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[TOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpaMma Mo XUMHH JJIsl OOy4YaroIIMUXCs € 3aJePIKKOM
ncuxuyeckoro pasputus (nanee — 3IIP) Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3zoBaHMS
NOArOTOBIIEHa Ha ocHOoBe denepanbHOro TrocyJapCTBEHHOIO 00pa30BaTENbHOIO
cTaHaapTa OocHOBHOro ooOmero oOpa3zoBanus (IIpukaz Munnpocsemenus Poccum ot
31.05.2021 r. Ne 287) (manee — PI'OC OO0OO), denepanbHOW aganTUPOBAHHOU
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHUsA AJis O0YYarOIINXCs C
OrpaHU4YECHHBIMA BO3MOXHOCTSIMU 310poBbs (IIpukaz Munnpocsemenust Poccun ot 24
HOsI0pst 2022 1. Ne 1025), denepanbHoii pabodeil mporpamMMmbl OCHOBHOTO OOIIEro
oOpa3zoBaHuss 1o ydeOHOMYy mpenMery «Xumusi», DenepanbHO MNPOrpaMMBbI
BOCIIMTAHUA, C YY4E€TOM PACIpENETCHHbIX MO KJlaccaM IPOBEPSEMbIX TpeOOBaHMM K
pesynbraTtaM ocBoeHuss denepanbHON aganTUPOBAHHONW 00pa30BaTENIbHOM MPOrpaMMBI
OCHOBHOI0 00I11ero 0o0pa3oBaHus Uil OOy4arolUuXcs € 3aJE€pKKOM MCHUXUYECKOTO
Pa3BUTHS U AJIEMEHTOB COJIEPKaHUsI, IPEJICTABICHHBIX B Y HUBEPCATbHOM KOJIM(UKATOPE
no xumuu, KoHuenuuu mnpenonaBaHus y4yeOHOro mnpeamera «XUMHS» B
oOpazoBaTebHbIX opraHu3anuax PO, pean3yronimx 0CHOBHbBIE 00111€00pa3oBaTEIbHbIC
IPOrPaMMBI.

[IporpamMma 1o xumuu pa3paboTaHa C IE€JIbI0 OKa3aHHUsI METOAMYECKON MOMOIIU
YUUTENIO B CO3/1aHUU pabouell mporpaMMsl [0 y4eOHOMY IIPEeIMETY.

VY4eOnblii  mpenMer — «XuUMHUS»  BXOAUT B MNPEAMETHYIO  00JIacTh
«EcTecTBeHHOHayuHbIE TpeaMETH». B cuCTeMe ecTeCTBEHHOHAYYHOIo 00pa3oBaHUs
XUMHSI KaK y4eOHbIN MpeMeT 3aHMMAeT BaXKHOE MECTO B MTO3HAHUU 3aKOHOB MPUPO/BHI,
(GbopMUpOBaHUN HAyYHOM KAapTUHBI MHUpA, CO3JIaHUU OCHOBBI XUMHYECKHX 3HAHUM,
HEOOXOJMMBIX Il TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0pPOBOTO U OE30MACHOTO st
4yeloBeKa M OKpYy)Kallled ero cpeiabl oOpa3a KM3HM, a TakXe B BOCIHUTAHUU
DKOJIOTUYECKOMN KYJIBTYPBI.

VYcnemHocTh U3y4eHHs XMMHM CBSI3aHa C OBJIAJIGHUEM XUMUYECKUM SI3bIKOM,
coONI0IeHMeM TMpaBuyl  0Oe30macHOM paboThl MpPH  BBINOJHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIEHHBIX CBA3EH XMMHUH C JAPYTUMH NpeIMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJTItOUaET B €01 OCHOBBI HEOPTAHMYECKOM U OPTaHUYECKONW XUMHH.
['maBHO# Maeel mporpaMMBl SBISICTCS CO3aHUEe 0a30BOr0 KOMILIEKCA OIMMOPHBIX 3HAHHUM
0 XMMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pAcCTy OOYYarOIIMXCA U UX
0COOBIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOMOJATAIONINE XUMUYECKHE
TEOPETUYECKHE 3HaHMS, BKJIIOYAIOIIME M3YyYEHHE COCTaBa U CTPOCHHUS BEILIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUsS, MPOTHO3MPOBAHHUE CBOWMCTB BEILECTB,
MCCJIEIOBAHNUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUM U IyTEN YIIPABICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEILIECTB U MATEPUAJIOB.

TeopeTnyeckyto OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUH COCTAaBJISET ATOMHO-
MoOJIeKyJsipHoe yueHue, llepmommueckuii 3akon .M. MenpaeneeBa ¢ KpaTkumu
CBEICHUSMHU O CTPOCHHM aTOMa, BUJAX XUMHUYECKON CBSI3U, 3aKOHOMEPHOCTAX
IPOTEKaHUSI XUMUYECKUX PEAKLIHM.



B u3yueHuu Kypca 3HauMTeNIbHAS POJib OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYCCKUX M JIA0OPATOPHBIX pabOT, OMHCAHHWIO PE3YJIBTaTOB
YYEHUYECKOTO JKCIIEPUMEHTa, COOJIOICHUI0O HOPM M MpaBWil Oe30MmacHOM paboThl B
XUMHYECKOM JTabopaTOpUH.

Peanuzanust qaHHOM MporpaMMsbl B Mpoliecce 00ydeHUs MO3BOIUT 00yUJarOITUMCS
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKHE KOMIIETCHIIMH U TTIOHSATH POJIb M 3HAUCHUE XUMUH
Cpeau IPYyrux HayK O MPUPOJE.

N3ydenne Xumuu crnocoOCTBYeT (POPMHUPOBAHHIO Y OOYYAIOIIMXCS HAy4YHOTO
MHUPOBO33pPEHHUs, OCBOCHHMIO OOIIEHAYYHBIX METOJ0B (HaOMIOJCHUE, HW3MEpPEHHE,
AKCTIIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHIO IPAKTHYECKOIO IMPUMEHEHHUS Hay4YHBIX
3HaHUM, OCHOBAHHOTO Ha MEXKIIPEIMETHBIX CBA3SX C MpeaMeTaMu « OKpYKaroIIui MU,
«Duszukay, «buonorus», «I'eorpadus», «MaremaTtuka» U HOPMUPYET KOMIICTCHIIUH,
HEO0OXOIMMBIC JIJISl TTPOIOKEHHUS 00pa30BaHMs B 00JIACTH €CTECTBEHHBIX HayK.

N3yyenne XuMuM CHOCOOCTBYET pa3BUTHIO Yy oOydaromuxcs c¢  3[IP
MPOCTPAHCTBEHHOTO  BOOOpa)K€HUs, (PYHKIMOHAIIBHOW  TI'PaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh M KPUTHYECKU aHaIW3UpOBaTh HHGOPMAIMIO, MPEJICTABICHHYIO B
pa3uuHbIX (opMax. 3HAYUMOCTh MpeaMEeTa ISl Pa3BUTHUS KU3HEHHOW KOMITETCHIIMU
oOyuaromuxcss ¢ 3[IP 3akmiouaercs B YCBOGHUM OCHOBBI XMMHUYECKHX 3HAHHM,
HEOOXOJMMBIX JJIsI TIOBCETHEBHOM >KM3HM; HABBIKOB 3/I0POBOTO M OE€30MACHOTO IS
YyeJoBeKa U OKPYKAIoIIeW ero cpelbl o0pasa Ku3HU; (OPMUPOBAHUM SKOJIOTHUYECKON
KYJIbTYpPHI.

[Iporpamma oTpaxkaeT cojepkaHue OOy4YeHHUsS MpeaAMeTy «XUMHUs» C YIECTOM
0co0BIX 00pa3zoBarenbHbIX MoTpedHocTelt oOyvaronuxces ¢ 3[1P. OBnanenve yaeOHbIM
MPEAMETOM «XHMHSD) MPEJICTABISAET OMPEACIICHHYIO TPYIHOCTh Il OOYYarOIIMXCS C
3I1P. DT0 cBsA3aHO C OCOOCHHOCTSIMHU MBICITUTEIBHON ACATEILHOCTH, TIEPUOTNICCKUMHU
KOJIeOaHUSIMU BHUMAaHUSI, MaJIbIM 00bEMOM MaMSTH, HEAOCTATOYHOCTHIO 00IIIEero 3amaca
3HaHUM, TMOHWXEHHBIM TTO3HABATEJIbHBIM HHTEPECOM M HU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlns mpeojiosieHusT TPYAHOCTEM B M3YYEHUU YYEOHOro mpeameTra «XUuMHUsH
HEe0oOXoIMMa ajanTtaius o0beMa U XapakTepa yueOHOro MaTepuaia K no3HaBaTeIbHbIM
BO3MOXXHOCTSIM JaHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJB30BaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCI0KHEHUE N3y4aeMoro MaTepuara.

[Ipy w3ydyeHMH XWUMHUH HEOOXOJUMO OCYIIECTBISATH B3aUMOJICHCTBUE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCA M3y4daThb B MPOLIECCE IMPAKTUUECKOU
JeaTeIbHOCTH. BO3MOXKHO BbIICICHUE OT/ICJIbHBIX YPOKOB Ha pellieHHe 3a7a4 B CBS3HU CO
CIIO)KHOCTBIO aHanu3a Tekcra oOywarommmucs ¢ 3[IP. Opranuueckoe eIUHCTBO
MPAKTUYECKOM M MBICIUTEIbHONU JCATEbHOCTH OOYYaloIMXCsl Ha YpPOKax XHUMHHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0A3MCHBIX XMMUYECKUX 3HAHUU U
ymeHuii. Ocoboe BHUMaHUE TIPU U3YYCHUU XUMHH YACISAETCS U3YYEHUIO «CKBO3HBIX)
MOHSATUM U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3aaun U3y4eHUs y4eOHOTO IpeaMeTa « XUMUS)



OOmue wnenm wu3ydeHHs Y4YeOHOro mpeamera «XHUMHUS» MPENCTaBICHbl B
OenepasibHOM  paboueld mporpaMMe OCHOBHOrO  00miero ooOpazoBanus. OHH
aKTyaJIM3UPOBAHbl C YYETOM HOBBIX MNPHUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHS Ha Pa3BUTHE M CaMOpPA3BUTHUE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa W oOuied KynbTypbl. OOydeHHE YMEHMIO YUYUTHCA U
MIPOJI0JKATH CBOE 00pa30BaHKME CAMOCTOSITENILHO B HACTOSIIIEE BpEeMs SIBJISIETCS OJTHOM U3
BOKHEHUIUX PYHKIUN y4EOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Hnsa oOyuatomuxces ¢ 3I1P, Tak ke, Kak ¥ I HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTenbHyI0 porpammy,
JOMUHUPYIOIIee 3HAU€HUE MPUOOPETAIOT TaKKe 111, KaK:

dbopMHpOBaHHWE  WHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSTEILHOMY IIPUHATHUIO PEIICHUM, CTOCOOHOM a/1alTUPOBATHCS
K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU;

HaIlpaBJIECHHOCTh OOY4YEHUsI HAa CHCTEMAaTHYeCKOE MPHOOLIEHUE Yydaluuxca K
CaMOCTOSITENILHOM MMO3HABATEILHON JEATEIIbHOCTH, HAYYHBIM M MPAKTUYECKUM METOIaM
No3HaHMs, POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CITIOCOOHOCTEHN K XMMHUM;

obecrnieyeHue yCIoBHM, CIOCOOCTBYIOMMUX MTPUOOPETEHUIO 00YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HON MEATEIbHOCTH, IO3HAHUS M CaMOIO3HAHWSA, KIIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETCHIINH ), UMCIOIINX YHUBEPCAITBHOE 3HAYCHUE JJIS Pa3IMYHBIX BHIOB
JeSITETHHOCTH;

dbopMHpoBaHrE YMEHHI OOBIICHATh M OIICHUBATD SIBJIICHUS OKPY>KAIOIIIET0 MUpa Ha
OCHOBAHHH 3HAHUH U OIBITA, MOJYYEHHBIX NMPU U3YYCHUN XUMUH,

dbopmupoBaHre y OOyYaronIuXxcsi TYMaHUCTUYECKMX OTHOIICHUW, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM JUIsi BBIPAOOTKH DKOJOTHMYECKH 1EIeco00pa3HOTo
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTH B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYKaroUer MPUPOTHON CPEIbI;

pa3BUTUE MOTHUBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCITUTAHHIO Ha OCHOBE yYCBOGHHS OOIIEUYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MTPOGUJIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

Kypc HanpaBiieH Ha penieHue cieayomux 3a1a4, 00eCeunBaoIUX peaTn3alio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHHOCTHOTO TMOAXOJ0B K OOYUYEHUI0 XUMUU
obyuarommuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

dbopMHpoBaHrE TIEPBOHAYATIBHBIX CHCTEMAaTH3UPOBAHHBIX TPEJCTABICHUNA O
BEII[ECTBAX, UX MPEBPAIICHUSIX U IPAKTUICCKOM MTPUMEHEHUH; OBJIaICHUE TTOHSITHIHBIM
anmapaToM U CUMBOJIMYECKUM SI3IKOM XUMUU;

OCO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, XHUMHUECKUX MPEBPAIICHUA HEOPraHUYECKUX U
OpPraHUYECKUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHHH JKHBOW M HEKHBOW MPUPOJIBI;
yriayOJieHne peICTaBICHU O MaTePHAIbHOM €TUHCTBE MHPA;

OBJIaJICHHE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CITIOCOOHOCTHIO aHATU3UPOBATh
1 OOBEKTHBHO OIICHWBATHh JKU3HCHHBIC CUTYyalldH, CBSA3aHHBIC C XHMHCH, HaBBIKAMHU
0e3omacHoro oOpalieHus ¢ BEIIECTBAMH, HMCIOJIb3YEMbIMU B MOBCEIHEBHOM >KU3HH;
YMEHUEM aHAIM3UPOBATh U TUTAHUPOBATH HKOJIOTHYECKH O€30MMacHOE TTOBEACHHE B LIESIX
COXPaHEHUS 3[I0POBBS M OKPY’KAIOLIEH CPEIbL;



dbopMHupoBaHE YMEHUI YCTaHABIMBAThH CBSI3U MEXKIY pPEabHO HAOJI0/1aeMbIMU
XUMHUYECKUMHU SIBICHUSIMU U MPOLIECCAMU, MTPOUCXOAIIMMU B MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHMS, a
TaKXe 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

IpUOOPETEHNE ONbITa MCIOJIb30BAaHUS PA3IMYHBIX METOJIOB M3yUEHHUS BEILECTB,
HAOJIOZICHUST 32 MX TMPEBpAlICHUSMUA MPU MPOBEACHUM HECIOXKHBIX XUMUYECKUX
IKCIIEPUMEHTOB C MCIIOJIb30BAaHUEM J1a00PaTOPHOTO 000PYI0OBAHUS U IPHOOPOB;

dbopMHpoBaHUE MPEACTABICHUNA O 3HAYECHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTEHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPA ¥ aJaANITALMM Y4eOHOT0 MaTepHAaJia 0 XMMUH

OOyuenue y4yeOHOMY mpeaMery «XuMHUs» HEOO0XOJUMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MPOTPaAaMMHOTO MaTepuaia OO0y4arollUMUCS C
3I1P. bonblioe BHUMaHHE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBHUH C MPUHIIUIIOM JOCTYITHOCTH MPU COXPaHEHUHU 00I11ero 0a30BOTO YPOBHS.
OH 0JIKEH 10 COACPKAHUIO U 00beMY OBITh aAaNITUPOBAHHBIM 7151 00yyatomuxcs ¢ 3[1P
B COOTBETCTBUHU C UX 0COOBIMH 00pa30BaTeIbHBIMU MOTpeOHOCTAMU. ClieryeT 00JerynTh
oBiajieHUe MatepuasioM oOyvaromumucs ¢ 3P mocpenctBom ero JeTaabHOTO
OOBSICHEHUS C CHUCTEMaTHYECKUM T[OBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUW C HMCIOJIB30BAHUEM IPUEMOB aJITOPUTMU3ALUU U BU3YaJIbHBIX
Orop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHuWe AJig MOJHOIIEHHOTO YCBOGHHUS YYEOHOro maTepualia UMEeT
Oropa Ha MEKIIPEIMETHBIE CBSI3M BOIMPOCOB, U3yYa€MbIX B JIaHHOM KypcCe€, C TaKUMHU
yueOHbIMU TpenMeramu  Kak «['eorpadus», «DPusukay, «buonorus». Ilo3Bomsis
paccMaTpuBaTh OJWH M TOT K€ YYEeOHBIH MaTepuan C pa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIC CBSI3M CIIOCOOCTBYIOT €T0 JIy4IlIeMy OCMBICIICHHIO, 00Jiee TTPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

[Ipy mOATrOTOBKE K YpOKaM YUHUTENb JIOHKEH NPeaycMOTpeTh (OpMUPOBAHUE Y
oOy4JaronMxcs yMEHUN aHaIU3UpOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IUIAHUPOBATH MPEACTOSUIYI0 pPadboTy, OCYUIECTBIATH CaMOKOHTpoib. Heobxoaumo
MOCTOSIHHO CJIEANTh 3a TMPaBWIHHOCTBIO peyeBOro oO(opMieHUs] BBICKa3bIBAHUM
oOyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTAMU TIOBEJICHUS U JEATENIbHOCTH, oOydaromuxcsa ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOJMM CTPOXKAUIIMK KOHTPOIh
COOJTIO/ICHHU S TIPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEJACHUH JTa0OPAaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.

