
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HomeHknatypbl (IUPAC u TpuBManbHON) MU yMEHHE HMCIOJIB30BaTh €€ IS PEIICHUs
y4eOHO-TI03HABATEIFHBIX 33/1a4 C TMOMOIIBI0 YUYHUTEIS, YMEHUE HCIOIb30BaTh MOJICIH
TUTs1 OOBSICHEHUS CTPOCHHSI aTOMOB Ml MOJIEKYJI TI0 QITOPUTMY C OTIOPOI Ha OTIPE/ICIICHIS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHHE C MTOMOIIBI YUUTEIIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBIICHUS B3aMMOCBSI3EH MEXKIY
W3y4YEHHBIM MaTEpUaiOM W MPU TOJYYEHWH HOBBIX 3HAHHWH, a4 TAKXKE B MPOLECCE
BBIIIOJTHEHUS Y4Y€OHBIX 3aJaHUil W 1npu paboTe ¢ HMCTOYHUKAMH XUMHUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKHUE NOHATHA: XUMHUYECKUU DSIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OJAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTEJIBHBIE aTOMHAasi W MOJEKYJSIpHAs Macchl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHbIA 00bEeM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJb (CpemHss),
XUMHYECKasi PpEaAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKUUU PA3JIOKEHUS, PpPEaKIUH
3aMEIICHHsI, peaKIuu 00MeHa, TeTuIoBOM A(h(EKT peakiuu, SK30- U IHAOTCPMUUECKUC
peaKumnu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MAacCOBasd
JIOJIS1 M IPOLIEHTHAsI KOHLIEHTPAlXs BEIIECTBA B pACTBOPE, SAPO aTroMa, SJIEKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, paguyC aToma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAsS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKasl pelieTka (aroMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHUOH, aHWUOH, AJICKTPOJMUT U HE
ANEKTPOJUT, DJICEKTPOJIUTHYECKAss  JUCCOIMAIUs, pEakluh HOHHOro  OoOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBIIEHHE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTtop, MpeAesIbHO
nomyctumas kontnentpanus (I11K), koppo3us MeTaios, CIIaBhI;

OCHOBOIIOJIararolIMe 3aKOHbl XUMUHU: 3aKOH COXpAaHEHUs Macchl, [lepuoanueckuii
3akoH J[. 1. MeHneneeBa, 3ak0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJSIpHAs TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNY, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEAOBAHMS BEIIECTB M M3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB
(pamnyc atromMa, DBJIEKTPOOTPUIATEIBLHOCTh), MPOCTHIX U CJIOXHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepmonuueckoit cucreme (B MalbIX MepuUoOfax M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; yMEHUE OOBSICHAThH CBSI3b IMOJIOKEHUS
aneMeHTa B llepmoauueckod CHCTEME C UYHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slpa, 0o0IIee YUCIO AJIEKTPOHOB),
pacupeiesieHueM 3JIEKTPOHOB I0 3HEPIETUYECKHMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MIEPUOJIOB, Kalusl U KaJbIUs; KIACCU(PHUIIMPOBATh XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpenesieHus: GU3NYECKOro CMbICiIa UGPOBBIX TAHHBIX IEPUOAUUECCKON TaOIHIIBI;

YMEHHE KJIACCU(UIIMPOBATH XUMHUECKHE JIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA U
XUMHUYECKUE PEAKIMH C OMOPOW Ha CXEMBbI; OINPEAENSITh BAJECHTHOCTh M CTENECHb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBA3U M TUI KPUCTAIIMYECKON
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CTPYKTYpHI B CO€IMHECHUSX, 3aps]l MOHA, XapaKTep CPEIbl B BOJIHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHU ), OKUCIIUTENb M BOCCTAHOBUTEIb T10 AJITOPUTMY YI€OHBIX ICHCTBHM;
YMEHHE XapaKTepHU30BaThb C OMOPOH Ha cxemMy (PHU3NYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOJAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dhocdop, cepa, XiTop, HATPUI, KaTWA, MAarHUH, KaJbIIUHA, aJJIOMHUHHUH, )KeJIe30) U CIIOKHBIX
BEIIECTB, B TOM UYHCJIE€ HMX BOAHBIX PAacCTBOPOB (BOAA, aMMHAK, XJIOPOBOAOPO/,
CEPOBOJIOPO, OKCHJIBI U TUAPOKCUIBI MeTauioB I - I[TA rpynm, amomunus, menu (1),
nuHka, xenesza (II u I1), okcunsr yrnepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), ceppt IV u VI), cepuucras, cepnas, a3otucras, a3zoTHas, ¢ocdopHasi,
yTOJIbHAS, KpEMHHUEBAs KUCIOTA M MX COJIN); OMMCHIBATh C OTIOPOW Ha TUTAH U KITIOYCBBIC
CJIOBA; YMEHHUE MTPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUS IOCJE TMPEABAPUTEIBHOTO aHalIm3a MOJ PYKOBOACTBOM
mejarora, NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTAHM3M YEJIOBEKA U OKPYKAIOMIYIO TPUPOIHYIO CPELy;

YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIrOpuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPAaBHEHUS PEaKIMi (B TOM YHCIIE PEakInii HOHHOTO OOMeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILIIOCTPUPYIOMNX XUMHUYCCKUC
CBOWCTBA W3YYCHHBIX KJIAcCOB/Tpynmmn HEOPraHWMYECKHMX BEIIECTB, a TaKXkKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJSPHYIO MAcCChI
BELIECTB, MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA M €r0 Maccy, 0ObEM ra3oB C ONOPOi Ha
oO1ue hopMyJIbl; yMEHHE MTPOBOJIUTH PACUETHI M0 YPAaBHEHUSAM XUMUYECKUX PEAKIIUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WIIM MPOJAYKTOB PEAKIIUH C
OTIOpOii Ha 00pas3ell, aIrOPUTM YUEOHBIX JCHCTBUMN;

BJIaJICHWE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YYCHWH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOM Ha aJIrOpUTM YYEeOHBIX JEWCTBHM; yMeHHE c(hOpMYJIUMpOBaTh MNpPoOJIEeMy U
MPEIOKUTH ITyTH €€ PEILICHHsI C TOMOIIBIO MTe/1arora; 3HaHue OCHOB 0€30MaCHON paOOThI
C XUMHUYECKIUMH BEIIECTBAMH, XUMHUYECKON TIOCYI0H 1 J1a00paTOpHBIM 000PYI0BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYHTENS C OOCYXKICHUEM IIIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIHIIBI:

U3Y4YEHHUE U ONUCaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKITUH;

U3y4YEeHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTyYCHHUE KUCIIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTyYeHHUE BOJIOPOIA U U3YUCHHE €r0 CBOWCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4YeHHe er0 CBOWCTB;

MOJTy4YeHUE aMMHAaKa ¥ U3yYeHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA,;
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UCCJIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJibl B paCTBOpPAX KHUCIOT U IETOUEH;

U3y4YCHHE B3aUMOACHCTBHS KHCIOT C MeETaUIaMH, OKCHAAMHU METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHUE OJIHOTO METajlla IPYTUM U3 pacTBOpaA COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  JKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pelIeHre  AKCIEPUMEHTANbHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAs
JUCCOLIHAITISY;

pEIIeHNE YKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeilmme HeMeTalIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHeWmue MeTamisl U uX
COCTUHCHHUS;

XUMUYECKHE dKCIIEPUMEHTBI, MILTIOCTPUPYIOIINE TPU3HAKK TTPOTCKAHUS PEaKIIHiA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIAE B BOJIHBIX PAcCTBOPAaxX MOHBIL:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TPEACTAaBIATh PE3yJibTaThl dAKCIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TAOJIUII U BBISBISATH SMIIUPUIECKUE 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3YEMbIMU
B TIOBCEIHEBHOM JKM3HHU, a TaK)Ke TIPAaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKPY’Kaollel MPUPOTHON Cpelibl; NOHMMaHUE Bpeaa (OMacHOCTH) BO3JACUCTBHUS Ha
KUBBIC OPTaHM3MBI OIPEACIECHHBIX BEIIECTB, a TAaKXKE CIOCOOOB YMEHBIICHUS U
MPEIOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHWE 3HAYEHUS >KHPOB, OCIKOB,
YTIIEBOJIOB /JIsl OpTraHU3Ma YeI0BeKa,

BJIQJICHNE OCHOBAMH XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHe
MPaBWJIBHO UCIONB30BaTh HW3YYCHHBIE BeIIeCTBA M MaTepuansl (B TOM YHCIE,
MUHEpaJIbHbIE YI0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
HMCTOYHHUKOB YTIEBOAOPOJAOB (yIJis, MPUPOJHOTO Ta3a, HepTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOM3BOJCTBE, YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BAaHUS N3YUYEHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHUE YCTaHABIIMBATH CBS3M MEXKIY PEAJbHO HAOIIOaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSCHSATH
MPUYMHBI MHOTOOOpAa3us BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHHUAMU JAPYTHX YUSOHBIX MPEAMETOB C ITOMOIIBIO TIE/Iarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUSAX XUMUYCCKOMN
HayK{; HAJIMIUE OIbITa pabOThl C Pa3TMYHBIMU UCTOYHUKAMU MH(GOPMAIMH 110 XUMHUHU
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(Hay4yHO-TIOMYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHHWBATH HH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPAILCHUSIX U PAKTUYECKOM MPUMEHEHUHU.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA Y4E€OHOTO IpeaMeTa
«XuMus», pacrpeesieHHbIe 0 rojilaM 00y4YeHus

Pesynbpratel mo romam GopMyNupYIOTCS O TPHHLIUIY J100aBIE€HUS HOBBIX
pe3yabTaTOB OT IrOJa K IrOJy, YK€ Ha3BaHHbIE B INPEABAYIIMX roAax MO3UIUH, KAK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (PE3yIbTaThl OUEPEAHOIO ro/1a
10 YMOJIYAHHUIO BKJIFOUAIOT PE3YJIbTAThI MIPEABIIYIINX JIET).