IIpumepHble BUABI AeATebHOCTH oOydawmuxca ¢ 3IIP, o0ycioBiieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMHU U 00ecleYuBAIOIINE OCMbICJIEHHOE
OCBOEHHE COJIePKAHNM 00pa30BaHMs MO NMpeAMeTy « XUMUD)

Conepxanue BUIOB JedaTelbHOCTH oOydarommxcs ¢ 3[IP nHa ypokax xumuun
oTpeJieNsieTcsl UX 0COOBIMU 00pa3oBaTeIbHBIMU MOTpPeOHOCTSIMU. [lomMHMO THPOKO
ucnoas3yembix B @OIT OOO obuux s BceX 00Yy4YaroIIMXCsl BUAOB JIEATEIHHOCTH
CIelyeT YCWIUTh BHUABl JACSATENbHOCTH, CHEHU(UYHBIE JUIsi JTAHHOM KaTeropuu
oOy4Jaronmxcs, Jyist 00ecrneyeHus OCMbICIEHHOTO OCBOEHHUS COAEpKaHUs 00pa30BaHus



[0 MPEAMETY: YCHJIEHHE NPEIMETHO-IPAKTUUECKON NEATEIbHOCTH C aKTUBH3ALUEN
CEHCOPHBIX CHUCTEM; YEpPEIOBAaHUE BHJIOB JESATEIBHOCTH, 33JACHCTBYIOMIMX PA3ITHYHbIE
CEHCOPHBIE CUCTEMbI; OCBOEHHE MaTepHralia ¢ OTIOPOM Ha aliTOPUTM; «IIOIIATOBOCTHY B
U3YYCHUU MaTepuasa; UCIOIb30BaHUE JOMOJHUTEIbHON BU3YyalbHOU OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, IIIa0JI0OHBI, ONIOPHBIE TabNuULIbI). s pa3BuTus y ooyyaromuxcs ¢ 3[1P
YMEHHs JIeflaTh BBIBOJIbI, (POPMHUPOBAHUS T'PAMOTHOTO PEUEBOIO BBICKA3bIBAHUSA
HE0OXOJMMO HCIOJIb30BaTh OMOpHBIE clioBa M Kiuiie. Oco0oe BHUMaHUE CIEIYET
yIETUTh OOYYEHHUIO CTPYKTYpPUPOBAHUIO MaTepHalia: COCTaBJIEHWE PUCYHOUYHBIX U
BepOaTbHBIX  CXEM, COCTaBjJeHHE TaOJMIl, COCTaBJICHHUE KJIacCHU(pUKALUU C
0003HAYE€HHBIMU OCHOBAHUSMH JIJIS KJIaCCU(UKALIMKU U HATIOJIHEHUE UX TPUMEPAMHU U JIP.
[IpumepHas TemaTH4ecKas 1 TEPMUHOJIOTHYECKas JiIeKchka cooTBeTcTByeT POII

000.

Jna obyuarouxcs ¢ 3IIP cymiecTBEHHBIMH SIBJISIIOTCS MPHUEMBI pabOTHI C
JEKCUYECKHM MaTepuajgoM 1o mnpeaMery. [lpoBoautcs crneuuanbHas padoTa Mo
BBEJICHHIO B aKTHUBHBIA CJIOBapb OOYyYalOLIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
N3yyaemble TEpMUHBI BBOJSATCSA Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yajbHas
NOJJIEPKKA, AITOPUTMBI padOTHI C ONpPEIEIEHUEM, OTIOPHBIE CXEMBI ISl aKTyaIu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOr0 npeaMera «XuMus» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOI'O 00IIero oOpa3zoBaHUs y4eOHBIM IpeameT «XUMUs» BXOIUT B
npeaIMeTHY0 o6sacth «EcTecTBEeHHOHayudHbIE NMPEAMETHD U SBISETCS 0053aTEIbHBIM
JUISL UBYUYEHUS.

VY4eOHbIM IJIaHOM Ha €€ u3ydeHue OoTBeAeHO 136 ydyeOHbIX yacoB — 1o 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Conepxanue ydyeOHOro mpeamera «XuMmusy», npejctaBieHHoe B DenepanbHOM
paboueit mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuetom denepanbHon
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHus 0 y4eOHOMY
npeaMery  «Xumus», cooTBeTcTByeT DdenepaqbHOM aIanTUPOBAHHOM OCHOBHOM
oOpa3zoBaTeIbHON MporpaMMe OCHOBHOIO 0O0IIero oOpa3oBaHUs OOYYaIOIIMXCS C
3aJIePKKOM IICUXUYECKOTO Pa3BUTHS.

COHEPXXAHUE YYEBHOI'O ITPEJMETA «X1UMUWS»

COLAEPXAHUE OBYUEHHMA B 8 KITACCE

[IepBoHayaIbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp xumuum B KU3HU YenoBeka.® Tena M BellecTra.
dusnyecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ Uuctele BemecTBa u cMecu. CriocoOwl pazaenenus cmeceit. [IpaBuia 6e3omacHoro
oOpailleHusl ¢ BelIeCTBaMHM M J1abopaTopHbIM oOopyaoBaHueM. *IloHsTHe 0 MeTomax
MO3HAHUS B XUMUU. *

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHAsI aTOMHAasl Macca. [IpocTeie U cinoxHbIe BenecTBa. ATOMHO-
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MOJIEKYJISIPHOE YUECHHUE.

Xumnueckas ¢opmyina. BaneHTHOCT, aTOMOB XMMHUYECKHUX AJIEMEHTOB. *3aKkoH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENIbHAS MOJIEKYJIsipHas Macca. MaccoBast 1051
XUMHUUYECKOTO 3JIEMEHTA B COCIUHCHUHU.

Ou3nyecKne © XHUMHUYECKHE ABJICHHUS. XuMu4ecKas peakuus. I[IpuzHaku
XUMHUYECKUX PEAKUUU. YpaBHEHUS XUMHUYECKHX peakUuid. 3aKOH COXPAaHEHHUS MacChl
BemecTB. Kiaccudukamus XUMUYECKUX  peakiuil  (COSAMHEHUS, Pa3JI0KEHUS,
3aMeleHNs, OOMEHA).

XUMHYECKUIN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYJ0H, C MpaBUIAMHU
paboTel B jmabopaTopuu W mpuéMaMu OOpalieHus ¢ Ja0OpaTOPHBIM 000PYIOBaHUEM;
U3yYeHUE U OnHcaHue (U3HUECKUX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIECTB;
HaOmoaeHue pu3ndeckux (MIaBlieHUE BOCKA, TASHUE JIbJIa, pACTUPAHKE caxapa B CTYIIKE,
KUIICHUE U KOHJCHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHON
MIPOBOJIOKHM, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHWUU, HAOJIOJEHUE U OINHUCAHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUi (pa3ioKEeHHE caxapa, B3auMOJCHCTBUE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue rujpokcuna meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE KeJie3a ¢ pacTBopoM coiu meau (I1));u3ydenue cnocoOoB pasaesieHus
cMeced (C TOMONIBIO MarHuTa, (QUIbTPOBaHWE, BbIAPUBAHUE, JAUCTHILIALIMS,
xpomatorpadusi), IpOBEJACHUE OYUCTKHU MOBApPEHHOM COJIM;, HAOJIOEHHE M OMUCAHUE
pEe3yJAbTAaTOB MPOBEACHHUS OIMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChI;
CO3JaHue MOJIeel MoKy (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBUTENN HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JeMEHT M IpoOCTOE
BelecTBo. HaxoxaeHue kuciaopoaa B npupoje, Gu3nieckue U XMMUYECKHE CBOWMCTBA.
Peakiuu ropeHust MpoCThIX U CIOXKHBIX BerlecTB. CrocoObl MOMydeHUsl KUCIOpoaa B
nabopaTopuu *u mpoMebIuieHHOCTH. * [IpuMenenue kucnopona. [lonstue o0 oxcumax.
KpyroBoport kucnopoza B mpupoae. *O30H — ayuioTporHast MoauduKaIus KUcIopoaa.

TennoBoi#t 3pPeKkT XMMUYECKON peakinu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHJIOTEPMHUYECKUE PEAaKIUK. TOMIMBO: YTrOidb U METaH. 3arpsa3HEHUE BO3/lyXa, YCUIICHUE
NapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO C04.*

Bopopon — snemeHT U npocroe BemiectBo. HaxoxxaeHne Bomopoaa B MPUPOE,
buznyecKkre U XMMUYECKHUE CBOMCTBA (Ha MpUMEPE B3aUMOJICHCTBUS ¢ HEMETANIaMH U
OKCHJIAMU METaJUIOB), TPUMEHEHHUE, *crmocoObl momydeHus.® [loHsTue o Kuciaorax u
COJISIX.

KonuuectBo BemectBa. Monb. Monsipnas mMacca. 3akoH ABorazapo. MosspHbIi
00BEM razoB. Pacuertsl o xumudeckoi popmysie. Pacuers MaccoBoit 10 XUMHAYECKOTO
AJIEMEHTa B COSMHEHUH, KOJTUYECTBA BEIIECTBA, MOJSIPHOM MacCChl, MOJIIPHOTO 00BheMa
ra3oB. Pacu€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

*®usnueckue cBoiicTBa Bojbl.* Boma. Ee cocTas, crpoenne u mosekyibl. *Bona
Kak pactBopurelb.* PactBopsl. *[1oHsATHE O HACHIIIEHHBIX M HEHACKIIIIEHHBIX PACTBOPaX.
[ToHATHE PACTBOPUMOCTH BeIIeCTB B Bojc.* PacueT MaccoBOM J0JM BEIIECTBAa B
pacTtBope (NMpOLIEHTHAs KOHIEHTpauus). MaccoBasi 10Js BellecTBa B PacTBOPE.
*XUMHUUYECKHe CBOMCTBA BOJIbI (Pa3jioKEHUE, PEaKIMU C HAaTPUEM, OKCUJIOM KaJlbllus,



okcusioM cepol (IV) peakuuu ¢ MetangaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMH).
[Tonsarue 06 ocHOBaHUsAX. POIb pacTBOPOB B MPUPOJIE U B KU3HU UesioBeka. KpyroBopoT
BOJIbI B MpupoJie.* 3arps3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA IPUPOJAHBIX BO/I.

Baxxneiimnme KJIACCHI HEOPraHUYECKUX  COCIUHEHHM. Knaccuduxarms
HEOpraHW4ecKux coeauHeHud. OKCUapl: cocTaB, KiaccUpUKamus (KUCIOTHBIE,
OCHOBHBIE, *ampoTepHbIe, HeconeoOpasyomue - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (1)), Homenkmarypa.* *[lomydeHue® u XUMHUECKHE CBOWCTBA OKCHUJIOB
(B3auMoielicTBUE C BOJOW, KuciIoTamu, menodamu). OcHoBanus. Kiaccudukarus
OCHOBaHMMW: IIEIOYM W HEPACTBOPUMBIE OCHOBaHWA. HomeHknatypa OCHOBaHMM.
du3nyecKkue M XUMHUYECKHE CBOMCTBAa OCHOBAHHUM (B3aMMOIEHUCTBHUE C OKCHIAAMHU
HEMETaJUIOB, KUCIIOTaMu, colisiMu). *[lonyuenue ocHoBaHMi. *

Kucnotst: coctaB, knaccudukaims, HOMEHKIATypa, GU3MUECKIE U XUMHUYECKUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETaUIAMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMH,
COJIIMHM, Ha TPUMEPE COJSTHOM M CEepHOM KHUCIOT), *crmocoObl moiydeHus.™ Psi
aktuBHoctd MetawioB H. H. bexeroBa. Conu (cpenHue): HOMEHKIATypa COJIEH,
*CrmocoObl MOMydYeHUs ™, B3auMOAEHCTBHE COJIeH ¢ MeTaJlIaMH, KUCIIOTaMU, IIEJI0YaMU U
COJISIMU, IPUMEHEHHE.

[Tonsitue 00 amdoTepHbIX TUIPOKCUAAX (HA MpHUMEpe LUMHKA U *aTtoMUHUSA™):
*XUMHUUYECKUEe CBOMCTBA (B3aUMOJICHCTBUE C KUCJIOTAMU U I1I€JI0YaMU, Pa3IoKeHHUE MPU
HarpeBaHWM) U MOJydYeHHUE.*

['eHeTnyeckass CBSI3b MEXKIY KJIaccaMM  HEOPTraHUYECKUX  COEIUHEHUH.
['eHeTnyecKue pspbl.

XUMUYECKHI IKCTIEPUMEHT: KAYECTBEHHOE OIPEIECTICHUE COJEPKAHUS KUCIOPO1a
B BO3/IyX€; MOJIYYCHHE U M3yUYCHHUE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOCHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUSI BOBHUKHOBEHHUS U MPEKPAIICHUSI TOpeHUs (IToxkKapa);
O3HAaKOMJIEHUE ¢ 00pa3ilaMu OKCHUJIOB M OMMCAaHUE UX CBOMCTB; MOJyYEHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (ropeHue); HabMoAeHne 00pa3ioB BEMIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHNE OCOOEHHOCTEN PacTBOPEHHS BEIECTB C Pa3IUYHONW PacCTBOPUMOCTBIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAETEHHON MAaCCOBOM A0JIEW PACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOBI C METAIJIAaMU (HAaTPUEM U KajibI[ieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPACTBOPOB KHUCIOT © WIENOYEH C MOMOUIBIO
WHJIMKATOPOB; UCCIEA0BaHNE 00pa3Il0B HEOPTAHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,;
HaOMIOICHNE W3MEHEHUS OKPAaCKM WHIWKATOPOB B PAacTBOpaxX KHUCJIOT M IIETOYeH;
u3yueHune B3auMojencTBusi okcuaa meau(Il) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIAMHU, PEaKUWd HEUTpadu3aluy; IOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOI0 METaJlJIa IPYTUM M3 PACTBOPA COJIM; PELICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenmme Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

[Tepnonnueckuit 3axkoH u [leproanueckas cucreMa XUMUYECKUX JIEMEHTOB
. . MenpneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CB3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIUH.
[TepBbIc MONBITKH KJIaCCH(PUKAIIMA XUMHYCCKUX AJIEMEHTOB. [loHATHE 0 Tpymnmax
CXOJHBIX AJIEMEHTOB (LIEJIOYHBIEC U IET0YHO3EMETbHbIE METAILIbI, FAJOT€Hbl, UHEPTHBIE
rasbl). *2JE€MEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCUIBI U THIPOKCHIBI. *



[Tepuonnueckuit 3akoH. Ilepuogmueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
HA. W. MengeneeBa. Koporkonepuoanas ©  *IiIuHHONEpUOAHAS™  QOPMBI
ITepuomuueckon cucrtembl xumudeckux siemeHToB [l. M. Menneneesa. Ilepuonsl u
rpymmbl. OU3NYECKUA CMBICI TMOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA U TPYIIIbI
AIIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siep. *M3oronsl.® Dnextponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMUUeCcKux 31emMeHToB Ilepuonnueckoi
cucrembl JI. WM. MenneneeBa. XapakTepuUCTMKAa XHUMHMYECKOTO DJJIEMEHTAa IO €r0
nonokennto B [lepuonnueckoint cucreme /1. U. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB MAaJIbIX MEPUOJOB U TIIaBHBIX
NOATPYIN, B 3aBUCUMOCTH OT AaTOMHOTO (TIOPSAIKOBOrO0) HOMEpa 3HayeHUe
Ilepuoguyeckoro 3axkoHa u IlepuoanMdeckor CUCTEMBI XUMHUYECKUX JJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. 1. V1. MenneneeB — y4€Hblil U rpaKJaHuH. *

Xumuueckass cBsi3b. KoBaneHTHas (MOJSpHAsT W HENOJspHas)  CBS3b.
*INEeKTPOOTPULIATEIIBHOCTh ATOMOB XMMUYECKHUX 3JIEMEHTOB. ™ MloHHAas CBS3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsr
OKHCJICHHSI U BOCCTAaHOBJIEHUsI. OKHACIIUTENN U BOCCTAHOBUTEH.

XVWMHYECKUI SKCHEPUMEHT: HW3yYyeHue oO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aWMOJCUCTBUE TMAPOKCUAA [IMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJCHUE OIBITOB, WIITIOCTPUPYIOIINUX PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuil (ropeHue, peakliuy pas3ioKeH!s, COCTUHEHUS).

MexnpeaMeTHbIe CBSI3U

Peanuzanuss MeXnpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XHUMHUM B 8§ Kjacce
OCYIIECTBIISIETCS Uepe3 UCIIOIH30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSATUMN, SIBJISIONIUXCS CHUCTEMHBIMU JIJISi OTACNIBHBIX MPEIMETOB ECTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mIre eCTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYIHBIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH,
aHanW3, CHHTE3, KiIacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNEe, JKCIICPUMEHT,
MOJCTUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHE.

®duznka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUA, U30TOIIbI,
PaOaKTUBHOCTh, MOJIEKYJIa, JJIGKTPUUECKHH 3apsili, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIIEeCTBa, ras3, (PU3WyYecKue BEIUYUHBI, CTUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/161, COJIHIIE.

buonorus: hoTtocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, TMOJIE3HBIC
HCKOITaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.

COAEPXKXAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo 1 XuMH4uecKas peakius

Ilepuonnyeckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX DJIEMEHTOB
. N. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHMYECKUX IJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KAIUSA, KaJIbLUSI U UX COCIUHEHUN B
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COOTBETCTBHHM C MOJIOKEHUEM 3JIeMEHTOB B [leproanueckoil cucteMe U CTpOEHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKUX
pPEetETOK, *3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBSI3H.*

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB (MEXKIyHapOHAs U
TpUBUAJbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCAUHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMrIecKuX peakiuili Mo pa3JIuvyHbIM MpU3HAKaM (10 YUCITY |
COCTaBY y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TETIIOBOMY 3((EeKTy, Mo M3MEHEHUIO
CTETICHEH OKHUCJICHUS XHMHYECKHUX DJJEMEHTOB, *M0 OOpaTUMOCTH, IO YYaCTHIO
Karanuzatopa).® OK30- M SHIOTEpPMUYECKHE peakuuu. *TepMoxumuyeckue
ypaBHEHHUS. *

*[lonsiTue 0 cKOpocTH XuUMUYecKoW peakuuu. [loHarue 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [[oHATHE O TOMOTEHHBIX M TeTEePOreHHBIX
peakuusax. [Toudarre o xumuueckoM paBHOBecHU. CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
@akTOphl, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U IMOJIOKEHHE XUMUYECKOTO
paBHOBecHs.*

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIB30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopust IEKTPOIUTUYECKOW JUCCOLMUALNNA. IDJIEKTPOIUTHYECKAS TUCCOLMALINS.
DJIEKTPOJIUTBI U HEINEKTpoiuThl. KaTuoHbl, aHMOHBL. *MexaHu3M AuCCOIUALIUU
BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOM cBsi3u. lloHsiTHE O CTeneHu
nucconranuu.® CuIbHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oomeHa. YCOBHs MPOTEKaHUS! PEaKLMii HOHHOTO OOMEHa JI0
KOHUA. [lonHbBIE M COKpalIEHHBIE HOHHBIE YPABHEHUS peakunii. XMMUYECKUE CBOKWCTBA
KHCIIOT, OCHOBAaHHMM U COJIE B CBETE TMPEACTABICHUM 00 DSIEKTPOJIUTUYECKON
nuccounanuu. Cpena pactBopa. KayecTBeHHbIE peaklMM HAa KaTUOHBI M AHUOHBL:
XJOpUaA-, OpoMHUI-, HOAUA-, CyibdaT-, KapOoHaT-, cuiukar-, (ocdar- aHUOHBI,
TUJPOKCHUA-MOHBI; KATUOHBI aMMOHUS, MarHusl, KaJlbIUs, alFOMUHUS, Kee3a (2+) u (3+),
Menu (2+), MHKa, NPUCYTCTBYIOLIME B BOJHBIX PACTBOpax.

XUMUYECKHN HKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMH KPUCTATUIMYECKHUX
peEéTOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB M HeMeTauioB (Tpadura u aamasa),
CIIOXHBIX BEIIECTB (XJIOpHAA HATpUsl); UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTHU
XUMHUUYECKON peakiuu OT BO3JAEHCTBUS Pa3IUYHBIX (HAaKTOPOB; HCCIECIOBAHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLMALIMKI KUCIIOT, 1IeJI0ued U
cojiei  (BO3MOXKHO  HCIIOJb30BAHUE BUJCOMATEPUATIOB); MPOBEACHUE  OMBITOB,
WUTIOCTPUPYIOITUX TPU3HAKU TPOTEKAHUS pPEaKlUi MOHHOTO oOMeHa (0Opa3oBaHME
ocaJika, BBIJICIICHHE ra3a, 00pa3oBaHKE BOJIbI); OMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  peakiui  (ropeHue, peakluu pas3iioKEHHUs,
COEIMHEHNA); PACIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI0 Kau€CTBEHHBIX
pEeaKIuii Ha UOHBI; PEIICHUE FKCIIEPUMEHTATIbHBIX 3a]1a4.
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Hewmerannbl u UX coelMHEHUs

OO6miast  xapaktepucTuka TamoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKTepHbIe cTereHn okucieHus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOJEHCTBUE C METAIIJIAMH,
HEMETAJJIaMH — BOJIOPOJIOM M KHCIOpoaoM, *menouamu®™). XmopoBoaopos. ComnsHas
KHCIIOTa, XUMHUYECKHE CBOWCTBa, *momydenume™, mpumeHeHue. *JleiicTBue xmopa u
XJIOPOBOJIOPOJIa Ha OpraHU3M dYesioBeKa.* BakHelIue XJIOpUAbl U X HAXOXKICHHE B
IPUPOJIE.

Obmass xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crtpoenune u ¢u3MUEeCKUE CBOMCTBA MPOCTHIX BEHIECTB — KUCIOpOAa M CEPBHI.
AnnoTponHble MOAU(PUKALMU KUCJIOpOAa W Cepbl. XUMHUYECKHE CBOMCTBA CEpbI
(B3auMojielicTBUe *c HeMeTaulaMu® — BOJOPOJOM U KHUCIOPOAOM, METaJlJIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM Kkuciotamu).* CepoBOJOpPOJ: CTPOEHUE,
bu3NUecKue U XMMHUYECKHUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEJIbHBIE CBOWCTBA).
Oxcuibl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KucioTa: (puzndeckue
U XUMHUYEeCKHMe cBoMcTBa (0o0mme u cneuuduyeckue). Conau CEepHOM KHUCIOTHI,
KAueCTBEHHAs peakiys Ha cynb(aT-uoH. CepHHUCTas KUCIOTA. *XUMHUYECKUE PEaKIIUH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CcHoco0a TOJYYEeHHs] CEpHOM KHUCIOTHI.™®
Haxoxnenue cepel u €€ coequHeHnii B mpupose. [Ipumenenne cepsl U ee COeTNHEHUH B
ObBITYy W B TNPOMBIIUIEHHOCTH. *XUMHUECKOe 3arps3HEHHE OKpYXarollel cpeabl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JJOKIH, 3arPSA3HEHNE BO3/lyXa U BOJOEMOB), CLIOCOOBI
€ro MpeaoTBpaIeHus.

OO6m1ast xapakTepucTHKa 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB
azora u (pocdopa, xapaKTepHbIC CTCTICHH OKHUCICHHUS.

A30T, pacnpocTpaHeHue B Tpupoje, (U3MUECKHEe U XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METAJUIaMUd M HEMETaUIaMH - KHUCIOPOAOM U BOJOPOJOM).
Kpyroeopor azora B mnpupoae. AMMHAK: (PU3HUECKHME U XHMHUYECKHE CBOWCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), *HOJydyeHUE™ M NMpPUMEHEHUE.
Conu aMMOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOICTBa (pa3ioKeHHUe,
B3aMMOJICHCTBUE CO IIejouaMu), npuMmeHeHue. KauecTBeHHass peakius Ha HOHBI
aMMOHHS. A30THas KHUCIOTa, €€ (U3MYECKMe M XHMMHYECKHE CBOMCTBa (oOuue u
cnenuduueckue), *nomydyenue.®* Hutparel (pasznoxeHue). A30TUCTas KHUCIOTA.
Hcrnonp3oBaHre HUTPATOB M COJICH aMMOHHUSI B Ka4€CTBE MUHEPAIBbHBIX YT0OpEHHIA.
*XUMHUYECKOe 3arpsi3HEHUE OKPY’KAIOIIEH Cpeabl COSAMHEHUSMHU a30Ta (KUCIOTHBIE
JIOKIIH, 3arpsi3HEHUE BO3/1yXa, OUBHI U BOJOEMOB).*

docdop, *ammorponusie Moaudukanuu dochopa,® Guznueckre U XUMHUUECKHE
CBOMCTBAa (B3aUMOJICHCTBHE C MeETa/llaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopnas kuciora:
bu3nueckue M XUMUYECKHE CBOMCTBA, *monydeHue.®* *[loHsTHE O MUHEpaIbHBIX
ynoOpenusix: HuTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX Ya00peHusx.* OOiast
XapakTepucThKa 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB yTepoa U
KpeMHUs. BajJeHTHOCTh M XapakTepHbIE CTENEHM OKHUCIEHHS aTOMOB Yriepoja u
KpeMHus. Pacnipoctpanenue yriepoia B Ipupo/Jie, XapaKTepHbIe CTENIEHN OKUCIICHHUS.
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VYrnepon, amnorponHble Monudukamuu (rpadgur, anmMas), Qusuueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMO/ICHCTBUE C METANIaMU, HEMETAJIJIaMH,
*KOHLIEHTPUPOBAHHBIMU a30THOW M CEpHOM KucioTamu)*. Axpcopomus. Kpyrosopor
yraepoja B npupone. OKCUIpl yriaepoja, ux (u3nueckrue M XUMHYECKHE CBOWCTBA,
MOJIydeHUE U TpPUMEHEHHUE, JEHCTBUE Ha OpraHu3M 4YeJoBeKa. *DKOoJOoruyeckue
npoOsemMsbl, CBA3aHHbIE ¢ okcuaoM yriepoaa(lV); rumoresza riodalbHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBINA 3 ¢dekT.™ VYroipHas KUcIOTa U €€ CoJM, UX (PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA, *monydyeHue u mnpumeHeHue.* KadecTBeHHass peakuus Ha
KapOoHaT-uOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U
CEIIBCKOM XO3SIMCTBE.

OObmue npeacraBieHusi 00 OCOOEHHOCTAX COCTaBa W CTPOCHUS OPTaHMUYECKUX
COCMHEHHH yTriiepoia (Ha mpuMepe MeTaHa, dTUJIeHa, dTaHOa, YKCYCHOM KUCTOTHI. *Mx
cocTaB U xummuueckoe crpoenue. Kinaccuduxamus opranndeckux BemiecTB.™ [lonsTre o
OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: JKUpaX, OCJIKaxX, YyrieBoJAax — M UX POJIM B )KU3HU
yesioBeka. *MarepralibHOe €JMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUN. *

Kpemunii, ero ¢Qusuueckue ¢ XUMHYECKHME CBOWCTBa (Ha TMpuUMEpe
B3aMMOJICUCTBUS C MeETallaMM U HEMETaJulaMH), *MoJydeHue®™ u NpuMEeHEHHeE.
*CoenuHenus kpeMHus B ripupoje. O0mue npencrapienus 06 oxcuae kpemuusa(IV) u
KpeMHueBon kuciote. CUIMKaThl, PU3NYecKue U XUMHUYECKUE CBOMCTBA, MOJyYEHUE U
pUMEHEHUE B OBITY, MPOMBIIIJIEHHOCTH (B METUIIUHCKOM, 3JIEKTPOHHOMN, CTPOUTEIHHOM
u 1p.). Baxueiimme cTpouTeNbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobiembl 6€30MacHOr0 KCMOIb30BaHUS CTPOUTEIBHBIX MaTE€pUaoOB B
MOBCEIHEBHOM KU3HU. *

XUMUYECKUI DKCIEPUMEHT: Hu3ydeHHne oOpa3ioB HEOPraHWYECKUX BEIIECTB,
CBOWMCTB COJISHOM KHCIIOTBI; IPOBEJCHHE KAueCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U
HAOMO/IEHUE TPU3HAKOB HX TPOTEKAHUS; OMBITHl, OTpaXawmue (U3NIECKue u
XUMHYECKHE CBOMCTBA TaJOTEHOB M MX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB);  O3HAKOMJICHHE C  OO0pa3laMyd  XJOpUI0B  (TaJOTeHHUIOB);
O3HaKOMJIEHUE C OOpa3liaMu cepbl U €€ COECOUHEHMSIMH (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHUAIIOB); HAOMIOACHUE TIpollecca OOYIJIMBaHUSI caxapa IOJ JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, M3yYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOMN
CEpHOM KUCJIOTHI, MPOBEJCHNE KAaUECTBEHHOM peakiluy Ha Cyib(aT-uoH U HaOII0IeHNE
nmpu3HaKa e€ MpOTeKaHUs, O3HaKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMU a30Ta, Gocdopa
U WX COCIMHEHUH (BO3MOXKHO MCIIOIB30BaHUE BHICOMATEPHAIOB), 00pa3liaMy a30THBIX
1 GochopHBIX yI0OpeHUH; OTydeHHEe aMMHaKa U U3y4eHUE €ro CBONCTB; MPOBEICHNUE
KaueCTBCHHBIX pPEaKIMii Ha MOH aMMOHHS M (pocdar-uoH W HM3ydeHUE MPU3HAKOB HMX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbIO
(BO3MOYKHO WCTIOB30BaHUE BUACOMATEPHUAJIOB); H3yUYEeHUE MOJIETICH KPUCTATTHUECKUX
peméTok anmasa, rpaduTa; 03HAKOMIICHHE C TPOIECCOM aAcOpOIMU pacTBOPEHHBIX
BCII[ECTB AKTUBUPOBAHHBIM YIJIEM U  yCTPONCTBOM TMPOTHUBOrasa; MOJyYEHUE
YIIEKUCIIOTO Ta3a W M3YYCHHE €r0 CBOICTB; MPOBEICHHE KAYECTBEHHBIX PEaKIMid Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U M3yYCHHE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMIICHUE C
MPOYKITMEH CUITMKATHOW MPOMBITIUICHHOCTH; PENICHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaXHenIre HEMETauIbl U UX COCAUHEHUSY.
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Mertaibl 1 UX COETMHEHUS

OO6mu1ast xapakTepUCTHUKAa XUMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nonokenus B [leproanueckon cucreMe xumudeckux 3iaeMeHToB . M. Menneneesa n
cTpoeHusi aTtoMoB. CTpoeHHE METaUIoB. MeTaminueckas CBsI3b W MeTajuIMdecKas
KpUCTANIMYECKAsT PpeIIETKA. OJICKTPOXMUMUYECKUN PAJl  HANPSOKEHUW METaJlJIoB.
du3nyecKkue U XUMHUYECKHUE CBOWCTBA METAUIOB (B3aMMOJECUCTBUE C KHUCIOPOIOM,
BOJIOM, KuciaoTamu). *O0mme crnocoOwsl mosydeHusi MetamuioB. [loHarue o xoppo3uu
METaJIOB, OCHOBHBIE CHOCOOBI 3alllUTBl MX OT Koppo3uu. CmiiaBbl (CTallb, YYIYH,
TIOpPAIIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH. *

[{enouynble MeTauibl: MOJOKEHUE B llepuoguyeckor cHUCTEME XHUMUYECKHX
anemeHToB Jl. . Menaeneesa; ctpoenue aroMoB. Haxoxnaenue B npupoje. Pusnyeckue
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanusi). OKCUIbI U THAPOKCUIBI HATPUS
u Kaius. [[puMeHeHne men0YHbIX METAIUIOB U UX COCTMHEHUM.

[I{er0uyHO3EeMENBbHBIE METAILTBI MATHUM U KaIbLMI: MTOJ0KEHUE B [lepnoanueckon
cucTeMe XuMHuueckux 31eMeHToB 1. 1. MenaeneeBa; CTpo€HHE NX aTOMOB; HaX0XKICHUE
B Ipupone. Pu3nyeckue M XMMHYECKHE CBOWCTBA MArHWs M Kanbuus. BaxHenmme
COCIMHEHUs Kalblugd (OKCHJA, TUIAPOKCUM, coyin). *IKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHus. *

AJIFOMUHUA: TION0OKEHHWE B llepmoanyueckol CUCTEME XMMHYECKUX SJIEMEHTOB
. N. MengeneeBa; CTpoeHHUE aTOMa; HaxOXJAEHUE B Impuponae. Puznueckue Hu
XUMHUYECKHE CBOMCTBA altoMUHUS. AMQOTEepHBIE CBOWMCTBA OKCHIA W THAPOKCUIA
AITFOMUHUS.

Kenezo: mnonoxkenue B Ilepuognyeckorl CHUCTEME XUMHYECKHUX BJIEMEHTOB
J. W. MengeneeBa; CTpoeHHE aroMa; HaxoxiaeHue B Impupone. Dusznueckue wu
XMMHUUYECKUE CBOKCTBA Kelie3a (B3auMOAECHCTBUE C METANIAMH, KUCIIOTAMU U COJISIMU).
Oxcunapl, rugpokcunabl u conu keneza(ll) wm kemesza(Ill): cocraB, cBoicTBa U
*nosyuenue. *

XUMUYECKHUMN SKCTIEPUMEHT: O3HAKOMJICHHUE C 00pa3liaMi METaJIOB U CIJIABOB, UX
(bU3UYECKUMHU CBOMCTBAMM; W3YUYEHUE PE3YyJbTaTOB KOPPO3UU METAUIOB (BO3MOMKHO
MCIIOJIb30BaHUE BUEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICUCTBUS OKCU/IA KAJIbIIUS U
HATpHs ¢ BOJOM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHUE CBOMCTB
KECTKOM BOJIBI; TIpOIlEcca TOPEHUs Kejie3a B KUCIOPOJie (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMil Ha HOHBI (MarHus,
Kanmplus, amoMmuHus, nuHka, kenesa(ll) m xenesa(lll), meau(Il)); mabmomenue u
OMMCAHWE MPOILIECCOB OKpAIMBAaHUS IUIAMEHW HOHAMU HATpUs, KU U KaJblUd
(BO3MOXXHO HCIIOJIB30BAHME BHJICOMATEPHAIOB); HCCIeA0BaHNE aM(OTEPHBIX CBOMCTB
TUAPOKCHUIA AIFOMUHUS U TUAPOKCHUAA IMHKA; PEIICHUE YKCIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BaxHenme MeTajuibl U UX COCTMHEHUS.