8 KITACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBas JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCIUHEHUHU, MOJISIpHBIH 00BEM, OKCHJI, KHCIOTa, OCHOBAaHHE, COJb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIIEHb OKHCJIEHUS, XUMHUYECKass  peakuus,
KiIaccu(pukanusa peakiuil: peakiud COEAUMHEHUS, PEaKIUU pPa3NIoKEHUs, PEaKIuu
3aMEIICHUs], PeaKui 0OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUu; *TeruioBoi ddekt
peakiuu™; apo aroma, dJIEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTalb, paluyC aToMa,
XMMHUYECKasl CBs3b, MOJISIPHAS W HEIOJSPHAS KOBAJIECHTHAs CBSA3b, HOHHAS CBA3b, UOH,
KaTUOH, aHWUOH, PAacTBOpP, MaccoBas JOJisI BellecTBa (MPOLIEHTHAs KOHIICHTpAIUs) B
pacTBopE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH 3THU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHMS (POPMYJ BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUECKUX PEAKIIMi, 3JIEKTPOHHOIO OanaHca;

OMPENIEIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCICHb
OKHUCJICHHUS] DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpenesieHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, IMPUHAIJIEKHOCTh BEIIECTB K OIPEICIEHHOMY KJacCy
COeMMHEeHU 1o (opMmyiaM; BHUJ XUMHUYECKON CBsI3M (KOBaJCHTHass U HMOHHAs) B
HEOPraHUYECKUX COCIUHECHUSX;

VMETh MPEACTABICHUE O CHUCTEME XMMHUUYECKUX 3HAHUM, YMETb C IOMOIIBIO
YUYUTEIIS NPUMEHATh CUCTEMY XMMWUYECKHMX 3HAHWM, JJI1 YCTAHOBJIEHUS B3aWMOCBS3U
MEK]ly U3YUYEHHBIM MaTepUaIoM U TP MOJIyYE€HUH HOBBIX 3HAHUM, a TaKkKe Ipu padboTe
C HWCTOYHUKAMU XuUMHUYecKoM wuHpopmanuu. OpUEHTUPOBATHCS B TOHATUAX W
ornepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh IIPU BHITIOJIHEHUN YUCOHBIX 3aJaHUN
U pEUICHUHM PacyeTHBIX 33Jlay C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUN H3yUYECHHbIE
3aKOHBI M TEOPUU: 3aKOH coXpaHeHus maccol, [lepuonnueckuii 3axkon /.M. Menpaeneena,
*3aKOH IMIOCTOSIHCTBA COCTaBa*, 3aKOH ABOraJpo; aTOMHO-MOJEKYJSIpHAs TEOpHs.
CooTtHOocUTh 00O3HauYeHUs, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucrema
xumudeckux anemeHroB /I 1. MenaeneeBay € YMCIOBBIMH XAapAKTEPUCTUKAMHU
CTpPOEHHS aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee YHciio
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AJIEKTPOHOB U pacHpeIeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYEeCKUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTAaBYy YUYacTBYIOUIMX B PEAKIMU BEIIECTB, IO
TermoBoMy 3¢ GEeKTy, M0 U3MEHEHHUIO CTEIICHW OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMH MOJEKYJSPHBIX ypaBHECHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX IOCIE
peIBapUTEIHLHOTO0 00CYKICHHUS C MEeJaroroMm;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHHS; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XMUMHUYECKOW pPEaKINH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSIThL OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, O0000IleHHe, cucTeMaTu3aius, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakIuii; €CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOJIOJCHUE, HU3MEPEHHE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* TMOJ PYKOBOJCTBOM
Me1arora;

CJIeI0OBaTh TMpaBWJIaM TOJIb30BAHUS XHMHUYECKOM TOCYJI0M W J1abopaTOpHBIM
o0OpyJI0OBaHHEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU T10 BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB IO MOJYYCHHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MHPUTOTOBIICHHUIO
pPacTBOPOB C ONPEAECITEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUUYECKHUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KUCJIOT C TOMOIIbI HHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METWIOpaHX U Jp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIuy Ha UOHBI) M0JT PYKOBOJICTBOM Ii€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHUH: XWMHUYECKHH 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHMS, XMMHUYECKasl peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P PEKT peakuuu, MOJb*, MOJSIpPHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJICKTPOIUTHUECKAs TUCCOLMAIINS, PEAKUMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peaKkLuu™, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIUTEb, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTpOmnusi, aM(pOTEepHOCTb, XUMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJUINYECKas), KPUCTAJUIMYECKasl peueETKa, *Koppo3usd
METaJUIOB, CIUIABbl; CKOPOCTh XHMMHYECKOM pEaKUUMu™, NpenesbHO JOIyCTUMas
konnentpanus (I1IK) BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUHA (cM. m. 1) u
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IPUMEHSATH 3TU IOHATHS IIPY ONMCAHUM BELIECTB U UX IIPEBPAILCHU;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI JJIs1 (PUKCAIMU PE3yJbTaTOB HAOIIOJIEHUI,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPaBHEHUNW XMMHMUYECKUX PEAKIIUH, 3allMCH JaHHBIX
ycioBuii 3a1a4. Mcnone3oBats 0003HaueHus1, uMmeronecs B [leproauyeckoit cucreme u
Ta0JIuUIle PACTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJICH B BOJIE JIJISl BHITIOJTHEHUS 3a1aHUH.

ONPENEIATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XWMHYECKHUX DJIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCy COETMHEHMI C OIIOPOM Ha ONPEEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAaHHBIE; BUJIBI
XUMHUYECKON CBA3M (KOBAJECHTHAs, WOHHAs, METAJJIMYECKas) B HEOPraHMYECKHUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyiie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BEIIECTBA™;

packpeiBate  cMmbica  [lepuommueckoro 3akoma .M. Menneneesa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: *OMHMCHIBATh M XapaKTEepPHU30BaTh* TaOIUMYHYIO
dopmy Ileprogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3auyaTb HOHSATHUS
«rnaBHasg noarpynna (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)», manele u
OOJIBIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOIUYECKOMN
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa spa, o0LIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX O 3JIEKTPOHHBIM
CIOSAM); *OOBSCHATH™ OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUHN B IpEAesiax MajbIX NEPUOJOB M TJIABHBIX MOIAIPYIIl C
y4E€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYAacTBYIOIIMX B pEaKLUU BELIECTB, IO
Ter1oBoMy 3¢ (}EKTy, 10 U3MEHEHUIO CTETIEHENH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELU(PUUECKUE XUMMUYECKHE CBOKMCTBA
BEILIECTB PA3JUYHBIX KJIACCOB, MOATBEPKAAs ONMUCAHHUE MPUMEPAMHU MOJIEKYJIAPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C ONIOPON HA CXEMBI;

COCTaBJISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKOM OUCCOLUMALMM KHCIIOT, IIEJI0YEer U
COJICH; TOJIHBIE M COKpALIEHHBIE YpPABHEHUS pPEakUUMid MOHHOIO OOMEHA; YpaBHEHHS
peaKkuui, MOATBEPKAAIOIIMNX CYIIECTBOBAHUE TEHETUYECKOUN CBSI3M MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

packphIBaTh CYILIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKMX IPEBpALICHUN IOCI€ IPEIBapUTEIBHOTO
00CYXICHHSI C TIe1aroroMm;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl BELIECTB;
MacCCOBYIO JOJI0 XMMHYECKOTO 3JieMeHTa Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOW PEAKLMH C
OIIOPOW Ha aJITOPUTM;

CJIeIOBaTh TNpPaBWJIAM IOJIb30BAaHUS XHMHMUYECKOW NOCYJOM W J1abopaTOpHBIM
0o00OpyI0OBaHMEM, a TaKKe MpaBWjaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
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MHCTPYKLHUSMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB 0 TOIYYEHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