XUMHS U OKpYKarolias cpeaa

*HoBble mMaTepuanabl U TEeXHOJOTWMU. BelectBa u MaTepuayibl B MOBCEIHEBHOMN
KU3HU 4YelloBeKa. XUMHMS M 3J0pOBbE. be30macHOE€ MCMHOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. llepBas momoms TpW XUMHYECKHX OXKOTax
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U oTpaBieHusX. OCHOBBI 3KOJOTUUECKON TPaMOTHOCTH. *

*XUMHUECKOe 3arps3HEHUE OKpyKaroled cpenpl (mpefesibHas J0oImycTHUMast
koHUeHTpauus Bemects — [1JIK). Posib xumuu B pemieHnn 3K0J10ru4eckux npoosiem. ™

*[IpuponHble UCTOYHHUKH YTIJIEBOAOPOJOB (Yrojb, MPUPOAHBIA Ta3, HEPTH),
IPOAYKTHI UX IEpepaboTKH, UX POJIb B OBITY M MIPOMBIIIECHHOCTH. *

XHUMHUYECKUN 3KCHEPUMEHT: W3yYeHUE 00pa3LoB MaTEpUATIOB (CTEKJIO, CILJIABBI
METaJIJIOB, MTOJIMMEPHBIE MaTepuabl).*

MexnpenMeTHbIe CBA3U

Peasmmzannst MeXIpeaMETHBIX CBSI3€M NpPU HM3YYEHMH XHMHMM B 9 Kiacce
OCYUIECTBIISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSITHM, TaK
U TIOHSTUH, SIBISIOMIMXCS CHCTEMHBIMU JJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IIUKIIA.

OO011ue eCTECTBEHHO-HAaYYHBIE MOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHsI,
aHanu3, CHHTE3, KiacCU(UKaIMs, MNEPUOAUYHOCTh, HAOIIOIEHUE, HKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEpPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(DEKT, TEXHOJIOTHUS,
MaTepHuabl.

®dusuka: mMaTepusi, aToOM, AJIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUM 3apsii, TPOBOJIHUKHU, MOITYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BELUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaUIMUecKas pemeéTka, CIUIaBbl, (Qu3ndeckue
BEJIMYMHBI, E€IUHULIBI WU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
CounHre.

buonorusa: ¢otocunres, apixanue, Ouocdepa, HIKOCUCTEMA, MHHEPAIbHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOIBI, MOJE3HBIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHM A YUEBHOI O ITPEJAMETA
«XUMIM» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbTarel ocBoeHusi oOydaromumucs ¢ 3I[IP yuebHoro mpemmera
«XuMus» JOJKHBI COBMAAaTh ¢ pe3yiabraramMu DenepanbHON paboueit mporpaMMbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HaYMMBIMU SIBJISIFOTCS

JINYHOCTHBIE PE3VYJIbTATDI:

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHUSI IPOTPAMMBbI OCHOBHOTO 00IIIET0 00pa3oBaHUs
JIOCTUTAIOTCST B XO7€¢ OOy4YeHHS XUMUU B E€IWHCTBE YYEOHOW M BOCHUTATEIHHOU
NESATETLHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUMCKUMU COITMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHSATHIMU B OOIIECTBE MPABUJIAMUA M HOPMAMH
MTOBEICHUS M CITOCOOCTBYIOT MTPOIIECCaM CaMOIIO3HAHHS, CAMOPA3BUTHS U COITUATU3AIINN
oOy4Jaronuxcs.
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JIn4HOCTHBIE pE3yJIbTATHI OTpa)xaroT TrOTOBHOCTb o0yJaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALIMI U pacIIMpEeHUe
OIIBITA JCSATEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTproTHYECKOro BOCIIUTAHMUSL:

LIEHHOCTHOIO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HaCJIEAMI0, IOHUMAaHNs 3HaY€HUSI XUMHUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJAAETh JOCTOBEpHOW uWHOpMaAIeil O MepernoBbIX
JOCTHXKEHHSIX M OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa)XaaHCKOTO BOCIIUTAHHUS:

IIPEICTABIICHUS O COLMAIBHBIX HOPMaX M IPABUIIAX MEXKINYHOCTHBIX OTHOIICHUM
B KOJUIEKTHMBE, KOMMYHHUKAaTHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JAEATEIBHOCTM  INPU  BBHIIOJHEHUM  Y4YEOHBIX,
M03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB, CO3JaHUHN YUeOHBIX
IIPOEKTOB, CTPEMJICHMS K B3aMMOIIOHMMAHHWIO M B3aUMOIIOMOILIM B IPOLECCE ITOU
y4eOHOH JesATeIbHOCTH, TOTOBHOCTU OLIEHMBATH CBOE MOBEACHHE M MOCTYIKH CBOMX
TOBapHIe C MO3WLUMUKA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTU HAYYHOTI'O ITO3HAHMSL:

MHUPOBO33PEHUYECKUX MPEACTABICHUM O BEIIECTBE M XUMUYECKOM pEaKIuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLIUX OCHOBY
JUIsL TIOHMMAaHMS CYIIHOCTH HAyYHOW KapTUHBI MUpA, NPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS MPUPOJIbI, B3AUMOCBA35X YEJIOBEKA C MPUPOJIHON CpeioH, O
POJIM XMMHUH B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX Ha MOJYYEHUE HOBBIX 3HAHUWA IO
XUMHH, HEOOXOUMBIX /17151 OOBSICHEHHSI HaOJII01aeMbIX MTPOLIECCOB U SBJICHUI;

MO3HABATEJIbHOM, MHPOPMALMOHHON M YMTATEIbCKOW KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOSATEIHLHON pabOThI ¢ Y4EOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU UH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeca K OOYyYEHHI0O U TMO3HAHUIO, JHOOO3HATENBHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K caMO0OOpa30BaHUIO, IPOEKTHOM M MCCIIEI0BATENbCKON AESITETbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpPaABICHHOCTH U YPOBHS 00yUeHHUs B JalbHEHIIIEM;

4) hopmupoBaHUS KyJIbTYpPbI 310POBBSI:

OCO3HaHMUS LEHHOCTHU U3HH, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3J0POBBIM 00pa3 ®U3HU, OCO3HAHUSA MMOCIEACTBUN U HEIPUATUS BPEIHBIX
NpUBbIUEK (YyNOTpeOJeHUs] alKOrojs, HAPKOTUKOB, KYypeHHUs), HEOOXOJIUMOCTH
cOOJII0/IeHUsT TTpaBuil 0€30MaCHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIlleCTBAMH B
OBITY U peajbHOM KU3HU;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpEeca K MPAKTUYECKOMY HM3yuUeHHIO Npodeccuil U Tpyla pazaudyHOro poja,
YBaXXEHUE K TPYyAY M pe3yJpTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHHUs MPEAMETHBIX 3HAHUN M0 XMMHH, OCO3HAHHOTO BBHIOOpa MHAWBHIYaJbHOM
TPACKTOPUH MPOJODKEHHUsT 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX HMHTEPECOB U

16



CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH, yCIEUTHON
npo(hecCHOHANBPHOM NEATEIbHOCTH W PA3BUTHUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
alarTUpOBaThCs B MPO(ECCUOHATIBHON Cpelie;

6) PKOJOTMYECKOr0 BOCITUTAHMS:

HKOJIOTMYECKH 11eJIECO00Pa3HOT0 OTHOIIEHUS K MPUPO/IEC KaK UICTOYHHUKY KM3HHU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS, MOHUMAHUS IIEHHOCTH 3J0POBOTO U 0€30I1acCHOTO
oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTH COOJIOIEHHUS MpaBui OE30MacHOTO
MOBE/ICHUS IIPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTYAIHsIX, YTPOKAIOIINUX 30POBBIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH NPHUMEHATHh 3HAHUS, IOJIydaeMble NpPU HU3YYEHUU XUMUH, JIA
pelIeHUs 3a/1a4, CBA3AHHBIX C OKPY’KaoIeH MPUPOIHON Cpenoi, MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, 0CO3HAHUS IN100AIbHOTO XapaKTepa 3KOJIOTHYECKUX MPoOdIeM
U IyTel UX peleHus IOCPEICTBOM METOJ0B XUMUH;

HKOJIOTMYECKOTO MBIIUICHHSI, YMEHUSI PYKOBOACTBOBATHCA MM B MTO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3VYJIbTATBI

MerarnpeaMeTHbIE PE3yJbTaThl OCBOCHUS OO0pa30BaTENbHOW MPOrpaMMbl IO
XUMHUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MMO3HABATEIHHBIMU JACHUCTBUSMU, B TOM
qHClIe:

1) 6a30BbBIC TOTHYCCKUE JCHUCTBHS:

BBISIBIIATH TIPUYUHBI U CJICICTBHSI TPOCTHIX XUMUYECKUX SBIICHHIA;

OCYIIECTBJIATh CPAaBHEHUE, KJIACCU(DUKAITUIO XUMUYECKHUX BEIIECTB 10 3aJaHHBIM
OCHOBAHMSIM Ml KPUTEPUSM JIJIS1 YKA3aHHBIX JIOTHUECKUX OTICPAIIHii;

CTPOUTBH JIOTHYECKOE CY>KJICHHE TTOCIIE TIPEIBAPUTETHLHOTO aHAIN3a, BKIIOYAIOIIEe
YCTaHOBJICHHE MPUYNHHO-CIICJICTBEHHBIX CBSI3eH

CO3/1aBaTh, IPUMEHSTH U IPEOOPA30BHIBATH 3HAKU I CUMBOJIbI, MOJICIH M CXEMBbI
JUTSL peieHusT y9eOHbIX 1 TTO3HABATENbHBIX 331249 C TIOMOIIBIO 1Te/1arora;

MIPOTHO3UPOBAaTh  BO3MOXKHOE Pa3BUTHE XHMHYECKHX TMPOIECCOB W HX
TIOCIIC/ICTBUS;

2) 0a30BBIEC HCCIICIOBATEILCKUE JCHCTBHS:

C TMIOMOIIIBIO TIEIarora MPOBOUTh XUMUYECKHHA OTIBIT, HECIIOKHBIA IKCITEPUMEHT,
JUTSl YCTAHOBIICHUS OCOOCHHOCTEH 00BhEKTA M3YUYEHUS, MPUIMHHO-CIICICTBEHHBIX CBSA3CH
Y 3aBUCUMOCTEH 0OBEKTOB MEXKIAY COOOM;

C TIOMOIIBIO TIEAarora WJIA CaMOCTOSITEIHHO (POPMYIHPOBATH OOOOIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OIIbITA;

3) pabora c uapopMmarueit:

BBISIBIIATH JCPUITUTH HHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IJIsi PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

npeo0pa3oBbIBAThH HHPOPMAIIMIO W3 OHOTO BUIA B IPYTOM (TaOIHUILy B TEKCT U
mp.);

WCKAaTh WM OTOMpAaTh WHMOPMAIUIO WIIM JAaHHBIC U3 UCTOYHUKOB C yUETOM
IpeJIOKEHHON Y4eOHOM 3a/1a4M 1 3aJaHHBIX KPUTEPHUEB.
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OBnazeHNEe YHUBEPCAIbHBIMU YYCOHBIMU KOMMYHUKATHBHBIMU JIEUCTBUSIMHU:

OpraHU30BbIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIiie (OnpeaeisTh OOUIUe eI,
pacrnpenenaTb poju, J0TOBapUBaThCS IPYT C APYTOM U T. II.).

C MOMOUIBIO TMEJArora Wik CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MHUCHbMEHHbBIC
TEKCThl C HCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MAaTEpPUAJIOB I BBICTYIUICHHS TEPEN
ayJIUTOPHEN;

OpPraHM30BBIBATH Y4YEOHOE COTPYAHHUYECTBO M COBMECTHYIO [ESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAMWBUIYAJIbHO W B TPYMIE: HaXOIUTh oOIIee
pelieHue M paspeniarb KOHQIUKTBI HAa OCHOBE COTJIaCOBaHUSl MO3UIMH M ydera
UHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJa/a B OOIIUN MPOIYKT, IPUHUMATH U PA3ICIAThH
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTH K IMPEIOCTABICHUIO OTYETA MEPE] TPYIIIOM.

OBnaziecHWE YHUBEPCATBHBIMU  YYCOHBIMH  PETYJISTUBHBIMU  JICHCTBUSMHU:

oOHapykuBaTh U (GOPMYIUPOBATH YUEeOHYIO MPOOJIEMY, OIpPEAENATh IEb
yueOHOU AESITENbHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJIS, CAaMOOILICHKHM, TMPUHSATUSA PEIICHUH U
OCYUIECTBJIEHHUSI OCO3HAHHOT'O BHIOOpA B YUEOHOM M TIO3HABATEIBHOM IE€ATEIbHOCTH;

COOTHOCHUTBH CBOM JCHCTBHUS C IUIAHUPYEMBIMHM PE3YJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JEATEIBHOCTH B IMPOLECCE NOCTHKEHMS PEe3yJIbTaTra, ONPENEIAThH
CIOCOOBI IEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBHI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOH JICVCTBUS B COOTBETCTBUHU C U3MEHSAIOLICHCS CUTYAIUEH;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallUM W Tpeiarath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH HpPH PEHICHUH Y4eOHOMH
3a/1auu;

MOHUMATh TPHUYUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMblil pe3yibTaT
NESATEILHOCTH, OMPENEATh MO3UTHUBHBIE W3MEHEHUS W HampaBlieHUs, TpeOyrouume
JadbHEUIIeH paboThI,

OCO3HAaHHO OTHOCHUTBCS K IPYTrOMY YEJIOBEKY, EM0 MHEHUIO.

[NPEAMETHBIE PE3VYJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO AaHHOW DesnepanbHO pabouell NMpOrpaMMOi, BBIICISIOT: HAYYHBIC
3HAHHS, YMEHHS M CIOCOOBI NEUCTBUH, crneruduyeckue s y4eOHOTro MpeameTa
«XuMUsD», BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHHWS, €r0 MHTEPHpPETAIUH,
npeoOpa3oBaHUIO U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIUsIX:

NPEICTABICHUE O 3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUW MPUPO/IBI,
MOHMMaHUEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHYECKONW HayKH Kak o00JiacTu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTypbl M MPAKTUYECKOM
JeSATETLHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHNE MECTa XUMUH
Cpeau IpYyTruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMHU MOHSATUMHOTO aIapara ¥ CAMBOJIMYECKOTO SI3bIKA XUMUHM IS
coctaByieHusi (OpMYJT HEOPTaHUIECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEAKITHi (C
OMOpOM Ha aJNrOpUTM Y4YeOHBIX JACHCTBUI); BIAJE€HUE OCHOBAMHU XUMHUYECKOU
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HoMmeHKIaTypbl (IUPAC u TpuBHaNbHOW) U YMEHUE HCIIOIB30BaTh €€ ISl PELICHUS
y4eOHO-T03HABATENbHBIX 337]a4 C TIOMOIIbIO YUUTENsl; YMEHHE HCIOIb30BaTh MOJEIH
JUTs1 OOBSICHEHMS CTPOCHMSI aTOMOB U MOJIEKYJI IO aJITOPUTMY C OMTOPOM HA OTPE/ICICHHUS;

MPEACTABIICHUE O CUCTEME XUMUYECKUX 3HAHUWA U YMEHHE C IOMOILBIO YUHUTEIIS

MIPUMEHSTh CUCTEMY XHUMHUYECKUX 3HAHUM JJI1 YCTAHOBJIEHUS B3aUMOCBSI3EM MEXIY
U3YYEHHBIM MaTEpUaJOM W MpHU IOJYYEHUM HOBBIX 3HAHUW, a TAKXKE B IPOLECCE
BBIMIOJTHEHUST Y4€OHBIX 3aJaHuil W 1pu paboTe C UCTOYHUKAMU XHUMHYECKON
uHbOpMaIuK, KOTOpasi BKIIOYAET:

BAKHEUIIME XUMHYECKUE TOHATUA: XUMHUYECKUN DJIIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CIOXHOE BEMIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIEKYJIIpHAsT MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAs Macca, MOJISIpHBIH 00bEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJb (CpeaHsis),
XUMHUYECKasT peaklus, pPEaKUUMU COCAWHEHUs, PEaKUUU Pa3I0KEHUs, PEaKUuu
3aMEIlEeHUs], peakuu 0OMeHa, TeIIOBOM 3(h(PEKT peaklnu, 3K30- U SHIOTEPMHUUECKHUE
peaKkuu, pacTBOp, MaccoBas JOJS XMMHUYECKOTO AJIEMEHTAa B COCAMHEHWH, MACCOBAs
JIOJIs1 ¥ TIPOLIEHTHAsA KOHILIEHTPAIMS BEIIECTBA B PACTBOPE, SAPO aTOMa, dJIEKTPUUECKUN
CJIIOM aToma, aToMHas OpOWTaib, PaJuyC aTOMa, BAJEHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHYECKasl CBSA3b, AIEKTPOOTPULIATENBHOCTD, MOJSIPHAS W HEMOJIAPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBA3b, METAJUIMYECKAasl CBSA3b, KPUCTAJUIMYECKas pelieTka (aToMmHas,
WOHHAs, METaJUIMYecKasi, MOJIEKYJSIpHasi), MOH, KaTHOH, AHHMOH, JJEKTPOJUT U HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAss  JIUCCOIMAIMS, pEeaKkIuu HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTEIb UM  BOCCTAHOBUTEIID,
OKHCIIEHUE U BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3, XMMUYECKOE paBHOBECHE, OOpaTHMBbIe U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTaau3aTrop, MpeaeiabHO
nomyctumas konnentpanus ([1/1K), koppo3us MeTanioB, CIijiaBhl;

OCHOBOIIOJIAraroIIre 3aKOHbI XUMHUH: 3aKOH COXpaHeHusl Maccel, [lepuoanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XHMMHUHU: AaTOMHO-MOJIEKYJSIPHAs TEOPHUsS, TEOPHUS DIIEKTPOJIUTHUECKON
JVCCOLMALNM, a TAKXKE MPEACTABICHUS O HAyYHBIX METOAAX IMO3HAHUSA, B TOM YHCIIE
DKCIEPUMEHTAJIBHBIX M TEOPETHUYECKUX METOHAX MCCIEAOBAHUS BELIECTB U W3yYCHHS
XAMHUYECKUX PEaKIUK;

IIPEJCTABJIECHUE O IEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX AJIEMEHTOB
(pamnyc aromMa, »BIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUsT d7eMeHTOB B Ilepuoauyeckoid cucreme (B MajblX NEpUOAAX M TIIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHSATH CBS3h MOJIOKCHUS
aneMeHTa B llepuoguueckod cHCTEME C YMCIOBBIMH XAPAKTEPUCTUKAMH CTPOCHUSA
aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB W 3aps] sjpa, oOllee YHCIO 3JIEKTPOHOB),
pacrpenesieHueM JJIEKTPOHOB IO 3HEPIETUYECKMM YPOBHSM aTOMOB IMEPBBIX TPEX
NEPHUOJIOB, KAl U KalbIUs; KIACCU(DUIMPOBATh XUMUYECKUE DIIEMEHTBI C OMOPOU Ha
onpeeneHus: Pu3nIecKoro cMbicia HUGPOBBIX TaHHBIX MEPUOANYECKON TaOIHIIbL;

yMEHUE KIacCU(PUIUPOBATH XUMUYECKUE JIEMEHTbBI, HEOPTraHUYECKHE BEIlIeCTBA U
XMMHYECKUE pEaKUUMU C ONOpPOM Ha CXEMBbI; OINPEIENATh BAJEHTHOCTb WM CTEICHb
OKHCIICHHSI XUMUYECKUX DJIEMEHTOB, BHJI XUMUYECKOM CBSI3M U THUIl KPUCTAJUITMYECKOU
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CTPYKTYPbI B COSIMHEHUSX, 3aPSAl MOHA, XapaKTEP CPEAbI B BOJHBIX PACTBOPAX BEIIECTB
(KMCI0T, OCHOBAHUH ), OKUCIIUTEIb U BOCCTAHOBUTEIb 10 aJITOPUTMY YUEOHBIX JE€HCTBUN;
YMEHHUE XapaKTEpHU30BaTh C OMOpPON Ha cxemy (QU3NYEeCKHe M XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOAOPO, IpaduT, anmas, KpeMHHUM, a30T,
docdop, cepa, XJI0p, HATPUM, KATUIM, MarHUN, KaJbIIUKA, A TIOMUHUH, )KEJIe30) U CJI0KHBIX
BEIIECTB, B TOM YHCII€ HMX BOJHBIX PacTBOPOB (BOAA, aMMHaK, XJOPOBOJOPOJ,
CEpPOBOIOPO/, OKCHUJIBI M TUAPOKCUILI MeTayioB I - ITA rpynn, amtomunus, meau (11),
nuHka, xkesnesa (I u 1), okcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa
(IIT u V), cepsl (IV u VI), cepHucras, cepHas, a3oTucTas, a3zoTHas, ¢ocdopHas,
yrojbHas, KPEMHUEBASI KUCIIOTA U UX COJIM); OMKCHIBATh C OMIOPOMl Ha IJIaH U KIIFOUEBbIE
CJIOBA; YMEHHE NPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHMS IIOCJIE IMPEABAPUTEIBHOIO aHajau3a MNOJ PYKOBOJICTBOM
Iearora, NPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTb
MPOTEKAHUS XUMUYECKUX MPEBpAICHUN B Pa3IMYHBIX YCIOBHUAX, BIUSHUE BEIIECTB U
XUMHUYECKUX IPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYIO NPUPOJHYIO CPENy;

YMEHUE COCTaBJIATH IO O00pas3lly, CXeMe, aIrOpuTMy Y4YeOHBIX JEHCTBHIA
MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUS peakiuii (B TOM YUCJIE Peakiuii HOHHOTO OOMeHa
U OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi), WUIIOCTPUPYIONIUX XUMUYECKUE
CBOMCTBAa M3YYEHHBIX KJIAcCOB / TpPYIIl HEOPraHWYECKUX BEIIECTB, a TaKKe
MOATBEPKAAIOIINX T€HETUUECKYIO B3aUMOCBS3b MEXKIY HUMH;

YMEHHUE BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYI0O W MOJSIPHYKO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTA B COCAUHEHUH, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOPOM Ha
oOmrue hopMyJibl; YMEHHUE MMPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUUYECKHUX PEaKIui U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WIIM MPOJAYKTOB PEAKITUU C
OTIOPOIi Ha 00pa3ell, aTOPUTM YUEOHBIX ACHUCTBUM;

BJIaJICHUE OCHOBHBIMU METO/IAMH HAYYHOTO MO3HaHUs (HaOJt0IeHHEe, U3MEPEHUE,

HKCTIEPUMEHT, MOJICIIMPOBAHNE) MPU M3YUEHUU BEIIECTB U XUMUUYECKUX SBJICHUU C
OMOpOi Ha AIrOpUTM YYEOHBIX ACUCTBUI; ymMeHue chopmynupoBaTh NpoOIeMy H
MPEUIOKUTH TyTH €€ PELISHUsI C TOMOIIIBIO TIeJIarora; 3HaHhue OCHOB 0€30MacHOM paboThI
C XUMUYECKUMH BEIIECTBAMH, XUMUYECKOM MOCY10M U TaOOpaTOPHBIM 000PY10BAHHUEM;
HaJU4YUe MPAKTHUYECKUX HABBIKOB IIJIAHUPOBAHUS U OCYIIECTBIICHUS CIEAYIOIINX
XUMUYECKUX DKCIEPUMEHTOB TIOJT PYKOBOJCTBOM YUYHUTENS C OOCYXKJIEHHWEM IIIaHa
pabOThI UK COCTABIICHUEM TaOJUIIBI:

U3YYCHUE U OTHCaHue (PU3NUECKUX CBOICTB BEIIECTB;

O3HAKOMJICHHUE C (PU3NIECKUMHU U XUMUYECKUMH SIBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIIKE MPU3HAKHU MPOTEKAHUS XUMUUECKUX PEaKITUii;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHus] CMecel;

MOJIyYEHHE KUCIIOPOJa U U3YUYEHHE €T0 CBOMCTB;

MOJIyYEHHUE BOJIOPOJIA U U3YUYEHHUE Er0 CBOWCTB;

MIOJIyYEHHE YTIIEKUCIIOTO Ta3a U U3yYEHUE ET0 CBOWCTB;

MOJIyYEHHE AMMHUAKa U U3YYEHHE €T0 CBOWCTB;

IPUTOTOBJICHHE PACTBOPOB C OIMPENEIECHHON MAacCOBOM NOJEH pAaCTBOPEHHOTO
BEILIECTBA;
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UCCJIEIOBAHUE W OIMCAaHUE CBOWCTB HEOPraHWYECKHX BEILECTB Pa3IMYHBIX
KJIACCOB;

NpUMEHEHUE WHIUKATOPOB (JIakMyca, MeTuiIopanxka u (eHondranenHa) ais
OTIpEJICIICHHS XapaKTepa CpeJibl B paCTBOpPaX KUCIIOT U IIEJIOUEH;

U3y4YEeHHE B3aUMOACHCTBHUS KHUCJIOT C METaUlaMH, OKCHJIAaMH METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHUE OJTHOTO MeTaJljla IPYTUM U3 PacTBOpPA COJIH;

uccienoBanne aM()OTEPHBIX CBOMCTB rUAPOKCHUIOB ATIOMUHUS U IUHKA,

pEelICeHHE  SKCIEPUMEHTAIBHBIX  33a7ad 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCIUHEHUIN;

pEelIeHHe  SKCHEPUMEHTANbHBIX  33aJa4 M0 TeMe  «DJIEKTPOIUTHYECKAS
JUCCOLIMALUSY;

pelIeHre SKCIEPUMEHTANBHBIX 33J1a4y Mo TeMe «BaxHehnme HeMeTaibl U UX
COCIUHEHUS;

pelIeHre 3KCIEPUMEHTAIbHBIX 3aJad Mo Teme «BaxHelnmme MeTamibl U UX
COCIUHEHUS;

XUMUYECKUE HKCIEPUMEHTHI, HILTIOCTPUPYIOIINE MPU3HAKU TPOTEKAHMS PEAKIIUMA
MOHHOTO OOMEHa;

KAUECTBEHHBIE PEAKIMM Ha MPUCYTCTBYIOIIME B BOAHBIX pAacTBOpPax HOHBIL:
XJiopua-, Opomua-, uoauA-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-AaHUOHBI,
TUIPOKCU/I-MOHBI, KATUOHBI aMMOHMSI, MarHusi, KaJibllHs, adlOMUHHUS, kene3a (2+) u
xenesa (3+), menu (2+), IMHKa;

YMEHUE TMPEACTaBIATh PE3yNbTaThl dSKCIEpUMEHTa B (QopMe BBIBOJOB,
JT0KA3aTeNIbCTB, IPAPUKOB U TAOJIUIL U BBISBIISTH SMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBHJIaMU O€30MaCHOTO OOpaIlleHHsI ¢ BEIECTBAMHM, UCIIOJIb3yEMbIMU
B ITOBCEHEBHOM )KM3HU, a TAKXKE MPAaBUJIAMHU MTOBEJEHUS B LEIAX cOepEKEHUS 3J0POBbS
U OKpY’Kalollled MPUPOIHOM Cpellbl; TOHMMaHuEe Bpeda (OMacHOCTH) BO3ACHCTBUS Ha
YKUBBIE OpPraHU3MBbl OIpPEACIICHHBIX BEIIECTB, a TAaKXK€ CHOCOOOB YMEHBILIECHUS U
IPEIOTBPALICHHUs] UX BPEIHOTO BO3JCHCTBUS; MOHMMAHWE 3HAUYEHHUS JKHUPOB, OEJIKOB,
YTJIEBOOB JIJIsI OpTaHU3Ma YeJI0BEKA;

BJIQJCHUE OCHOBAMM XWUMHYECKOH TIPaMOTHOCTH, BKIIIOYAKOIIEH yMEHUE
MPAaBWJIBHO UCIIOJIb30BaTh M3Y4YEHHBIE BENIECTBA W MaTepuaibl (B TOM 4YHUCIE,
MUHEpaTbHbIC YIOOpPEHUS, METAJIbI M CIUIaBBI, TMPOAYKTHI MEPEepadOTKH MPUPOTHBIX
UCTOYHUKOB YTJIEBOJOPOAOB (YIJisl, MPUPOAHOrO rasa, HeTH) B OBITY, CEIBCKOM
XO035MCTBE, HA MPOU3BOJICTBE, YMEHUE NPHUBOJIUTH MTPUMEPHl  MPABUIBHOIO
UCITOJIb30BAHUS U3YUYEHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHUE YCTaHABIMBATH CBA3M MEXIY pEalbHO HAOJI01ae€MbIMU XUMHYECKUMU
SBJICHUSIMM M TIPOLECCAMHU, MPOUCXOMA[IIMMHU B Makpo- U MHUKPOMHpE, OOBICHSATH
NPUYUHBI MHOTO0Opa3usi BEIECTB, YMEHHE HHTEIPUPOBATh XMUMHYECKUE 3HAHUS CO
3HAHMSIMU JAPYTUX Y4EOHBIX MPEAMETOB C MOMOIIbIO NIEAArora;

npeAcTaBieHue o cdepax NpoPecCUOHATBHONW JESITEIBbHOCTH, CBSI3aHHBIX C
XUMHEN U COBPEMEHHBIMU TEXHOJIOTUSIMA, OCHOBAHHBIMU HA JIOCTUKEHUSIX XUMHUECKON
HAyKHW; HAJTMYHE OIbITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMHU HH(POPMAIINH 110 XUMUH
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(HayyHO-TIONyJIApHAs JUTEpaTypa, CJIIOBAapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTOPOH Ha AITOPUTM: YMEHHE OOBEKTUBHO OIICHMBATHh MH(OPMAIIMIO O BEIIECTBAX, UX
IIPEBPALLECHUAX U IPAKTUYECKOM IIPUMEHEHUU.

TpeOoBaHusT K MPEIMETHBIM pe3yjibTaTaM OCBOCHHUS Y4YeOHOro mpeaMera
«XuMus», pacupeieeHHbIE 10 rojilaM 00y4eHUs

PesynbraTtel mo Tomam GOpMYIHPYIOTCS IO TPHHIUIY J00aBIICHUS HOBBIX
pEe3yJAbTAaTOB OT rojia K TOJly, YK€ Ha3BaHHbIE B MPEIAbIAYIIMX ToAax MO3UIIMH, Kak
MPABUJIO, JIOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3YyJbTAThl OUEPETHOTO ToJa
M0 YMOJIYAHUIO BKIIFOYAIOT PE3YyJIbTAThl MPEIbIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECH (OHOPOJHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJsSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas J0JI1 XUMUYECKOTO JIEMEHTA
B COCAVMHEHUH, MOJSIpDHBIM 00BEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPULIATEIBHOCTE ™, CTEIICHb OKHUCIICHHS], XUMHUYECKas peakuus,
KJIacCU(pUKALUsl peakUuuil: peakUu COCAUHEHUsS, PEaKkUuu pPas3IoKEeHUs, peakUuu
3aMELICHUs, PeakMi 0OMEeHa, FK30- U SHIOTEPMUUYECKUE PEaKLUU; *TerioBoi 3P eKT
peakuuu’™; sapo aroma, 3JEKTPOHHBIM CIOM aroMa, aTOMHasi OpOUTalb, paJnyC aToma,
XUMHYECKasl CBS3b, NOJISIPHAS W HEMOJIIPHAs KOBAJEHTHAs CBSI3b, MOHHAsA CBSI3b, MOH,
KaTHOH, aHWUOH, PacTBOpP, MaccoBas J0Js BeulecTBa (MPOLEHTHAs KOHIIEHTpalus) B
pacTBopE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHNA (cM. m. 1) u
IIPUMEHSThH 3TU NOHATHA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;

UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JUIS COCTaBJIEHUS (OpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, 3JIEKTPOHHOrO OasiaHca;

OTIpE/EIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTEIIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOW Ha OIpeNeeHHs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; IPUHAUICKHOCTh BEIIECTB K ONPENEIEHHOMY KJAcCy
COCMHEHUH MO QopMyjaM; BHJ XUMHUYECKOW CBS3W (KOBaJCHTHAss M HOHHAsA) B
HEOPraHUYECKUX COCAUHEHUSAX;

UMETh NPEACTABIECHUE O CHUCTEME XUMHUYECKMX 3HAHHMM, YMETb C IOMOUIBIO
YUUTENS MPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUM, JJII YCTAHOBJICHUS B3aMMOCBSI3H
MEXIYy U3YyYEHHBIM MaTEpPHAJIOM U NP MOJYYEHUH HOBBIX 3HAHUM, a TaKXe IpH padoTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
OIepupoBaTh UMHU Ha 0A30BOM YpOBHE, IPUMEHATH MPHU BBIOJIHEHUH YUEOHBIX 3aJlaHUN
U pEUICHUM PacyeTHBIX 33Ja4 C OMOpPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUI M3yYECHHbIE
3aKOHBI M TEOPUU: 3aKOH COXpaHeHus1 Macchl, [lepnoanuecknii 3akon /.M. Menneneena,
*3aKOH TMOCTOSIHCTBA cocTaBa®, 3akoH ABOraJpo; aTOMHO-MOJIEKYJspHas TEOpHs.
CootHOCUTh 0003Ha4YeHUs, KOTOpbie MMetoTcsa B Tadiuie «llepuomnyeckas cucrema
xumudeckux osneMeHtoB JI. WM. MengeneeBa» C 4YUCIOBBIMM XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XHMMMYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIIee YuCiIo
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AIIEKTPOHOB U PaCIpeNeIEHUE UX N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJEMEHThI, HEOPraHUYeCKUEe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEIECTB, IO
TEIIOBOMY 3P QEeKTy, IO U3MEHEHHUIO CTETIEHU OKHUCICHHUS XMMHUYECKHX SJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHWE MPUMEPAMU MOJIEKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C OTOPOM HA CXEMBI;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOEHUS;
BO3MOYKHOCTH MPOTEKaHUSI XMMUYECKHX MPEBPALICHUN B Pa3IMYHBIX YCIOBHUAX MOCIE
MPEeABAPUTENHEHOTO 00CYKICHHUS C ME€1arorom;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChbl BEILECTB;
MacCOBYIO JOJK0 XUMHUYECKOTO 3JIEMEHTa M0 (OpMysie COEIUHEHUS; MAacCCOBYIO JIOJIIO
BEILECTBA B PacTBOPE; MPOBOAMUTH PACUETHI 10 YPAaBHEHHUIO XUMHYECKOM pEaKIUH C
OIIOPOW Ha aJTOPUTM;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBbHON JEATEIbHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUe, cucTeMaTu3alus, Kilaccupukaius, BBISBICHHUE
INPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 M3YYEHHs] CBOWCTB BEIIECTB M XMUMHYECKHUX
peaklnii; €CTEeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaONIOJAEHUE, H3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT *(pealbHbld M MBICIEHHBIA)® TMOJ PYKOBOJICTBOM
neaarora,

ClIeIoBaTh MpaBWJIaM MOJb30BaHUS XUMHYECKOW IOCYJI0M U J1abOpaTOpHBIM
0o0Opy/l0BaHUEM, a TaKKe IMpaBWJIaM OOpaIleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIMOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OTBITOB 110 MOJYYEHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OIPEIACITEHHON MaCCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA; IJIAHUPOBATh U
MPOBOJUTh XUMHUYECKHUE SKCHEPUMEHTHI MO PACHO3HABAHMIO PACTBOPOB ILIEIOYEH WU
KHCJIOT C TIOMOULIBIO HMHJUKATOpPOB (JIakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOATBEPKIAIONINX KayeCTBEHHBIM COCTaB HEOPTraHWYECKHUX BEIIECTB (KaueCTBEHHbBIE
pEeaklMM Ha MOHBI) MO/ PYKOBOJICTBOM I€J1arora.