NPOBOJUTh PEAKIMU, IOATBEPKIAIONINE KAUYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB. PACIO3HABATh ONBITHBIM IyTEM XJIOPHI- OpOMHI-, WOIUA-, KapOoHAT-,
docdar-, cumukar-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS ¥ MOHBI N3y4EHHBIX
METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTAHHUYECKUX BEIICCTB;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEIBHON JCATEIBHOCTH — aHAU3 W
CHHTE3, CpPaBHEHHE, 0000IIIeHIE, CUCTEMATHU3AIUIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€H — /17151 U3yUECHUS CBOICTB BEILIECTB M XUMUUECKUX PEAKIINN; €CTECTBEHHO-HAYYHbIE
METO/IbI I03HAHNUS — HAOII0JIeHNE, I3MEPEHUE, MOAETHPOBAaHUE, SKCIIEPUMEHT (peasIbHbIi
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOCHUE KaXKJI0M TeMbI Y4EOHOTO MpeaAMeTa « XUMUS
aJIalITUPOBAHHOM OCHOBHOW 00pa30BaTeIbHOM MPOTrPaMMBbI OCHOBHOTO 0O0IIEro oOpa3oBaHHMS OOyHYaIOIIUXCA C 3aJIEPIKKOM
IICUXUYECKOTO Pa3BUTHA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pasneioM dexnepanbHoil paboueil mporpammbl y4eOHOTO
npeaMeTa «XUMHsD) OCHOBHOW 00pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO 0611ero oopasoBanus. [Ipu aTom Opranuzaius Bipase
caMa BHOCUTb U3MEHEHUS B COAEpKAHME WM paclpeleleHre y4eOHOro marepuaia 1o rogaM oOydeHMsl, B IIOCIIENOBATENBHOCTD
M3Y4YEHUs] TEM M KOJUYECTBO YAaCOB HA OCBOCHHUE KaXKJIOM TEMBI, ONpPENEJICHUE OpPraHU3alMOHHBIX (popM OOyyeHHs U T.II
OOOCHOBaHHOCTh JAHHBIX U3MEHEHUM OIpeAenseTcss BhIOpaHHbIM 00pa3zoBaTenbHON opraHu3auueid Y MK, uHAMBUAYaTbHBIMU
NCUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpPETHBIX oOydaromuxca ¢ 3[IP, cremneHpl0 OCBOCHHOCTM HMH YYEOHBIX TEM,
PEKOMEHAALUAMH 10 0TOOPY U aJanTaluy yueOHOro Marepuaa o XuMHUH, IpeicTaBIeHHbIMU B [10CHUTENBHOM 3aIICKe.

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
Tembl, OCHOBHOEe cogeprKaHue OCHOBHbIe BUAbI A,eATENbHOCTU
pacKpbiBaloLwWwme faHHbIA pasaen obyuarowmxca

nporpammeli,
1 KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Paznen 1.IlepBoHavyanbHble XuMuueckue nousitus(20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT xuMuu.* Posib XMMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUU.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa ¥ cMecH. Coco6bl
pasgesneHus cMeceil. Pu3nvyecKkre U XMMHUYeCKHe sIBJIEHHUS.
[Ipu3Haku M ycln0BHA NPOTEKaHUsI XMMUYECKUX peaKIui.
3HAKOMCTBO C IPaBWJIaMH 6€30MaCHOCTH U TPUEMaMHU PaboThI B
XUMHUYeCKOH 1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PazsinyHble BUABI XUMUYECKOH TOCYAbI.

3. 06pasubl BellecTB.

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

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelECTB.

PaspneneHue cMecH C IOMOIIbIO MarHuTa.

IIpakmuueckue pabombl:

Ne 1. JlabopaTopHOe 060py/l0BaHHE U MPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XMMHUYECKOH 1abopaTOPHH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/I U3yYaeMbIX IIOHATHH C IOMOLIbIO Ie/1arora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U KU3HHU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

Passin4yaTh YyuCTbIE BellleCcTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnnyaTh pusnyeckre U XMMUYECKHe IBJIEHHUS C ONIOPOH Ha onpejesieHus.

OnpefiessiTh NPU3HAKY XUMUYECKUX PEAKIMH U YCI0BUA UX IPOTEKaHUs.

Crne0BaTh NpaBUJIaM M10J1b30BAaHUSA XUMUYECKOH NOCY0H U JJaBOPaTOPHBIM
060py/l0BaHUEM, A TAK)Ke NIPAaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBAMHU
B COOTBETCTBUH C MHCTPYKIMSAMH 110 BBIIOJHEHHUIO MPAKTUYECKUX PAabOT Mo/,
KOHTpOJIEM IleJjarora.

[l1aHMpOBaTh ¥ NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3y4YEHHIO U
onucaHuI0 GU3UYECKUX CBOMCTB BelleCTB, CIOCO60B pas/ie/ieHUs cMecel
BeLeCTB 10/} PyKOBOZACTBOM Iefiarora ¢ 06CyxJieHueM IJIaHa paboThl.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYECKOI0 COJleprKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel MHTepHeTa noj,
PYKOBO/ZCTBOM Ilefiarora.

BbicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaLHI0 U3 y4eOHUKA U CIPAaBOYHBIX MaTepHaIoB, IPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUHHBIHN annapat Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI U MoJIeKYJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKHU (CUMBOJIbI)
XUMHYeCKHUX 3/1eMeHTOB. [IpoCcThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKYIIpHOE YYeHHe.

Xrumuueckas ¢popmyia. BasleHTHOCTb aTOMOB XMMHUY€ECKHX
3/1eMeHTOB. *3aK0H OCTOSIHCTBA COCTaBa BellecTB.*
OTHOcuTe/IbHAsA aTOMHast Macca. OTHOCHTe/IbHAsI MOJIeKyIipHas
Macca. MaccoBas fj0J11 XMMU4Y€CKOT0 3JIeMeHTa B COeJUHEHUH.
dusnyeckre U XMMHUYeCKHe ABJIeHH. XMMUYecKas peaKIiusl.
[Ipu3Haku M yca0BHSA NPOTEKaHUsI XUMUYECKUX peaKIui.
XUMH4YecKue ypaBHeHHS.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHNS, PA3/IOXKeHUs,
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

*M. B. JIoOMOHOCOB — y4EHBIH-3HIIUKJIONENUCT.*

AemoHcTpauumn

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMuueckue siBJieHUs (fopeHUe CBeuH, pa3JioKeHUe caxapa,
B3aMMO/JIEMCTBHE CEPHOU KHCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeicTBue xkesesa ¢
cepoii, B3anMo/ieicTBHe XKeJie3a ¢ pacTBopoM costu megu(1D)).
ONBIT, WIJIOCTPUPYIOLIUH 3aKOH COXPAHEHHUS MaCChI.

Nab6opatopHble U NpakTMueckne pabotbl

JlabopaTOpHbIe ONbITbI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKA, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SIBJEHUH (TIPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKaHUA XMMUNYECKUX
peakumi

Bbluucnenus

— OTHOCHUTEJIbHON MOJIEKYJIIPHOM MaccChl BeLleCTB;

— MaccoBou A0JIK XUMHWY€CKOrI'o 3JIEMEeHTa I10 ¢0pMyJ'Ie
COeIMHEHHUA.

[IpUMeHsSITh eCTECTBEHHO-HAy4YHble METO/[bl IO3HAHUS (B TOM YHCIIE
HabJII0/ieHUE, MO/IeJIMPOBaHUE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuu
MBICJIUTEJIBHOH e TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALUs) A1 U3yYeHHUs
BeLeCTB U XMMUYeCKUX PeaKLMH ¢ OOpoil Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHUSA
IPH ONMHMCAaHUY CBOKWCTB BEIECTB U UX IIPeBPaLleHHH ¢ 0NopoH Ha IJIaH U
KJII04YeBbIe CJIOBA.

PaszsimyaTh dusnyeckre U XMMUYECKHE ABJIE€HUSA, 06bACHATD UX CYL[HOCTb C TOUKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOH Ha ONpeJie/IeHUs U CXEMBIL.

OnpefiesITh NPU3HAKU XUMUYECKUX PEeaKIUH, YCI0BUSA UX IPOTEKAHUS.

O6BbACHATD CYLIHOCTb QU3NYECKUX U XUMHUECKUX IBJIEHUH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJIAPHOr'0 YYeHHUs C UCII0/Ib30BAaHUEM BU3Ya/IbHOH ONOPBI.

KnaccuduuypoBaTh XMMHYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBisATb GOPMYyJIbl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJessTh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/JIFOPUTM y4eOHbIX
JEeUCTBUH.

PaccTaBaATh K03¢$dUIMEHThI B ypaBHEHHUAX XUMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM YYeOHBIX JeHCTBUH.

CrnesoBaTh NMpaBU/IaM N0J1b30BaHUsI XUMHUECKOH NOCYZ,0H U 1ab0paTOPHbIM
060py/I0BaHKEM, A TAKXKe NPAaBUJIAaM 00pallleHUs C BellleCTBaMU B COOTBETCTBUH
C MHCTPYKIUSMU 10 BBIIIOJHEHHUIO JJAOOPAaTOPHBIX XUMUUECKHX OIBITOB MOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHY BBIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HUCCJIeIOBATE/IbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIMTEPATYPy XUMUYECKOT0 COJIep>KaHusl, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iefiarora.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHdopMalrIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
WCI0JIb30BaTh U3Y4YEeHHbIH TOHATUHHBIN alnapaT Kypca XMMUH

Paszeu 2. BaxxHeline npeAcTaBuTe/Id Heopranuyeckux Bemgects (30 4)

28



Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.