9 KJIACC

pacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHSATHUM: XUMHUYECKUU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTRBO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCIEHUS, XMUMHUYECKas peakiius,
XUMHUYECKasl CBsI3b, *TEIIOBOM A(PPEeKT peakiuu, MoJib™*, MOJISIpHBIA 00BEM, PacTBOP;
AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SIECKTPOIUTAYECKAsT NUCCOLMAIUSA, PEAKIUA MOHHOTO
oOMEHa, KaTaJMu3aTop, *XWUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peaknuu’™, OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKITNH, OKUCIUTENb, BOCCTAHOBUTEb,
OKHCJICHME W BOCCTAHOBJIEHWE, aJUIOTpOmus, aM(OTEPHOCTh, XWMHUYECKas CBS3b
(koBaJIeHTHAsl, WOHHAS, METATMYECKasi), KPHUCTAIMYECKas pemeéTka, *KOppo3us
METaJUIOB, CIUIABBl; CKOPOCTh XHUMHYECKOW pEakiuu®, mpeneabHo JOoIMyCcTUMas
konneHTparwus (I1/IK) BemecTsa;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MHOHATUH (cM. m. 1) u
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MPUMEHSITh 3TH MOHATHS IPU ONUCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh 3HAKW W CHUMBOJIBI A (PUKCALUMU Pe3yJbTAaTOB HAOIOACHUIA,
cocTaByieHHs] (POPMYJT BEIIECTB U YPABHEHUM XMMHUYECKUX PEAKIMM, 3allUCU JaHHBIX
ycnoBuit 3a1a4. Mcnons3oBath 0003HaueHus1, uMmeromuecs B [lepuoaudeckoii cucreme u
TabIHIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHI 1 COJICH B BOJIC JIJISI BBITIOJHEHUS 33 IaHU.
ONpPENENIATh BAJICHTHOCTh M CTENECHb OKHUCIICHHUS XUMUYECKUX AJIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOrO0 COCTaBa; NPHHAIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY CO€IMHEHUH C OTIOPOH Ha OMPEIETICHHUSI, B TOM YHCJI€ CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBsI3W (KOB&JICHTHAsl, WOHHAs, METAJUIMUECKas)) B HEOPraHUYECKHUX
COCIMHCHMSX; 3apsi] WOHA MO0 XUMHUYECKOH (opMysie; XapakTep Cpelbl B BOIHBIX
pacTBopax KHCIOT U IIeNoued, *TUN KPUCTALIMYECKOW pemETKH KOHKPETHOTO
BelecTBa™;

packpbiBaTh  cMbici  [lepuommyeckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMAaHHE: *OMUCHIBATh M XapaKTEPHU30BaTh® TaOJIMYHYIO
dopmy Ileproguyeckoit CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3idyaTh MOHSITHS
«rnaBHas noarpynmna (A-rpymnma)y u «mnobouyHas noarpynmna (b-rpymnma)», manbsie u
OO0JIbIlIME TIEPUOABI; *COOTHOCUTH * 0003HAUEHHUSI, KOTOPHIE UMEIOTCSI B MIEPUOIAYECKOM
Ta0JIuUIEe, C YUCTOBBIMU XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JIEMEHTOB
(coctaB 1 3apsia spa, oOLIee YUCIIO ANEKTPOHOB U PacipeiesIEHUE UX MO JIEKTPOHHBIM
Cl0sIM); *OOBSICHATH® OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUHN B MpENesiax MajblIX MEPHOJIOB U TJIABHBIX MOATPYIII C
Y4ETOM CTPOCHHS UX aTOMOB;

KJacCu(UIIMPOBATh XUMUYECKHUE DJEMEHTHI; HEOPraHWYeCKHWe BEIeCTBa,
XUMHUUYECKUE peaKUuH (10 YUCIYy M COCTAaBy Y4YaCTBYIOIIMX B PEAaKUUU BEILIECTB, IO
TerIoBoMy 3G (HEKTy, M0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS] XUMUYECKHUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUIECKUEe XUMUYECKUE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIas OMUCAHUE MPUMEPAMHU MOJICKYJSPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OMIOPON HA CXEMBI;

COCTaBJIATh YPaBHEHUSI AJICKTPOJUTHUUYECKON TUCCOIMAIMU KHUCIOT, MIEeT0Yel U
COJICH; TIOJIHBIE M COKpaIlIEHHBIC YpaBHEHHUS pEaKlUil MOHHOTO OOMEHA; ypaBHEHHS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHNE FEHETUYECKOUN CBSI3U MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAaHUsI XHUMHUYECKUX TMPEBpallleHUuN IMociae MpeaBapUuTeIbHOIO
00CYXJIeHHUs C TIearorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMysie COECIUHEHHUS; MaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM pEaKIuu C
OIIOPOY Ha aJTOPUTM;

CJIeIoBaTh TpaBWJIaM IOJIb30BAaHUS XMMHYECKOM MOCYI0N U J1adopaTopHbIM
00Opy/IOBaHUEM, a TaKXKe IMpaBWIaM OOpalIeHHs C BEIECTBAMH B COOTBETCTBUH C
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UHCTPYKIHUSMU IO BBIIIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYCHHUIO U
coOnpaHuto ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro Irasa);

HNPOBOJUTH PEAKIWH, TOATBEPKIAIOIINE KAueCTBEHHBI COCTaB pPa3IMYHBIX
BEIIECTB: PACIO3HAaBaTh OMNBITHBIM MYTEM XJOpPUA- OpOMHUA-, HMOIWA-, KapOoHAaT-,
docdar-, cunukart-, cynbdar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHSI U HOHBI U3Y4YE€HHBIX
METAaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHWYECKHUX BEILECTB,;

IPUMEHSITh OCHOBHBIE ONEpAIlM MBICIUTENFHOW JESITeIbHOCTH — aHajiu3 |
CHHTE3, CpaBHEHHE, 000011IeHIe, CHCTEMAaTU3alI1I0, BBISBICHHE TPUIMHHO-CIIEICTBEHHBIX
CBsI3€H — JIJIsl M3YUEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIUN; €CTECTBEHHO-HAYyYHBIC
METO/IbI MO3HAHUS — HAOJIOACHNE, U3MEPEHNE, MOICTTMPOBAHKE, SKCIIEPUMEHT (peabHBbIHI
Y MBICJICHHBII).
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TEMATHUYECKOE INTAHUPOBAHUNE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJMMBIX HA OCBOCHHE KAXKI0M TeMbI yU€OHOTO ITpeAMeETa « XUMHUS»
denepaabHON agaNTUPOBAHHONW OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI OCHOBHOTO 001Iero oOpa3oBaHMs 00YJaromuxcsi C
3aJIEpP’KKON MCUXUUYECKOTO Pa3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOLIUM paszzaeiomM denepaiibHON paboueil mporpaMmsl
y4eOHOTro npeaMeTa « XUuMUs» OCHOBHOM 00pa30BaTeNIbHOM POrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [Ipu stom Opranuzanus
BIIpaBE€ camMa BHOCHUTb HU3MEHEHHUS B COACpXKAHME U pacHpefesieHHe ydeOHOro marepuaja M0 rojaaMm OOydeHHs, B
HOCJIEI0BATEIbHOCTh U3YYEHHSI TEM M KOJMYECTBO YacOB Ha OCBOEHHUE KaXKJIOM TEMbl, OMPEICIIEHUE OpraHU3allMOHHBIX (HOpM
oOyueHuss u T.. OOOCHOBAHHOCTb JAHHBIX M3MEHEHMH ompezensercs BbIOpaHHBIM OOpa3oBareiabHOW opranusaunuen YMK,
UH/MBUIYAJIIbHBIMU TICUXO(pU3NYECKUMU OCOOCHHOCTSIMU KOHKpETHbIX oOydarommxcs ¢ 3IIP, cremeHpi0 OCBOEHHOCTH WMHU
y4€OHBIX TEM, PEKOMEHIalUAMHU 10 0TOOPY M aJanTalli y4eOHOro MaTepuasa o XMMHUH, IpeicTaBieHHbIMU B [loscHUTENbHON
3aIHCKE.

[Ipensaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IIaHUpOBaHMs Ay oOyuarommiicst ¢ 311P: mepBbIil mpeanonaraer
OCBOEHHE MPOTPAMMBbI B MHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIACCE.

1-i1 BapuaHT

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 u B HEHENto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeEMsI)

MpumepHble Tembl, OcHOBHOE cogepiKaHue OCHOBHbIe BUAbI AeATeNIbHOCTU
pacKkpbiBalowMe AaHHbIN pasaen obyyvatowmxca

nporpammol,
M KO/IMYECTBO 4acos,
OTBOAUMOE Ha UX U3yyeHue

Pazpnen 1.IlepBoHayaibHble XUuMH4eckue NOHATHsA(20 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YeJIOBEKa

(54

[IpeaMeT XUMHUN.* Posib XUMUU B )KU3HU YeJsloBeKa. XUMHUS B
cUcTeMe HayK. MeTo/ bl T03HAHUSI B XUMUU.*

Tena u BemectBa. Pu3nvecKue CBONCTBA BEILECTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nvyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKU U YCA0BHUS NPOTEKAHUS XUMUYECKUX PEAKI[UM.
3HAKOMCTBO C IpaBUJIaMU 6€300aCHOCTU U NpHUEéMaMHU paboThI B
XUMUY€eCKOH 1abopaTopUHu.

JleMOHCTpau

1. JJabopaTopHOe 060pyZ0BaHHUe.

2. Pasiin4Hble BU/IbI XUMHYECKOH NOCYIbl.

3. 06pasubl BELECTB.

4. Cnoco6bl pasgesieHus cMecell (puabTpoBaHuUe, BbIIapUBaHUE,
JUCTUILISALUSA, XpoMaTorpadus).

JlabopaTopHble M IPaKTU4YeCKue paGoThl

Jla6opamopHble onbimvl:

OnucaHue pU3NIeCKUX CBONCTB BELECTB.

Pa3pneneHue cMecH C MOMOIIbI0 MarH1Ta.

IIpakmuueckue pabomul:

Ne 1. JlaBopaTopHOe 060pyA0BaHUE U IPUEMBI PaGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XMMUYECKOH J1a60paTOPHH.
Ne 2. O4MCTKa 3arpA3HeHHON NOBapPEeHHOM coun
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PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHUH C IOMOLIbIO I€/jarora.

PackpbIBaTb POJIb XUMUU B IPUPO/IE U )KU3HU YEJIOBEKA, €€ CBSA3b C JPyTUMU
HayKaMH.

PassinyaTh 4KCThIE BellecTBa U CMECH; OJJHOPO/IHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesIeHH s,

OnpefensiTb NPU3HAKK XUMUYECKUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh paBUJIaM OJIb30BAHUS XUMUYECKOU OCY10M U J1JaG0PaTOPHbIM
o60py/J0BaHUEM, @ TAKXKe NPAaBUJIaM 06pallieHUs ¢ XUMUYeCKHUMH Bellje-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 110 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIeM IleJjarora.

[I1aHUPOBATDb U MPOBOAUTH XUMHUYECKUH 3KCIIEPUMEHT M0 U3YYEHUIO U
ONKCaHUI0 QU3NYECKUX CBOMCTB BEILECTB, CIOCOG0B pa3/iesieHUs CMecelt
BellleCTB M0/ PyKOBOJCTBOM Ilefjarora c o6Cy>kJieHreM IJIaHa paboThl.

HWcnosib30BaTh NpH BEINOJHEHUH YIeOHBIX 3aJaHUH U B ITpolecce
HCCJIel0BATENbCKOH JiesiTeIbHOCTH HayYHO-NOIYJ/IIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COZlep>KaHus, CIpaBOYHbIe MaTepUaJbl, pecypcbl UHTepHeTa o/,
PYKOBOACTBOM IeZarora.

BbicTpanBaTh pa3BEépPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONTOPOI Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN annapaT Kypca XMMUH



Tema 2. BemecrBa
U XMMUYeCKUe peaKIuu
(154)

ATOMBI ¥ MOJIEKYJIbI. XUMHUY€ECKHE 3IEMEHThI. 3HaKU (CUMBOJIbI )
XUMHUYECKHUX 3J1EMEHTOB. [IpOoCThIe U CJI0KHBIE BELECTBA.
ATOMHO-MoOJIEKYJIIpHOE yYeHHUe.

XumMuyeckasi GopMyJia. BaleHTHOCTE aTOMOB XUMHUYECKUX
3JIeMEHTOB. *3aKOH NMOCTOSHCTBA COCTaBa BelleCTB.*
OTHocUTeIbHasA aTOMHas Macca. OTHOCHUTe IbHAsa MOJIeKy i pHas
Macca. MaccoBasi 10J151 XUMHUY€ECKOT0 3JIeMEHTA B COEeJUHEHHUHU.
dusuyeckue U XUMUYeCcKue ABJeHNd. XUMuYecKas peaKkLius.
[Ipr3HaKu U yCca0BUA NPOTEKAHUA XMMHUUYECKUX peaKLUil.
XuMHYecKre YypaBHEHHUSI.

TuUnbI XUMUYECKUX peaKuni (coeJMHEHU, pa3/IOKeHUs],
3aMelleHus1, 06MeHa).

3aKO0H COXpaHEeHUs MacChl BEILleCTB.

*M. B. IOMOHOCOB — Y4€HbIH-3HIUKJIONEAUCT.*

JAemoHcTpauum

dusnyeckue siBjeHuUs (pacTUpaHHUe caxapa B CTYINKe, KUIIEHHE U
KOH/IEHCALMs BOABI U T. [1.).

XuMHUUyecKue sIBJeHUs (TopeH e CBeYH, pa3jioKeHHue caxapa,
B3aMMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
pasnoxeHue rugpokcua meau (1), B3auMojeiicTBre XKesesa ¢
cepoii, B3anMoelcTBUe XkeJse3a ¢ pacTBopoM costu Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHS MacChl.

NabopaTtopHble U npakTMyeckue paboTbl

JlaGopaTOpHBIE OMBITHI:

[IpuMepbl GpU3NYeCKHUX ABJIEHUH (MJ1aBJIeHUE BOCKA, TasiHUE
JbJA).

[IpuMepbl XUMHUYeCKHUX ABJIeHUH (TpOKaJIuBaHUEe MeJHOH
POBOJIOKH, B3aUMO/JIeMICTBUE MeJia C KUCJIO0TOU).

Mopesni aTOMOB U MOJIEKYJT

MpakTuyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuni

BbluncneHus

— OTHOCPITEJIbHOﬁ MOJIeKyJIHpHOI\/JI MacCChbI BellIECTB;

— MacCOBOH JIOJIM XUMHYECKOT0 3JIEMEHTA 110 GopMyJie
CoeIMHEeHHUS.