Kucioposy — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*
HaxoxzeHue Kucl10poza B pupoie, GusnyecKre U XMMUYeCcKHe
CBOMCTBA (peakl My OKUC/IEHUS, FopeHue). Y CJI0BUS
BO3HHKHOBEHMS U NpeKpalleHus ropeHus. [lonaTue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npombllieHHOcTH.* [IpuMeHenue kucaopoga. Kpyrosopor
KHMCJI0pOJia B IPUPO/JE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKkIuy, HOHSITHE O
TEPMOXMMHUYECKOM ypPaBHEHUH, IK30*- U IHAOTEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco0bl ero nNpeJoTBpalleHus. YcuaeHue IapHUKOBOI0
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

AemoHcTpauumn

B3aumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpefesieHre COJlep>KaHUSA KUCIOPO/a B BO3AYXeE.
ONBITHI, IEMOHCTPUPYIOLINE YCI0BUSI BOSHUKHOBEHUS U
npeKpalieH!s TOpeHusl.

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOPHBIN OIBIT:

Os3HakoMJieHHe ¢ 06pasLaMu OKCHAO0B.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ M3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUM CBONCTB BellleCTB U UX NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATB)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNnuchb
COCTaB BO3/lyxa, pU3NYECKUe U XU-MUUYECKUE CBOMCTBA KHUCJI0PO/ia, CIOCOOBI
ero NoJiydyeHus, IprMeHeHHe U 3Ha4eHue B IPUPO/ie U XKU3HU YeJIoBeKa.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/1eHUs C TPeiBapUTeIbHbIM
obcyxieHueM napaMeTpOB CPaBHEHHUS.

Co6upaTh NpuGOPHI AJIs MOJyUYeHUsI KUCJI0po/ia (BbITeCHEHHEM BOJIbl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM NYTEM KUCJIOPOJ, IO/ KOHTPOJIEM lefarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /JIS1 COCTaBJIeHUsI GOPMY.JI Bell|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKHUX PeaKLHi € yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrieoBaTh NpaBu/aM 6e30MacHOM paboThl B 1a60paTOPUM NPH UCIIOJIb30BAaHUU
XMMHYECKOH NoCy/1bl M 060PYyI0BaHHUS 110/, KOHTPOJIEM I1eJjarora, a Takxe
HpaBUJIaM 00pallleHus C TOPIOYMMHU BEIeCTBAMH B GBITY.

[ln1aHMpOBATE U OCYLIECTB/IATh Ha NPaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
HNPOBOAUTD HAGJIIOJ€HHUS, Ae/1aTh BBIBO/BI 110 Pe3yJibTaTaM 3KCIepUMEHTA MO/
PYKOBOACTBOM Iejarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymIe.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3a/laHUH U B ITpolLiecce
HCCJIe/I0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJIPHYIO JJUTepaTypy
XMMHUYEeCKOT0 COZiep>KaHMs, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa nofj,
PYKOBOJACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHbOpMaIHIO U3 yYeOHHKA U CIPAaBOYHBIX MaTepHaJIOB C ONIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocToe BellecTBo. Haxox/ieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *CrocoObl NoyYeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

[emoHcTpauum

[losryyeHue, cobMpaHue U pacio3HaBaHUE BOAOPOJA.
['opeHnue Bogopoaa.

BsaumogelicTBue Bogopoaa ¢ okcuaom meau(ll).

NabopatopHble 1 npakTMueckne paborbl
JlabopaTOpPHBIH OMNBIT:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHU.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yuyeHHe ero CBOMCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHUH aTOMHOM
MacChbl XUMHAYECKUX 3JIEMEHTOB

KosinuecTBo BewjecTBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosispHbIf 06'bEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHHUSIM.

JleMoHCcTpanusa
06pa3sibl BELIECTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'bEMa, KOJIMYECTBA BellleCTBa ra3a 110 ero U3BeCTHOMY
KOJIMYECTBY BeLleCTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMM Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH Ia30B

30

PaCKpblBaTb CMBICJI U3yYaeMbIX MOHATHUH U MNPHUMEHATDb 3TU NIOHATHUA NIPHU
OIMCAaHUU CBOMCTB BeILleCTB U UX MpeBpalleHU.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUYECKHE U XUMUYECKHe CBOICTBa BOAOPOJa,
Croco6bl ero MoJjiyyeHus1, IpUMeHeHHe C ONOPOH Ha IJIaH, KPaTKYIo 3aIUCh,
cxemy.

Co6upaTb NpU6Op /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
OTIOpBI

Hcnonb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJIeHHsT GOPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKLMi € y9acTHeM BOJ0poJa C
OTIOpO Ha aITOPUTM.

CnefoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCNIO/Ib30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060pyJOBaHUA MO/, KOHTPOJIEM Te/iarora., a Takxe
npaBuJ/aM 06palleHHs C FOPIOYMMHU BelLeCTBaMH B ObITY

[lnaHupoBaTh M OCYLIECTBJIATh Ha NPAKTHKE XUMHUUECKHe SKCTIepUMEHTBI,
NPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTa M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kIeHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIHh1Ie.

YdacTBOBaTh B COBMECTHOM paboTe B rpymIe.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NMPOBOAUTH HaﬁJI}O/I[eHI/IH, AeJIaTb BbIBOABI 10 pe3yJibTaTaM 3KCIIEPpUMEHTA.

YdacTBOBaTh B COBMECTHOM paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKe
HU3y4Y€HHbI€ 3aKOHbI U TEOPUHU IJId pellIeHUud paC‘{éTHle 3a4a4 C IOMOILIbIO
nejarora.

BbIYMCAATL MOJISIPHYIO MacCy BelllecTB; KOJIMYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCTBa C OTIOpoi Ha o6pasel;, Ha GOpPMYJIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMUYECKUX peaKIui C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJINYeCTBa, 06'bEMa, MacChl BeL[ECTBA
110 U3BECTHOMY KOJIMYeCTBY, 06'bEMY, Macce peareHTOB WJIM IPOJYKTOB
peakIuu.

BoicTpanBaTh pa3sBépHyThle IUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dbopmario U3 y4eOHUKA U CIPAaBOYHbBIX MAaTEPUAJ/IOB, IPAMOTHO UCIIOJb30BaTh
M3y4eHHbIN MOHATUMHBIN annapaT Kypca XMMHH C TIOMOILbIO NeJjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHAJ/IN3 U CUHTE3 — MeTO/bl U3yYeHUs cOCTaBa BOAbL*
XuMHYecKue CBOMCTBA BOJbI

(pa3/ioxKeHMe, peaKkL My ¢ HaTpUeM, OKCH/I0OM KaJbLiHsl, OKCHJIOM
cepnl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHAUKATOpPAX.

*Boja kak pacTBopuTesb.* PacTBopbl *PacTBopuMoCTb
BeleCTB B Boje.*

*HacplleHHbIe U HeHaChILleHHbIe pacTBOPLL * MaccoBas 1015
BellleCTBa B PacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B MpUpoe.* 3arpsisHeHHe MPUPOJHbIX BoJ. OXpaHa

Y 0YUCTKA NIPUPOJHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTassiamMu (Na, Ca) (BO3MOXKHO HUCIIOJIb30BaHUE
BU/IeOMAaTepPUAIOB).

PacTBopeHUe BelleCTB € pa3/IM4YHON PACTBOPUMOCTDIO.
WUccnenoBaHye pacTBOPOB KUCJIOT U 11eJI04el C HOMOIIbIO
WH/JMKaTOPOB.

Na6opatopHbie U npakTU4eckne paborTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJIeHHEe PACTBOPOB C OlIpe/ie/ IEHHON MacCcoBOH
JloJiell pacTBOPEHHOI O BEIECTBA.

BbluncneHus
— C UCI0JIb30BaHHWEM IOHSTUS «MacCcOBasi 10Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/I U3yYAEMBIX IOHSATHI U NPUMEHSITb 3TH NOHATUS NPU
ONMCAHUU CBOMCTB BELIECTB U UX IPeBPallieHUH C HOMOLIbIO IeAarora.

XapakTepusoBaTb ¢U3HYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOpUTeJISl B IPUPOAHBIX TPOLECCAX C ONMOPOH Ha IIJIaH U CXeMY.

CocTaBJIAATb YpaBHEHUSA XUMUYECKUX PeaKIUH € y4acTHeM BOAbI C ONIOPOM Ha
cxXeMmy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
HNPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHs N0cJIe IpeJBAPUTETbHOr0 CTPYKTYPHPOBAHUSA MaTepHaJa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIepPUMEeHTa N0/, KOHTPOJIeM Ie/iarora, ¢
HCIOJIb30BaHUEM KJIHUILIE.