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
HaG6JII0/ieHUE, MO/IEJIUPOBAHMUE, SKCIIEPUMEHT) U OCHOBHBIE ONEPALUU
MBICJIUTE/bHOU e TeNIbHOCTU (CpaBHEHUE, KJacCUPUKALUs) AJs1 U3yYEHUSs
BELIECTB U XMMUYECKHUX PEaKLMi C ONOPOM Ha aJIFCOPUTM UJIU CXEMY.

PacKkpbIBaThb CMbIC/ U3y4aeMbIX IOHSITHUH U 3aKOHOB U IPUMEHSATb 3TH NOHATHS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH C 0MOPOii Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazyimyaTh GU3MYECKHEe U XUMUYECKHUE SIBJIEHUS], 00bSACHATD UX CYIHOCTb C TOYKU
3peHMsI aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C ONOPOI Ha ONpe/ie/IeHUs] U CXEMBI.

OnpefiensiTh NpU3HAKU XUMUYECKUX PeaKMH, YCI0BUSA UX NPOTEKAHUS.

O6BACHATD CYIIHOCTb GU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOUKH 3PEeHHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€EHHUs C UCII0JIb30BaHHUEM BU3YaJIbHOM OMOPBI.

KnaccuduuypoBaTh XMMUYeCKHe peaKIuU (110 YUCIY U COCTABY pearupyroLiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOpPMyJIbl GUHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJessTh
BaJIEHTHOCTb 110 pOPMYJIaM BEIECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
JEeUCTBUM.

PaccTtaBaATh K03pPHUIIMEHTb] B ypaBHEHUAX XMMHUYECKHUX PeaKLUH C 0IIopoi Ha
aJICOPUTM y4eOHBIX JeHCTBUH.

CnenoBaTh IpaBUJIaM M0JIb30BAHUSA XMMHUECKON NOCY10H 1 1abopaTOPHBIM
0060py/I0BaHKEM, A TAK)Ke MPaBUJIaM 00pall[eHUs C BEIECTBAMU B COOTBETCTBUH
C MHCTPYKLHSIMH T10 BBINOJHEHHUIO JTa60PAaTOPHBIX XUMUYECKHX OTIBITOB IO/,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh MpY BBINOJHEHUH yUYe6HbBIX 3a/JaHUH U B IpoLiecce
HMCCJIeI0BATE/IbCKON JAesITeIbHOCTHU
HAy4YHO-TOMNYJ/ISIPHYIO JIUTEPATYPY XUMUYECKOTO COJIePXKaHHs], CIPABOYHbIE
MaTepuasel, pecypcbl UHTepHeTa Mo/ pyKOBOACTBOM Ilefjarora.

BeIcTparBaTh pa3BEPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HA
nHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATHUHHBIN annapaT Kypca XUMUH

Paspe 2. BaxkHelilue npecTaBUTe/IM HeopraHmyeckux Bemects (30 )
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKcnpax

(54

Bosayx — cMech rasos. CocTaB Bo3zyxa.

Kucsopos — 3/1eMeHT U IPOCTOE Belle-

cTBO. 030H — *ajuoTponHas Mogudukanus Kucaoposaa.*
HaxoxzieHne Kucgopoia B Ipupoe, usndeckre U XUMUYeCKHe
CBOMCTBA (peak My OKUC/IEHHs, FOpeHue). Y CJI0BUS
BO3HUKHOBEHMA U IpeKpalleHus ropeHus. [lonsaTue

06 OKCH/AX.

*Croco6bl OJIy4eHUs KUCJI0poa B 1a60paTOPUH U
npombliuieHHOCTH.* [IpuMeHeHue kucaopoga. Kpyrosopor
KHCJI0pOJia B IPUPO/JE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKiy, HOHSITHE O
TEPMOXHMHUYECKOM YpaBHEHHUH, 9K30*- U 3H/J0TEPMUYECKUX
peaxIusx.

*TonnBo (HeDTh, yrosib U MeTaH). 3arpsi3HeHHe BO3/1yXa,
Croco0bl ero nNpeJoTBpaLleHus. YcuaeHue IapHUKOBOI0
addexTa, pa3pylieHrue 030HOBOTO CJI0s.*

JAemoHcTpauum

B3aumopericTBre pocdopa, ceprl U xKeJie3a C KUCJI0POA0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0O0TBITOB).
OnpenesieHre coZiepKaHUA KUCJI0PO/ia B BO3/yXeE.
OHblTbl, JAEMOHCTPpHpYHOLIHe YCJIOBHUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

Na6opatopHbie U NpaKkTUYecKue paboTbl
JlabopaTOPHBIX ONBIT:

O3HaKoMJIeHHe c 06pa3LiaMH OKCH/IOB.
[IpakTHyeckas pabora:

Ne 4. [lonyueHHe KUCA0POJA, U3YYEHUE er0 CBONCTB.

Bbluncnenus
— MOJIEKYJISIPHOM MaccChl KUCJI0pO/ia M 030HA HAa OCHOBAaHUHU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTa
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PackpbIBaThb CMbIC/ U3y4aeMbIX IOHSATHH U IPUMEHSTb 3TH IOHATHS NPU
ONMCAHUU CBOWCTB BELECTB U UX NPEBPAlleHUH C UCI0b30BaHUEM ONOPHbIX
CJIOB U KJIMILE,

XapaKTepu30BaTh (ONMUCHIBATB)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3aNUCH
COCTaB BO3/lyxa, QU3HUYeCKHe U XU-MUYeCKHe CBOMCTBA KUCI0PO/Aa, CIOCOGEI
€ero NoJiyyeHus1, NpMMeHeHHe U 3Ha4eHHe B IPUPO/ie U XHU3HHU YesI0BeKa.

CpasHusamb peakyuu 20peHusi U Med1eHHO20 OKUC/AEHUS C IPeJBAPUTETbHBIM
06 CcyXjeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI 15 OJYyYeHHUs KUCI0POo/ia (BbITECHEHHEM BOJbI U
BO3/yxa).

PacrosHaBaTh ONBITHBIM Ny TEM KUCI0POJ, 10, KOHTPOJIEM IleJjarora.

HWcnosib30BaTh XUMUYECKYI0 CUMBOJIMKY AJ151 COCTaBJIeHHUs GOPMYJT BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKHUX PeaKIUH ¢ yJacTHeM KUCI0poAa.

O6BbACHATD CYIHOCTDb 3KOJIOTHYECKUX NTPO6JIeM, CBA3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CnenoBaThb MpaBuiaM 6e30MacHON paboThl B 1a60paTOPHUX IPH UCIIOJIb30BAaHUH
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM [IEeAArora, a TaKkxe
npaBuJ/aM 06palieHus C FOPIOYMMH BeLeCTBaMU B GBITY.

[11aHUPOBATb M OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJII0JeHUS, JieJIaTh BbIBOZbI 10 pe3y/IbTaTaM 9KCIIePUMEHTa M0/
PYKOBOACTBOM IeJarora.

YyacTBOBaTbh B COBMECTHOH paboTe B IpyIIe.

Hcnosb30BaTh NpH BBIIIOJHEHHUH yYeOHBIX 3alaHUH U B Ipoliecce
HCCJIel0BATENbCKOH JiesiTeIbHOCTH HayYHO-NOIYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI0 COZlepKaHus, ClIPaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa no/,
PYKOBOACTBOM IeJarora.

BbicTpanBaTh pa3BEPHYThIE MHCbMEHHbBIE U YCTHBIE OTBETHI C OOPOH Ha
MHpOpPMaLMIO U3 yieOHUKA U CIPABOYHBIX MATEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYEHHbIH MOHATUHHBIN annapar Kypca XMMHH



Tema 4. Bogopoga.
IloHATHE 0 KUC/IOTAX U COJIAX

(54

Tema 5. KosinuecTBeHHbIE
OTHOIIIEHUSA B XUMHH
(44)

Bopopoa — aneMeHT U npocToe BellecTBo. HaxoxieHue B
npupoje, pusnvyecKue U XMMHUYeCcKre CBOMCTBA (Ha MpuMepe
B3aUMOJENCTBHUS C HEMeTa/lJIaMH U OKCH/IaMHU METAJIJIOB),
npUMeHeHHe, *croco6bl noydyeHus.*

[loHsATHE 0O KUCTOTAX U COJISIX.

[emoHcTpauumn

[Tonydenue, cobupaHue U pacio3HaBaHUE BOAOPOJA.
l'opeHue Bogopoaa.

BsaumozeiicTBre Bogopoa ¢ okcuom meu(1l).

Na6opatopHbie U NpaKTUYecKue paboTbl
JlabopaTOPHBIN OMBIT:

B3anMo/ieHCTBHE KUCIOT C META/IJIAMU.
[IpakTHYeckas paboTa:

Ne 5. [Tosiy4yeHHe BOAOPOAA, U3yUEHHE ero CBOUCTB.

Bbluncnenus
— MOJIEKYJIIPHOW MacChl BEIIECTBA HA OCHOBAHWUU aTOMHOH
MacCChbl XMMUY€ECKHUX 3JIEMEHTOB

KosnuectBo BewectBa. Mosib. MosisspHast Macca. 3akoH
ABorazpo. MosisipHbIf 06 €M ra30B. Pac4éThl 10 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanms
06pas3s1bl BEIIECTB KOJUYECTBOM 1 MOJIb.

BbluucneHnus

— 06'bEMa, KOJIMYEeCTBA Bell[eCTBa ra3a [0 ero U3BeCTHOMY
KOJIMYECTBY Bell|eCTBA WU 00 BEMY;

— 06'bEMOB ra3oB [0 ypaBHEHUIO peaKLM1 Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOIIIEHUH I'a30B
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PacKpbIBaTbh CMbICJ U3y4yaeMbIX NOHATHUH U IPUMEHATb 3T NOHATHUS IPU
OINMCAaHUU CBOMCTB BEILeCTB U UX MpeBpalleHUH.

XapakTepu30BaTh (ONUChIBaTh) QU3NUECKUE U XUMUYECKHUE CBOMCTBA BOJOPO/a,
Croco6bl ero noJiyyeHus, IpuMeHeHHe C ONIOPOH Ha IJIaH, KpaTKY!o 3aIHCh,
cXeMy.

Co6upaTb npubop A1 NOJy4YeHUsI BOAOPO/ia C UCII0JIb30BAHUEM BU3YaJIbHON
OIOpHI

HWcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY ISl COCTaBJIeHUs1 GOPMy.JI BellecTB,
MOJIEKYJISIPHBIX YPaBHEHU M XUMUYEeCKHUX PeaKLUH ¢ yyacTueM BoJopoja C
OTIOpOH Ha aITOPUTM.

CrnenoBaThb paBUJIaM 6e30MacHOi paboThl B 1a60paTOPUU NTPH UCIIOJIb30BAHUU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJ/aM 06palleHus C FOPIOYMMH BelLlleCTBaMU B GbITY

[l1aHMpOBATh U OCYLIECTBJIATh Ha MPAaKTHKE XUMHUYeCKHe IKCIepUMEHTHI,
NPOBOJUTH HabJII0/IeHUS, ieJIaTh BBIBO/bI 10 Pe3yJ/IbTaTaM 3KCIIepUMEHTa M0/
PYKOBOACTBOM IeAarora ¢ o6CcyieH1eM IJ1aHa paboThl, C HCNOJIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpymIe.

[l1aHMpPOBATE U OCYLIECTBJIATD Ha MPAKTHKE XUMHUYECKHE IKCIIepUMEHTHI,
MPOBOAUTH HAOJII0/JeHHS, JleJIaTh BbIBOZbI 110 pe3y/IbTaTaM IKCIIepUMEeHTa.

YuyacTBOBaTh B COBMECTHOH paboTe B rpyIne

PackpbIBaTh CMBICJ U3y4aeMbIX TOHATUH U IPUMEHSATb 3TH NIOHATHS, @ TaKXKe
H3y4YeHHble 3aKOHbI ¥ TEOPUHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nejarora.

BbIYMCAATH MOJIIPHYIO MacCy BeLeCTB; KOJUYeCTBO BeleCTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pas3el], AJITOPUTM Y4eOHbIX IeHCTBUN: KOJIMYECTBA, 06'bEMA, MaCChI BEIlleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM POJYKTOB
peakIuu.

BeicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OTOPOH Ha UH-
¢dopmaruio U3 yueGHUKA U CIPABOYHBIX MaTEPHUA/IOB, FPAMOTHO MCIOJIb30BaTh
M3y4eHHbIH MOHATUHHBIA annapaT Kypca XMMHH € TOMOIIbIO [TeJjarora.



Tema 6. Boaa. PacTBopbl.
IloHATHE 06 OCHOBaHMAX

(549)

Boja, ee cocTas, cTpoeHUe, MoJIeKyJ1bl. DU3NUeCKHe CBOKWCTBA
BO/IbL. *AHAJIN3 U CUHTE3 — METO/Ibl U3yUeHHs COCTaBa BOJbL*
XUMHUYECKHE CBOKCTBA BO/JbI

(pasJsiockeHHe, peaKIK C HATPUEM, OKCU/I0M KaJIbLUsl, OKCHIOM
cepol V.

CocraB ocHoBaHuH. [loHATHE 06 HHAUKATOPAX.

*Bopa Kak pactBopuTesb.* PacTBopsl *PacTBopuMOCTb
BeleCTB B Boje.*

*HacpblLleHHbIE U HeHaChlLleHHbIe pacTBOPEL * MaccoBas foJist
BellleCTBa B pacTBOpE.

*PoJIb pacTBOPOB B IPUPO/E U B )KU3HU YesioBeKa. Kpyrosopot
BO/ZIbI B IpUpo/e.* 3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa

Y OYUCTKA NPUPOSHBIX BOJ.

JAemoHcTpauum

JJIEKTPOJIN3 BOABI; CHHTE3 BOJIbl; B3AHMO/I€MCTBUE BOJIBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO KCNOJIb30BAHUE
BU/IEOMaTePHUAJIOB).

PacTBopeHUe BelleCTB € Pa3IMYHON PaCTBOPHUMOCTBIO.
HUccnenoBaHye pacTBOPOB KUCJIOT U 1[eJI0OYEH C TOMOIbIO
WH/JUKAaTOPOB.

Na6opatopHble 1 npakTU4ecKkue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHUE PACTBOPOB C OllpeieJIEHHON MacCcoBOM
JloJiell pacTBOPEHHOTrO BellecTBa.

BbluncneHnums
— C HUCIIOJIb30BAaHHUEM IIOHATHUA «MaCCoOBad A0JId BellleCTBa B
pacTBOpe»
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PacKpbIBaTbh CMbICJ U3y4yaeMbIX NOHATHUH U IPUMEHATb 3T NOHATHUS IPU
OTMCAaHUU CBOMCTB BellleCTB U X NpeBpallleHUH ¢ TOMOlbIo Nejarora.

XapakTepu3oBaTh PU3NUECKHe U XHMUYeCKHe CBOMCTBA BOJibl, €€ poJib KaK
pacTBOpUTEJISI B IPUPOJHBIX IPOLECCcax C ONOPOM Ha IJIaH U CXeMY.

CocTaB/IsITb ypaBHEHUS XMMHUYECKUX PeaKLMH ¢ yuacTHeM BOAbI C OIOPOH Ha
cxXeMy.

OGBACHATD CYyLHOCTb 3KO0JI0IMUYeCKUX P06.JieM, CBI3aHHbIX C 3arpsi3HeHUEM
NPUPOJHBIX BOJ, CIOCOObI OUMCTKHU BOJbI OT IPUMecel, Mephl 10 OXpaHe BOJ
OT 3arpsiI3HeHUs NocJle NpeABapUTeNbHOTO CTPYKTYPUPOBAHUSA MaTepHaJa.

[l1aHMpOBATE M OCYLECTBISATD HAa IPAKTHKe XMMHUYeCKHe IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOIeHHUS, [ie1aTh Bbl-

BO/ibI 10 pe3yJIbTaTaM 3KCllepUMeHTa N0/, KOHTPOoJIeM Mearora,
HCI0JIb30BaHUEM KJIUIIIE.

CrnenoBaThb paBUJIaM 6e30MacHOi paboThl B J1a60paTOPUU NPU UCTIOIb30BAaHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

[IpoBOANTE BEIUKC/IEHHS C TPUMEHEeHHeM NOHATHSA «MaccoBasl 10J151 BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 3aJJaHUH U B Ipoliecce
HCC/Iel0BaTebCKOM e TeJIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHYEeCKOTr0 CoZiepXKaHus, ClIpaBOYHbIe MaTepualbl, pecypcel UHTepHeTa
110/}, pyKOBO/ICTBOM IleJiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
nHopMaIMIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJoB, TPAaMOTHO
KCII0/1b30BaTh U3y4YEeHHbIN NIOHATUHHBIN allllapaT Kypca XMMUH 11ocj1e
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUA MaTepHaja



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4yecKHx
coeAUHEeHMI

(11y)

Krnaccudukanus HeopraHuueCcKUX COe JUHEHUM.

OKcuAbl: COCTaB, KiaccupukaLys (OCHOBHbIE, KUCJIOTHEIE,
*aMmdoTepHbIe, Hecosie06pasyolie Ha MpUMepe OKCcH/a
yriepoza Il v okenaa asota ll, HomeHksatypa. [lonydenue*
OKCH/IOB (B3aMMOZENCTBUE C BOAOW, KNCIOTaMM, Lesiodamu).
OcHOBaHUA: cOCTaB, KJaccudukanus (11eg10494 U
HepacTBOpHMble OCHOBaHHs1), HOMeHK/IaTypa.