CrnenoBaThb npaBuUiaM 6€30IacHOM paboThl B IJaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IeAarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEM MOHATHSA «MaccoBasi [10J1d BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HCC/el0BaTeNbCKOH JlesTeIbHOCTH HAyYHO-MOMYJISIPHYIO INTEepaTypy
XMUMHYECKOTO COZlep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTepHeTa
M0/l PyKOBO/CTBOM I1eJlarora.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 Y4eOHUKA U CIPAaBOYHBIX MaTepHaIoB, IPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIHN annapaT Kypca XUMHUH T0cj1e
pe/iBapUTEbHOT0 CTPYKTYPUPOBAaHUS MaTepHaa



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amMmdoTepHbIe, Hecosieobpasyolie Ha IpUMepe OKcrua
yriepoga Il u okenpaa asora Il, HomeHkatypa. [lonyyenue*
OKCH/IOB (B3aMmoZencTame c BOAO0M, KUCIOTamu, LLeodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpHMble OCHOBaHHs1), HOMeHK/IaTypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3uyecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IIPUMepe COJITHON U CEpHOU KUCJIOT),
*croco6bl moy4eHus.* Psii akTHBHOCTH MeTaJLJIOB.

Cosu (cpeiHUE): HOMEHKJIATYPA, *CIIOCO6DI MOJyYeHUs ™,
B3aUMO/IeHCTBUE coJiel ¢ MeTa/lIaMH, KUC/I0TaMH, Liies1o4aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJaCCaMU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMOTepPHBIX
IUAPOKCHU/AAX Ha IpUMepe [IUHKA U aJIIOMUHUSA. XUMHAYeCKHe
CBOMCTBA - B3aUMO/IeHCTBHE C KUCJIOTAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JemoHcTpauum

O6pasibl HeOpraHMYeCKUX BEeIleCTB PAa3IMYHbIX KJIaCCOB.
B3anMozelcTBIE pacTBOpa CEPHOM KHCJIOTHI C OKCHJIOM
megu(ID).

Peakuus HeHTpasu3anuy.

BeITecHeHUe 0/IHOTO MeTaJlJIa [PYTUM U3 pacTBOPA COJIH.

Na6opaTtopHbie U NpakTMYecKue paboTbl

JlaGopaTopHbI€ OMbBITHI:

B3auMogelicTBHE KUCJIOT C MeTa/lJIaMU.

[lonyyeHue HepacTBOPUMbIX OCHOBAHUH.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAaHUM C KUCJIOTAMMU.
Paznoxenue rugpokcuaa menu(1l) npu HarpeBaHUM.
[IpakTuyeckas pabora:

Ne 7. PemieHue akcnepUMeHTa/bHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCChbl HEOPraHUYEeCKUX COeJUHEeHUI».

BbluncneHus
— I10 YpPaBHEHUSAM XUMUYECKUX peaKkLUui

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCAMHEHHH 110 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIaCCOB HEOPTaHUYECKHX COeANHEHUN Ha
OCHOBE OTIPE/IENICHUSI.

CocrtaBnenne GopMyI1 OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH U Ha3bIBAHHE
UX TI0 MEX[yHapoHOH U TPUBHAILHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIECTB IO COCTAaBY U c80licmeam ¢ OIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbI «[ eHeTndeckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAUHEHUID 10J] pyKOBOJCTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XMMHUYECKHX CBOIMCTB
U3YYEHHBIX KJIAaCCOB, TPYII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMsl «['eHeTHYIecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COCIMHEHHUIT» 10J] PyKOBOJICTBOM Iearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH peaKkui, WILTIOCTPUPYIOIINX XHMHYECKHIE
CBOICTBA U3Y4EHHBIX KJIACCOB U CNOCOObI NOIYYeHl sl BEMECTB N3YYEHHBIX KIIAaCCOB,
TPYII, a TAKXKE TOTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXITY HIMH, C
OTIOpOii Ha BEpOaJbHYIO CXEMY B KaU€CTBE 3PUTEIBLHOM OTOPHL.

CocTaBieHne MONEKYIAPHBIX YPABHEHHH PEAKIHH 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxIeHreM BBEIOOpa pearnpyromnX BEIIECTB.

Berancnenue o ypaBHEHUSIM XUMHYECKHX PEaKIUil KOJIM4IecTBa, 00bEMa, MacChl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IIPOIAYKTOB PEaKkIUH 110
AITOPUTMY .

[TnaHupoBaHue U OCYLIECTBICHHIE Ha IPAKTHKE XMMUUECKOTO 3KCIIEPUMEHTa U
HaOJIIO/ICHNS T10]] PYKOBOACTBOM yUHTEIIS.

DopmynupoBaHKE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHEIX CIIOB.

DopMynupoBaHKE ¢ TOMOIIBIO MEJarora U BBITOIHEHNE MTPaBHII Oe301IacHON paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUHI XUMHIECKOH MOCYABI M 000PyJOBAHUS.
Hcnonb30oBaHue NPy BHINOJIHEHNH y4eOHBIX 3a1aHUi U B IIpoIecce
HCCIIeI0BAaTENbCKOM e TeIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEpaTypbl XHMHYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocylecTBIeHUE BBIOOpa
MOJ PyKOBOJCTBOM TI€Aarora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 YIeOHHKA U CIIPaBOYHBIX MAaTEpPHAIOB, TPAMOTHOE HCIOIb30BaHHE
M3Y9IEHHOTO ITOHATHIHOTO aImapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspen 3. [lepuoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 )
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

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

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJ/Ibl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J1eMeHTBI, KOTOPble 06Pa3yIoT

aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCKHX 371eMeHTOB /l. U. MeHzeneeBa. [lepuobl, rpynimsl,
noArpynnel. PU3ndecKUui CMBICJ OPSAJAKOBOr0 HOMepa
3JleMeHTa, HOMepOB Nepro/ia U TPyMIIbL.

CtpoeHue aTomoB. CocTaB aTOMHBIX Aiep. *M3oTonbL*
JneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XxXMMHYeCcKHX 371eMeHTOoB [leproguyecKkoi cucTeMbl

J. U. MeHesieeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CUCTEMBI XUMHW4YECKHUX 3JIEMEHTOB OJI paBBI/ITI/IH Hay}m n
npakTuki. [l. 1. MeHiesieeB — y4éHBIH, Iearor U rpaXkJaHuH.*

JemoHcTpauum

KopoTkomnepuoaHas v JJIMHHONEpUOUAHAsA GOPMBbI
[leproanyeckoi cUCTEMBI XUMHUYECKHX 3JIEMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAaJJIOB.

Na6opaTtopHbie U NpaKkTUYecKue paboTbl

JlaGopaTOPHBIH OIIBIT:

BsaumogeiicTBYe rUAPOKCUA [IMHKA C PACTBOPAMHU KUCJIOT U
nies049en
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 0] PyKOBOACTBOM leJarora.

[ToHuMaTh cyliecTBOBaHHE NePUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIuyCOB aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) U UX
COeIMHeHUH OT MOJIOKEeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCI0JIb30BAHHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBA3b MeX/y MOJI0XKEeHHEM 3JIeMeHTa B IepUOIUYeCKON CHUCTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsj A4pa, 001ee YUC/I0 3JIEKTPOHOB U
pacrnpe/iesieHHe X 110 3JIeKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHosupoBaThk XapaKTep U3MeHEeHHs CBOKWCTB 3/IEMEHTOB U UX COeJUHEHHUH I10
rpynnam u nepuogam [leprouyeckoi CHCTEMBI € TOMOLIBIO NTejarora.
XapaKTepH30BaTb XMMUYECKHE 3JIeMEeHThI IepPBbIX TPEX NepHUOA0B, KajIus,
KaJIbLUs 110 UX NoJ10KeHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCIOJIb30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IeAarora.

BbicTpanBaTh pa3BépHyTble NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaLHIO U3 yYe6HMKa U CTIPAaBOYHbBIX MAaTEPUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUNHBIHN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPUPOBAaHUS MaTepHaJia C UCII0Jb30BaHHUEM KJIHLIE.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYecKuX ajieMeHTOB /JI. Y. MeH/jesieeBa, TabJIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJie, 3JIeKTPOXUMUYECKHUN PsiJ| HANPSHKeHUH
MeTaJljIoB).

HWcnosib30BaTh NpHY BBIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIe10BaTEIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpPaTypy
XMUMHYECKOT0 COJIepXKaHMs, ClIpaBOYHbIe MaTepHaslbl, pecypchl UHTEpHeTa Moz
PYKOBO/ICTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIIACC

*JJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMHUYECKUX 371EMEHTOB.
XuMuyeckas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peaknyu (OBP). [Iponeccst
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTEJ/IbHBIE PEAKLIMU: TOPEHME,
peakL My pas3JioKeHus, COeJUHEHUS

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

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHSTHI 10/ PYKOBOACTBOM ejarora.

OnpenesisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAaHUEM CXEM.

Omnpezie/isiTh CTENeHb OKUCIEHUs] XHMHYECKOro 3/IeMeHTa 110 GopMyJie ero
COoeJIMHEHUs C UCII0JIb30BaHHEM aJITOPHUTMA.

OnpezensiTh 3JIeMEHT (BeLeCTBO) — OKUCJIHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBUTEJIb.

O6'BSCHATD CYLHOCTb NPOLECCOB OKHUCJIEHUS U BOCCTAaHOBJIEHHSI.

CocTaBJATb 3JIEKTPOHHBIH GalaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHHE OKUCJIUTENIbHO-BOCCTAHOBUTE/BHOM peaKLUu M0
aJropuTMy pa3topa OKUCJIUTENbHO-BOCCTAHOBUTENBHOM peaKLuu.

Hcnosib30BaTh PY BINOJIHEHUH YYeGHbIX 3aJaHUN TEKCThI yueGHIKa HocIe

CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClIpaBOYHbIe MaTepHasbl (IIePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHeieeBa, Tab 1M1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HANIPSHKeHUH
METaJlJIOB).

Tembl,
pacKpbiBaloLme AaHHbIN pasaen
nporpammeil,

U KONUYECTBO 4acoB, 0OTBOAUMOE
Ha X U3y4yeHune

OcHoOBHOe coaep)KaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Paspe 1. BemecTBo ¥ XuMuyeckue peaknuu (17 1)
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TloBTOpEHUE U YIIyGIeHne
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [lepuoauveckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbIIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellecTB
(MexayHa-poJHas ¥ TPUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K PasJIMYHBIM KJIaCCaM HEOPTraHUYeCKHUX
COeIMHeHUH, X reHeTH4ecKasl CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BUbl XMMUYeCKOU CBA3H U THIIBI
KPUCTA/VINYECKUX PEIIETOK. *3aBUCHMOCTb CBOWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanum

1. Mogenu KpUCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ JJINHHONEpPUOAHAsA GOPMBI
[leproanyeckol cCUCTEMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XUMUUECKHE 3JIEMEHTbhI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbIIsl [0 UX MoJIoXKeHUIo B [lepuoguyeckoii cucrteme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KrnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBA U3yYeHHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHUX peaKL Ui ¢ 0Nopoi Ha cxeMy.

OnpeziendaTb BUJ XMMUUECKOHN CBAA3U Y TUIl KPUCTALINUECKON peléTKU
BellleCcTBa C ONOPOM Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTU OT UX CTPOEHHUS [10CTIe
npeJBapUTeJIbHOr0 pa3bopa.

BricTparBaTb pa3BEépHYTble NUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
“HOpMaLHUIO U3 Y4eOHUKA U CHPAaBOYHbIX MAaTEpHUaJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IEe/I0BATE/bCKOMN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiep>KaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10/l PYKOBOZ,CTBOM IeJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuii
(44)

Knaccudurkanysa XMMUYeCKUX peakiui o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ cocTaBy y4acCTBYIOLIUX B peaKI[MH BellecTB, *1o
Ten10BoMy 3¢ eKTy, 10 U3MEHEHUIO CTENeHEN OKUCIEHUS
XUMHYECKHUX 3JIeMEHTOB, 10 06pPaTUMOCTH, 10 YIaCTHIO
KaTajsu3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaK[U1, TePMOXUMHUYEeCKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOoU peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMbIX XUMUYECKUX peaklusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJIoKeHHe XUMUYeCKOro paBHOBecHs.*
OKHCJINTENbHO-BOCCTAaHOBUTEIbHBIE PeaKIUHU (371eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAHOBUTEJIBHON PEaKIUH).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEeaKIUH OT Pa3/TUYHBIX
dakTopoB.

2. BossielicTBUE KaTaJIM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelieHHe paBHOBECHUS] XUMUYECKON peaKIHH.

BeruuciieHust
— KOJIMYEeCTBA BELECTBA, 06'bEMA U MacCChl peareHTOB WU
NPOJIYKTOB 110 YPaBHEHUAM XUMHUYECKUX PeaKLun

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BELECTB U UX NpeBpalleHHH.

KnaccuduunpoBaTh XuMU4eckue peakLU1 110 Pa3JMYHbIM IpU3HAKaM.

YcTaHaBAMBaTb 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peaKLUH OT Pa3INYHbIX
$aKTOpOB MO/ PYKOBOACTBOM yYUTES.

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKAHUS XUMHUIECKHX PeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPpeiBApUTENbHON paboThl.

OnpefensiTh OKUCAUTENb U BocCTaHOBUTeb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIHN 6a/laHC peaKIuu.

[Ipou3BOUTE BBIUUCAEHHUS [10 XMMUYECKUM YPABHEHHUSAM M0 aITOPUTMY.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOi Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
npe/BapUTebHOTO0 CTPYKTYPUPOBAaHUs MaTepHaa.

HWcnosnb3oBaTh NpH BbINOJHEHUH yueOHBIX 33JJaHUH U B Tpoliecce

HCCJIe/I0BATEIbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO CO/IepiKaHusl, CIPAaBOYHbIe MaTepHasbl, pecypchl MHTEpHETa
H0CJIe KOHCYJIbTALMHU C T€JarOroM.
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TeMma 2. JsieKTpoIuTHYECKas
Aucconmanusa. XuMu4yeckue
peakMu B pacTBopax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
HE3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. *MeXaHU3M AUCCOLHALUU
BeleCTB C Pa3/JINYHbIMU BUJJAMH XUMUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHbIe U c1abble 3JIEKTPOJIUTHI.

Peakujuy MOHHOT0 06MEHa, YCJI0BUSA UX NpoTeKaHus. MYoHHbIe
ypPaBHEHHS peaKIHi.

XrMHyecKHe CBOMCTBA KMC/IOT, OCHOBAaHUH U COJIeN B CBeTe
npeJCcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpesa
pacTtBopa. [IoHATHe 0 ruposH3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU/[-, GPOMU/], HO3UJ-, CyIbdaT-, Kap6oHAT-,
cunukaT-pocdaT- aHMOHBL, I'MIPOKCH/-MOHBI KaTHOHbI aMMOHMS,
MarHus, KaJblMs, aJIIOMUHUS, XKeJsle3a 2+, 3+, [IMHKA,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPHUYECKOM II0JIE.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
HMOHHOT0 06MeHa.

OnbITHI IO OTMIPE/EEHUI0 CPeibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6oHaTa HaTPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThl

JlabopaTOpHBIN OIBIT:

Ne8Peakuuu HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIMTOB:
cysnbdara meau(Il)

W 11EJI04H, Kap6oHaTa HATPHUS U COJISTHOM KUC/IOTBI, peaKLiUsl

HeﬁTpaJ’lH3auHH MeXxAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTHYeckas paboTa:
Ne 1. PemreHue akcnepyuMeHTa/bHbBIX 33/ja4 110 TEME.

BeruuciieHus1
— I10 YpPaBHEHUSAM XUMHUYECKUX peaKL Ui

PacKkpbIBaTh CMbIC/I U3y4YaEMBIX MIOHSTHH, @ TAK)XKE CMBIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C OMTOPOM Ha CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IIOMOLIbIO TTejiarora.

CocTaBJIAATb YPaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U COJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHUX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, e/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnepoBaThb npaBuiaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIO0/Ib30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHHUSA 10, KOHTPOJIEM
nezarora.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHH T0cjIe
Npe/BapUTEIBHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTebCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTallMH C IeZjaroromM.

Paspen 2. HemeTa/l/Ibl M MX coeJUHEHMA (24 )
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Tema 3. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajoreHoB. XMMHYeCKHE CBOMCTBA Ha IpUMepe xJI0pa
(B3auMogeicTBHeE ¢ MeTa/VIaMH, HeMeTa/lIaMU (BOZOPOJIOM U
KHucsaopogoMm),*menodamu*). XinopoBogopos. CosstHast KUCJIOTa,
XMUMHUYeCcKHe CBOMCTBa, *nosyyeHue*, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJIoreHu/i-uoHbL. */leficTBHe XJI0pa U XJIOPOBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/€HHUE B
npupose.

JleMOHCTpanumu
BH,E[GOMaTepI/IaJlbI: raJIoreHbl U UX COeJUHEHHUA.
06pas1bl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlaGopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BbruyuciieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

OO6BSCHATD 061L1I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeJIJMHEHUH B Ipe/ieJiaX MaJIbIX IEPHUO/I0B U JIaBHbIX O/IPYII
[leproguyeckoil cucTeMbl XMMUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCI0JIb30BaHHEM CXEMbI.

XapakTepu3oBaTh ¢pU3NYECKHEe U XUMUYECKHEe CBOMCTBA IPOCTHIX BELeCTB
rajioreHoB (Ha MpHUMepe XJIopa) U CJOXKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJTyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MOoC/Ie CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHbBI B paCTBOPE C UCIOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI .

[I1aHMPOBATh U OCYLIECTBJATH HA MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHUs, IeIaTh BBIBOAbI 110 PE3y/IbTaTaM 3KCIEPUMeHTa
MoCJIe Ipe/iBapUTebHON PaboThIL.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKUX
3sieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

0611as xapakTepuCcTUKa 31eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNEeHU
okucenus. CTpoeHHe U GU3NYECKHe CBOMCTBA NPOCTHIX

BelleCTB — KHUCJIOPO/ia U CEPHL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3auMoielicTBYE C HEMeTalJIaMU - BOJJOPO/IOM U
KHMCJIOPOJIOM, MeTa/lJlaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH kucjsoTaMu. CepoBoiOpoJ, CTpoeHHe, U3nuecKre

O6'bSCHATDL 061111ie 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4€TOM CTPOEHHS UX AaTOMOB C OTIOPOH Ha cxeMy "U3MeHeHuUe paZinycoB B
noArpymnmnax".

XapakTepusoBaTb pU3NYECKHE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelllecTBa Cepbl U €€ coeIMHEeHUH
(cepoBOZOPO/A, OKCHAOB CEPBI, CEPHON KHUCIOTHI, Cy1bYATOB), CIOCOGHI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpUMEeHeHWe U 3Ha4YeHHe B IpHUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCU0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, U3UYecKHe U XUMUYecKHe CBOMcTBa (061ue KakK OnpefiessITh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeJCTaBUTeIs KJacca KUCJOT U *crienuudeckue™®), npuMeHeHrne. | OOGBACHATb CYLHOCTb 3KOJIOTMYeCKUX IPO6JIeM, CBS3aHHBIX C IepepaboTKON
CepHHuCTasA KUC/IOTA. coeJMHEHUH cepbl IT0C/Ie CTPYKTYPUPOBAHUSA MaTepuUaJa.

*XuMHYecKue peaklyy, Jexaliye B OCHOBE IPOMBIIIJIEHHOTI'O [I1aHMpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBHI,
crnoco6a MoJiy4eH!sl CEpHON KUCIOTBL. ANnapaThl U IPoTeKallie B NPOBOJUTD HAOJIIO/IEHHUS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.
HUX Ipolecchl (Ha NpyuMepe MPOU3BO/CTBA CEPHON KUC/IOTHI).* CnenoBaTb npaBusiaM 6e30nacHO paboThl B 1IaGOPATOPUU MPH

CoJtu cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKlys Ha Cy/IbdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY1bl U 060PYL0BAaHHUSA 10/, PYKOBO/CTBOM
HaxoxzeHue ceprl ¥ eé coeiMHEeHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpYXarollel cpeibl CoOeIMHEHUAMH Cepbl [Ipou3BOAUTb BBIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHAM [0 aITOPUTMY.
(KMCIOTHBIE J0XK/H, 3arPSI3HEHHEe BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpY BLINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJibl ([lepuouyecKyro CUCTEMY XMMUYECKUX

anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUYECKUH psJ, HAapsHKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpU BBINOJIHEHUH YIEOHBIX 33IaHUI U B IIpolLiecce

JleMoHCTpanum
Kosineknuu (BuseoMaTepuasbl): cepa U eé coeJUHEHHUS.
O6yrinBaHMe caxapa NoJ JeHcTBHEM KOHIEHTPUPOBAaHHOU CepHOH

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI TeIbHOCTH HAYYHO-NIONYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOI0 COZIEPXKaHus, CIPAaBOYHbIE MaTepUaJibl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: [0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

B3anMogelcTBre pa36aBJeHHON CEPHOM KUCIOTHI C IUHKOM.
BbluuciieHus

110 ypaBHEHUAM XUMUUYECKUX peaKL UK
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Tema 5. O61as
XapaKTepUCTHUKA XUMHY€ECKUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA
(74)

061as xapakTepucTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHMaK, ero ¢pusnyeckue U XMMHUYeCKHe CBOUCTBA, N0JIy4eHHe U
npuMeHeHue. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakus Ha HOHbI aMMOHHUS.
A30THas KUCJI0Ta, eé pu3nyecKrue U XUMUYecKre cBoicTBa (061ue
KaK Ipe/ICTaBUTeJIsd KJacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B KayeCcTBe MUHePaJIbHbIX y106peHHil.*

X1uMHYecKoe 3arpsisHeHNe OKpY»Kalollel cpe/ibl CoOeIMHEHUAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *aymnorponHble Mogudukanuu pocoopa*, pusnueckue u
XUMH4YecKre CBOUCTBa.

Oxcug pocoopa(V) u pochopHas kuciaora, prusuyeckue u
XUMUYECKHe CBOUCTBA, *nosiyyeHue.* *KayecTBeHHast peakuus Ha
docdaT-uoHbL*

*WUcnosib3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y006peHHH.*
3arpsisHeHUe NPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMoHCcTpanuu
Kosnekuuu: pocdop u ux coeuHeHUs.
B3sanmojeiicTBre KOHLLEHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/ibIO0.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl

JlabopaTopHbIE ONbBITHI:

1. BsauMoelcTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMU a30THBIX U GOCPOpHBIX yA0OPEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHus1
110 YPaBHEHUSIM XUMHUYECKUX peaKLui

OOG'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3j1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUHN C yYETOM CTPOEHHS UX AaTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHe CBOWCTBA NPOCTHIX BElEeCTB
azoTa ¥ pocdopa U UX CoeANHEHUH (aMMHaAKa, CoJleld aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX MOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HU YeJIOBEKa C UCI0/Ib30BAHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U GochaT-HOHBI B PACTBOPE C UCII0Ib30BAHUEM
Ta6nnbl "XapaKkTepHble peaKi Ha KATUOHBI U aHHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C HAX0XKeHHUEM
coeaHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpefe.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOI€HHUS, [ie/1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEPUOJUYECKYIO CUCTEMY XMMUYECKUX
anemeHToB /l. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH psiJi HAanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BbINOJHEHUH Y4eGHBIX 33/laHUH U B IpoLiecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
10CJIe KOHCYJIbTALUH C [Te/JaroroM

Tema 6. O61asA xapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynisl.

Yryiepos ¥ KpeMHMH M MX

Yruepoga, aJIoTpoIHble MoJUGUKAL UK IrpaduT, a1Ma3.
B3anMogelcTBYe ¢ MeTa/lIaMH, HEMeTaJlJIaMH,
KOHLIEeHTPHUPOBAaHHBIMH a30THOH U CEPHOH KHCJI0TaMH,
pacnpocTpaHeHHe B IpupoJe, dusnyeckre U XUMUYECKHe

OO6'bSICHATDH 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYINIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBONCTBA IPOCTHIX BEI[ECTB
yTJiepo/ia U KpEMHHS U UX COeINHeHUH (OKCHU/IOB YIJIepoAa, YyroJIbHON
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coeJMHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux Gusnieckre U XMMUYECKHUE CBOMCTBA, UX CHUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYEeHUE B IPUPOie
JleCTBYeE Ha KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUZOM yriaepoaa(IV); OnpefiessiTb KAPOOHAT- U CUJIMKAT-
runoTesa rj06aJpHOr0 NOTEINJIEHUA KJIMMaTa; TapHUKOBBINA HOHBI B pacTBOpe.
addexT.* OGBSICHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAXOXKeHHeM
YrosibHas KMCJIOTa U €€ coJd, UX GU3NYeCKHe U XUMHUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOWCTBA, N0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WinrocTpupoBaTh B3aUMOCBS3b HEOPraHUYECKUX COeJUHEHUH yriiepoa 1
KapOOHAaT-HUOHBL OpraHUYeCKHX BeleCTB M0/, PYKOBOJCTBOM yYHTeJIA.
*[lepBoHa4aJIbHbIE IOHATHA 06 OpraHMYECKHX BellleCcTBaX KakK o [I1aHUPOBATH U OCYILECTB/IATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeJJMHEHUSX yTJIepojia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHATHE 0 GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XHUPaX, OeJKax, nocJie npesiBapuTebHOM paGoThL.
yrJjieBoziax. MaTepua/ibHO€e eIMHCTBO OpPraHUY€eCKUX U CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.
*KpeMHuH, ero pusnyeckre U XMMUYECKHe CBOHCTBA (Ha puMepe Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTa/lJIaMU U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJbl ([lepuoUyecKyro CUCTEMY XMMUYECKUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /I. U. MeH/jesieeBa, TAaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeaMHeHUs KpeMHHUs B pupoje. O61Ke peicTaBaeHUs 00 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje KpeMHus(IV) u KpeMHHeBOM KucaoTe. CUIMKATBI, UX MeTaJlJIoB) NOCJIe KOHCYJIbTAlMH C T1elaroroM.
HCI0JIb30BaHUeE B ObITY, MeAULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTeIbCKOM 1eSTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
[IleMeHT, 6eTOH, Xesie306eToH. [Ipo6ieMbl 6e30macHOro XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
MCI0JIb30BaHUS CTPOUTENbHBIX MaTepPHaJIOB B TOBCeJHEBHOM rocJie KOHCY/IbTallMH C eZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogiesv KpUCTaJINYECKUX PELIETOK aliMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs POMBIIIEHHOCTE.
Mopesnv MoJIeKYJ1 OpraHUY€eCKHX BEILeCTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOPHBIN OINBIT:
KavecTBeHHas peaklus Ha KAp6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [TosiyyeHHe yraeKUcaoro ra3a U UsydeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcneprMMeHTaNbHbIX 3374 10 TeMe «HemeTasnbl».
BoeruMciieHus
10 YpaBHEHUSIM XHMHUYECKHX PeaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BH/le BOJHOTO pacTBOpa C U3BECTHOM MacCcOBOM Jj0Jiei.

Pasgen 3. MeTa/ibl 1 uX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

0611as1 XapaKTEPUCTHUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHH UX M0JIOKEHUsI B [lepHoANYECKOl CHCTeMe XUMUYECKUX
aneMeHTOB /I. . MeHsiesieeBa 1 cTpoeHusi aToMOB. CTpoeHMe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaJlJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMHUYECKUH psif
HanpspKeHUH MeTas10B. Pu3nyecKre U XUMHUYeCKHe CBOHCTBA
MeTaslI0B. *0611ue cr1oco6bl oJTyYyeHUs: MeTalJIoB. [loHsTHe 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUThI OT KOPPO3HH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6POH3a), UX NPUMeHEeHHe B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoOMJIeHHE C 06pa3uaMM M€eTaJIJIOB U CIIJIaBOB, UX
$U3UYEeCKUMH CBOHCTBAMM.

Mopenu KpUCTaJIMYeCKUX peliETOK MeTaslJ0B.
BujieomaTepuasibl: KOppO3Usi METAJLJIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaTopHbIE OMbBITHI:

O3HakoMJieHHe c 06pa3laMHy CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH peaKIUM MeTaJjlyIa C KUCJO0TOH OT NPHUPO/AbI
MeTasla.

BbluyuciieHus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKLUM, eciu OJWH U3 peareHTOB
COZLEP>KUT NPUMecH

PacKpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATUSA MPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [IpeBpalleHUH.

OGBSACHATD 061I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHHUH C YYETOM CTPOEHHUS UX AaTOMOB.

XapakTepu30BaTh CTPOEHNE METAJIJIOB, 001He GU3NIEeCKHEe U XUMUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapakTepHu30BaTh 061He CIOCOOBI NOJYYEHHs METAJJIOB IIOCTIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaTb NpaBuiaM 6e30MacHON paboThl B JTaGOPAaTOPUU NPU
HCI0JIb30BAaHUU XUMHYECKOU OCY bl U 060pyJ0BaHUS.

[Ipou3BOAUTE BBIYUCAEHHUS [10 XHMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh NpU BHIOJIHEHUH YUe6OHBIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsHXKeHU N
MeTaJljIoB).

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IEe/J0BATENbCKOMN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZeprKaHuUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTEpHETA
MocJie NpeiBapUTENbHON KOHCYJIbTALMH C II€JaroroM
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Tema 8. BaxkHeHIIHe
MeTaJLJIbl U X COeIMHEeHU
(164)

Llenounbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 3eMeHTOB /. U. MeHzesieeBa, CTpOeHHe aTOMOB.
HaxoxJieHue B npupoze.

dusnyeckre U XUMUYECKHE CBOHCTBA (Ha IpUMepe HAaTpUs U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

llesiouHO3EMeE/IbBHBIE METaJlJIbl MAarHUM U KaJIbLIUM, CTpOeHHe
aToMoB. [TosioxxeHnue B [lepuoandeckod cucTeMe XMUMUYECKUX
asieMeHTOB /I. U. MeHpesieeBa. HaxoxzeHue B npupoze.
duznyeckue U XMUMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUS
Kanbus (OKCUZ, ruApoKcus, con). *XKEcTkocTb BoAbI M CIOCO6BI
eé ycTpaHeHHs.*

Amomunuil. [losoxxeHue B [leprofnyeckoi cucTeMe XUMUUECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoge. Pusnueckue u XMMU4eCKue CBOUCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA U TUAPOKCHA.

2Keneso: coctas, cBoiicTBa U nosty4yeHue. [losioxxeHue B
[leproanyecKoi cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoenue atoma. Haxox/eHue B npupoje.
dusuveckre U XUMUYeCKUE CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCTpanum

B3auMmogelicTBUe HAaTPUS C BOAOM.

OkpalMBaHue JIaMeHW HOHAMU HAaTPHs U KaJlusl.
OxpauMBaHue MJIaMeH! HOHAaMH KaJIbLIUsl.
Bsanmo/ielicTBre OKCH/Ia KalbIHs C BOJOH.
BujieoMaTepuasbl: rTOpeHHe Kese3a B KUCJI0PO/Je U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMH aJIFOMHUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe cBOMCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[TpakTHYeckue paboThI:

Ne 13. PelieHre aKkcnepuMeHTa/bHbIX 3374 10 TeMe «MeTaJlibl».

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG'BSICHATDH 001KEe 3AKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPyININax ¥ UX COEAMHEHUH C yU6TOM CTPOEHHS UX aTOMOB.

XapaKTepu30BaThb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCU/IOB, COJIel) ¢ oropoi Ha
CxeMy, CIoco6bl UX IOJIyY€eHUs, TPUMeHeHHe ¥ 3HaYeHNe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJlbILIVis, aJIIOMUHUS, IMHKA, XKeJie3a (2+), )kesie3a (3+), Menu (2+) ¢
WCI0JIb30BaHKeM TabJInIb] "XapaKTepHble peaKlMX Ha KATUOHBI".

[I1aHUpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHYECKHe SKCIIEPUMEHTBHI,
NPOBOJUTD HAOJIIO/IEHHS, [le/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTh npaBu/iaM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUU XMMUYECKOH NOCY/ibl U 060PYyJOBAHHUS.

[Ipou3BOJUTb BEIYUCIEHUS 10 XMMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHaJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh MY BbINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLecce
HCCJIEeI0BATENbCKOH JIEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XHMHUYECKOT0 COJIEPXKaHus, CIPaBOYHbIe MaTepHabl, pecypcbl MHTEepHeTa
HocJle IpeJBapUTeJbHON KOHCYJIbTALUH C IeAaroroM

Paszzes 4. XuMusa U oKpykamwias cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B >)KU3HU
YesioBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BeLI_[eCTBa W MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesioBeKa. XUMUSA U 3/10pOBbLE. Be3omnacHoe
HCII0JIb30BaHHE BEelleCTB U XUMHWYECKUX peaKL{I/II\/‘I B 6bITy.

XapaKTepHBOBaTb POJIb XUMHUHU B PA3JINIHBIX cd)epax AeATeJIbHOCTHU JII'OL[eI;’I,
OCHOBHbI€ BelleCTBa U MaTepHaJibl, IpDpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' O
YeJIoBEeKa.
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(34)

[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YTrosib, HPUPOAHBIH a3,
He]Thb), MPOJLYKTHI UX IepepabOTKH, UX POJIb B OBITY U
HPOMBILIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHre
OKpY>Karoluel cpesibl (Ipesie/IbHO JONMyCTUMas KOHLEHTpaus
BewectB — [1J1K).

PoJib XMMHUH B pellleHHuH 3K0JIOTMYeCKUX npobsieM.*

OGbSCHATD YCJIOBUS 6€30AaCHOTO UCI0/Ib30BaHMUsI BEIIECTB U XUMHUYECKUX
peakuui B GbITY.

AHaM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIHIO O BIUSHUHU
NPOMBIIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Karoluel cpesibl.

YMeTb 0Ka3bIBaTh NMEPBYI0 MOMOILb IPYU XUMHUYECKUX 0XKOTaX U OTPABJIEHUAX.

[IpyHUMATB yyacTHe B 00CYK/J€HUH NPO6/IeM XMMUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6CTBEHHYIO ITO3ULUIO 10 Tpo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0por Ha MHPOPMaLHIo U3
y4yeOHHKa U CIpaBOYHble MaTepHabl, pecypcel HTepHeTa.

HpI/I pazpa60TI<e pa60qeﬁ ImporpaMmMbl B TCMAaTHYCCKOM INNIAHUPOBAHHUH YUYTCHBI BO3MOKHOCTHU HMCIIOJIb30BAHUA 3JICKTPOHHBIX

(undpoBbIX) 00pa30BaTENBbHBIX PECYPCOB, SBJSIOLINECS yUeOHO-METOINYECKUMHU MaTepruaiamMu (MyJIbTUMEINNHHbIE TPOTPaMMB,
AJIEKTPOHHBIE YUYEOHUKH U 33JaUHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTYaIbHbIE JAOOPATOPUH, UTPOBBIEC IPOTPAMMBbI, KOJIJIEKIIUU
u(pOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCHOIB3yeMbIe IJsi OOYYEeHHS M BOCIUTAHUS PAa3IMYHBIX TPYII MOJB30BaTElCH,
MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (II(POBOM) BUE U pean3yomie quaakTuaeckue Bo3moxknoctu KT, comepkanue KOTOphIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00Opa30BaHUU.
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