KucoTsl: cocTas, kaaccudukanusi, HOMEHKIATYPa, PU3NIECKUE
Y XMMU4YeCKHe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMHU
OKCHJIJaMH COJISIMU Ha IpHUMepe COJISTHOM U CepHOU KUCJIOT),
*croco6bl mostydeHus.* PsiJ; akTHBHOCTH METAJJIOB.

Couv (cpesHME): HOMEHKJIATYPA, *CrI0CO6bI TOJyYeHUs ¥,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KHUCI0TaMY, 1[eJI0YaMU U
COJISIMU.

['eHeTHYecKas CBA3b MeXAY KJIacCaMH HeOpraHU4eCcKUX
coesuHeHul. 'eHeTHYeckue psbl. [loHATHE 06 aMpOTepPHBIX
TMAPOKCHAX Ha IpHMepe LIUMHKA U aIIOMUHUSA. XUMHUYeCKHe
CBOMCTBA - B3aUMO/efICTBHE C KUCJIOTaMH U LieJl04aMHu.
PassnoxeHue npy HarpeBaHHUU.

JAemoHcTpauum

06pa3sibl HeOpraHUYeCKHX BELIECTB Pa3JIUYHbIX KJIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KHCJIOTHI C OKCUA0M
meau(11).

Peakuus HeHTpasU3aLUU.

BriTecHeHUe 0JJHOT0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

Na6opatopHble 1 NpakTUYecKue paboTbl

JlabopaTOpHBIe ONBITHI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[Tonydyenue HepacTBOPUMBIX OCHOBAaHHUH.

B3auMopelicTBMe HEpaCTBOPUMBIX OCHOBAaHUM C KUCTOTaAMH.
PasnoxxeHue rugpokcuia Meau(Il) mpu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PellleHHe 3KCIepUMeHTaJIbHbIX 33/1a4 10 TeMe « OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeIUHEeHUM».

BbluncneHnus
— I10 YPaBHEHUAM XUMHUYIECKHUX peaKuHﬁ

OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTAaHNUECKUX COSANHEHHH 110 MIa0IoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX COEINHEHNH Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne GopMys OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUI U Ha3bIBaHHE
UX 110 MEXIYHApOAHOH U TPUBHAIBHON HOMEHKIIATYPE C UCIONb30BaHUEM
OTIpeIeNIeHNUs U TaOIHIBI PACTBOPUMOCTH.

KiraccuduipoBaHnue n3ydaeMbIX BEIIECTB II0 COCTaBY U C8oOlicmaam C ONOPOH Ha
OTIPE/IENICHNUS, CXEMBI M TaOJIHIy PaCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB M CXeMBI «[ eHeTnuecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COETUHEHHUIN 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XHMHYECKUX CBOICTB
U3YYEHHBIX KJIACCOB, IPYIII BEMIECTB, K KOTOPHIM OHH OTHOCSITCS C HCIIOJIB30BAaHUEM
cxeMslI «['eHeTHYIecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX
COEIMHECHUI» N0l pyKOBOJCTBOM Iearora.

CocraBieH1e MOJICKYJISIPHBIX YPaBHEHUH peakIuii, WITIOCTPUPYIOIUX XUMUUECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOIYYeHl sl BEMECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OIIOpOii Ha BepOAIbHYIO CXEMY B KaUeCTBE 3PUTEIILHOM OIOPBI.

CocTaBieHre MONEKYISIPHBIX YpPaBHEHHI PeaKIUi 1o cXeMaM C IpeIBapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyIonX BEIECTB.

Brruncnenue mo ypaBHeHUSIM XUMUYECKUX PEAKIMi KOJMIECTBa, 00bEMA, MacChl
BEII[ECTBA 110 KOJIMIECTBY, 00BEMY, Macce peareHToB MM IPOAYKTOB PEaKIUH IO
AITOPUTMY.

[InanupoBaHue U OCYILIECTBICHUE HA IPAKTUKE XUMUYECKOT0 3KCIIEPUMEHTA U
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIISL.

DopMynpoBaHHEe BEIBOJIOB 10 pe3yJIbTaTaM SKCIEPHUMEHTA C UCII0NIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TIEIarora U BEIIOTHEHUE IPABIII O€30TIacCHON paboThHI B
71a00paTOPUH MPH MCHOIB30BAHUI XUMHIECKOH MOCY/ABI B 000PyIOBaHUS.
Vcnonp30BaHue MPY BHIOJHEHUH Y4eOHBIX 3aJaHU| U B TIpoLiecce
HCCIIEeZIOBATENbCKOM NeATeIbHOCTH HayYHO-IIOMYJIAPHOM JIUTEpaTypbl XUMHUYECKOTO
coJiep KaHysl, CIIpaBOYHbIE MaTepualsl, pecypchl MHTepHeTa, ocyliecTBiIeHre BIOOpa
0/l PyKOBOJICTBOM TI€/larora.

BeicTpanBanne pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha
nH(popMaImIo n3 ydeOHNKa H CIPAaBOYHBIX MaTEePHaIOB, TPAMOTHOE HCIOIB30BaHHE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paszaen 3. [lepuognyeckuii 3akoH U [lepuoauyeckas cucremMa XMMU4ecKux 3jieMeHTOB /I. U. MeH e ieeBa.
CtpoeHue aTOMOB. XMMHYeCKasl CBA3b. OKHCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 4)
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Tema 8. MepuoanuecKkuii 3aKoH u
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

A.WU. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJacCUPUKALIMU XUMUYECKUX 3/IeMEHTOB.
[ToHsiTHE O rpynnax CXoAHbIX 3J1EMEHTOB (1L|eJIOYHbIe U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHbIE rasbl).
*J1eMeHTbI, KOTOpble 06pa3yloT

aMmboTepHbIe OKCUABI U THPOKCUABL*

[leproandeckuit 3akoH u [leprofu-dyeckas cucrema
XUMHU4YecKux asieMeHTOB /Jl. U. Meneneesa. [lepuopbl, rpyIiel,
noArpynnel. Pu3ndecKuit CMbICJ NOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMepPOB epruoa 1 IPYMIIbL.

CtpoeHue atoMmoB. CocTaB aTOMHBIX A/ep. *U3oTonbL*
JnexTpoHbl. CTpoeHHUe 3/1eKTPOHHBIX 000/104eK AaTOMOB IIEPBBIX
20 XMMHYeCcKHX 371eMeHTOB [leprojuyecKoi cCUCTeMBbI

J. U. MeHaeneeBa.

XapaKTepHCTHKa XMMHUYECKOT0 3JIeMeHTa M0 ero MoJIOKEeHHIO B
[lepuopunueckoit cucteme /. U. MeHeneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
NIepHO/I0B U IJIaBHBIX IOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(nopsizkoBoro) HoMepa.*

*3HaveHnue [lepruoandeckoro 3akoHa v [lepuoguyeckoin
CHUCTEeMbl XUMUYECKHX 3JIEMEHTOB [JId PA3BUTHUA HAYKH U
npakTuki. J|. . MeHiesieeB — y4€HBIH, NeJaror U rpakaaHuH.*

JAemoHcTpauum

KopoTkomnepuozaHas u AJiMHHONepUOUHasA GOpMBbI
[leproanyecKoi cUCTEMBI XUMUYECKUX 3JIEMEHTOB

/. U. MeHgeneeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTaJlJIOB U HEMETAaJIJIOB.

Nab6opaTtopHble U NpakTUYecKue pabotbl

JlabopaTOPHBIN OMBIT:

BsaumopelicTBue ruApoOKCUA [UHKA C pACTBOPAMU KUCJIOT U
iesioyen
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PackpbIBaTh CMbICJI IEPUOAUYECKOT0 3aKOHA 101 pyKOBOJACTBOM Ie/1arora.

[ToHUMaTh CyLIECTBOBAHUE NEPHUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIeMEeHTOB (U3MeHEeHHE PaZiJuyCOB aTOMOB U 3JIEKTPOOTPULIATESBHOCTH) U UX
COeZIMHEHUH OT MOJIOKEHHUS B IEPUOAUYECKON CUCTEME U CTPOEHHS aToMa C
HCIOJIb30BAHUEM CXEM U TaOJIMII.

YcTaHaBAUBATh CBSA3b MEXK/1Y IOJI0KEHUEM 3JIEMEHTA B IEPUOAUYECKON cUCTEME
U CTPOEHUEM €ero aToMa (CoCTaB U 3apsj aApa, obliee YUCI0 3JJeKTPOHOB U
pacrpe/iesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam u nepuojam [leprosnyeckoil cucTeMbl C IOMOLLbIO efarora.
XapaKTepu30BaTb XMMHUYECKHUE 3JIeMEHThI IepBbIX TPEX IEPUO/I0B, Kajlus,
KaJIbLIus 10 UX NoJioxkeHHUIo B [lepuoguyeckoii cucteme /l. U. Menzeneesa.

CrneznoBaThb paBuJaM 6e30nacHON paboThI B J1IaGOPaTOPHU NTPH UCIOJIb30BAHUU
XUMHUYECKOH MOCYy/ibl U 060pYLOBaHUS N0 KOHTPOJIEM IleJarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
“HOpMaIHIO U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
KCII0/1b30BaTh U3yYeHHbIN NOHATUHHbBIN anlllapaT Kypca XMMUH 11ocj1e
CTPYKTYPUPOBAHUS MaTepuasa ¢ UCI0JIb30BaHUEM KJIULIE.

HWcnosib30BaTh NpHU BHINOJIHEHHH yUe6HBIX 3a/JaHUH TEKCThI yYeGHUKA [ocIe
CTPYKTYpPUPOBaHUS MaTepuasa, ClipaBoYHble MaTepHuaJbl ([lepruoguyeckyro
CUCTeMY XUMUYeCcKuX 3ieMeHTOB /JI. U. MeHiesieeBa, TabIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U coJiell B BOJie, 3JIEKTPOXUMHUYECKUN PsJl HallpshKeHU
MeTaJIJIoB).

HWcrnosib30BaTh NPH BHITTOJTHEHUH YYEOHbIX 33/IaHUH U B ITpoIiecce
HCCJIeJ0BATE/IbCKON e TeIbHOCTU HAyYHO-NIONYJIIPHYIO JTUTEPATYPY
XUMUYECKOT0 COZlepKaHusl, ClIpaBOYHbIe MaTepUaJibl, pecypchbl UHTepHeTa noj,
PYKOBO/ICTBOM Iejarora



Tema 9. XumunyecKkas cBasb.
OKuUcAnTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkLuumn

(84)

9 KJIACC

*JJIEKTPOOTPHULIATENBHOCTh* AaTOMOB XUMHYECKHX 3/1EMEHTOB.
XuMHYecKas cBsi3b (MOHHasl, KOBaJIeHTHAs NOJIsipHas U
KOBaJIeHTHasl HENOJIsIpHAs).

CTeneHb OKHC/IEHHUS].

OKHcIMTeIbHO-BOCCTaHOBUTeIbHbBIE peakLuu (OBP). [Iponeccer
OKHCJIEHUS U BOCCTaHOBJIeHHUA. OKUCJIUTE/N U BOCCTAHOBUTEJIH.

JAemoHcTpauum
OKHCIUTENIbHO-BOCCTAHOBHUTE/IbHBIE peaKLUU: TOPEHME,
peakLuu pas3JioKeHus, COeJUHEHUS

(2 u B HEHento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMSI)

PacKpbIBaTh CMBIC/ U3Y4aeMbIX OHSATUH 0/ PYKOBOACTBOM IleJarora.

OnpenesisiTb BUJ XUMUYECKO# CBSI3U B COEJMHEHUH C UCII0/Ib30BAHUEM CXEM.

Omnpene/isiTh CTENEHb OKKCIEHNs XUMHUYECKOT0 3JIEMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCII0JIb30BaHHEM aJITOPUTMA.

OnpezensiTh 371eMeHT (BeIeCTBO) — OKHUCJIUTEJb U 3JIEMEHT (BeILeCTBO) —
BOCCTaHOBUTEJIb.

O6BACHATD CYLIHOCTD NMPOLECCOB OKKUC/IEHUsT U BOCCTAHOBJIEHUS.

CoCTaBJATb 3JIEKTPOHHBIH 6a/IaHC C yYETOM YK C/Ia OTJAHHBIX U TPUHATHIX
3JIEKTPOHOB.

CocTaB/ATb ypaBHEHHE OKUCIUTENTbHO-BOCCTAHOBUTEIBHOM peaKIiy o
aJIrOPUTMy pa36opa OKUCJIUTENbHO-BOCCTAHOBUTENbHOM peaKLUu.

Hcnosib30BaTh NPH BBINOJIHEHUH YUe6HbIX 3aJaHUH TEKCThI yueGHUKa IocIe

CTPYKTYpPHUPOBAHUs MaTepHaa, ClIpaBOYHbIe MaTepUasbl (IePUOJUIECKYIO
CUCTeMY XUMHUYeCKUX 371eMeHTOB /I. . MeHies1eeBa, TabIMLy pacCTBOPHMOCTH
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsJl HAllPSHKeHUH
METAJIOB).

MpumepHbIe Tembl,
pacKpbiBaloLmne AaHHbI pa3gen
nporpammbl,

M KOINYECTBO YacoB, OTBOAMMOE
Ha X UsyyeHune

OcHoOBHOE coaepKaHue

OCHOBHbIE BUADbI AEATE/IbHOCTH
obyuarowmxca

Pa3geu 1. BemecTBO M XUuMHU4YecKHe peakuui (17 4)
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IloBTOpEHUME U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/e/ioB
Kypca 8 kiacca

(54

[lepuoanyeckuii 3akoH. [leproguyeckasi cucTeMa XUMHUYECKUX
asieMeHTOB /I. . MeHesieeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTHU
B MU3MeHEeHHH CBOMCTB XMMHUUYECKHUX 3J1eMEHTOB NepPBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUH C [10JI0KEHHEM 3/IEMEHTOB B
NepuoANYeCcKol CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeopraHU4ecKHX BellleCTB
(MexayHa-poJiHas U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
BellleCTB, OTHOCALIUXCS K Pa3JIMYHBIM KJIacCaM HeOpraHU4ecKux
coeIMHEHUH, UX FeHeTU4YeCcKas CBI3b HeOPraHWYeCKHUX BelleCTB.
CTpoeHue BellleCTBa: BU/Ibl XUMHU€ECKOW CBSA3U U THUIIbI
KPHUCTA/VINYECKUX PeLIETOK. *3aBUCHMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus*

JleMOHCTpau

1. Moaeu KpUCTalJIMYeCKUX PelIéTOK HeOPraHUYeCKHX BellleCTB.
2. KopoTkonepuoHasi U AJIMHHONEPHOAHAsA GOpMbl
[leproanyeckod cUCTeMbl XMMHUYECKHX 3J1eMEHTOB

J. U. MengeneeBa

XapaKkTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaausi U
KaJIbIIUsl 110 UX NoJIoKeHHUI0 B [lepuoaudeckoii cucteme /Jl. U. MeHeseeBa ¢
0IOPO Ha AJITOPUTM.

KnaccuduunpoBaTh 1 Ha3blBaTh HeopraHW4ecKre BellleCTBa U3y4yeHHbIX
KJIACCOB C OMOPOU Ha CXeMYy, TaGJIHUIy PACTBOPUMOCTH.

OnuceiBaTh 061IHe XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB,
NOATBEPXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPOH Ha CXEMY.

OnpezensaTh BUJ XMMUYECKON CBSI3U M THUI KPUCTAJIMYECKOHN peléTKU
BellleCTBa C ONOPOH Ha CXeMy.

[IporHo3upoBaTh CBOKWCTBA BelL|eCTB B 3aBUCHMOCTH OT UX CTPOEHHUS N0CJIe
npe/iBapUTebHOr0 pasbopa.

BeicTpanBaTh pa3BépPHYTble NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOH Ha
MHGOpPMaIMIO U3 yYebHMKa U CTIPaBOYHbIX MAaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN anlnapaT Kypca XUMHH.

Hcnonb3oBaTh Npy BbINOJHEHUH yueOHBIX 3aZlaHUH U B rIpoliecce
HCCJIel0BaTebCKOM e TeJbHOCTH HayYHO-MONYJISPHYIO JJUTepaTypy
XMMHUYECKOT0 COZlepXKaHHs, ClIpaBOYHble MaTepHalbl, pecypcbl UHTepHeTa
MO0/l PyKOBOJCTBOM IeJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTU
XUMHYECKHUX peaKIil
(449)

Knaccudukanus XMMUYeCKUX peaKL Ui [0 pa3/InYHbIM NPU3HAKaM
(o uMc/y ¥ COCTaBy Yy4acTBYHOLIMX B PEAKIMH BEIIECTB, ¥10
TeNJI0BOMY 3G PEKTY, 10 U3MEHEHHUIO CTeNneHel OKUCIEHUS
XUMHUYECKHX 3JIEMEHTOB, 10 0GPATHMOCTH, M0 YIaCTUIO
KaTanusartopa).*

*JK30- U 3HAOTEPMHUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE
ypaBHeHUs1. [IOHsITHE 0 CKOPOCTH XMMUYECKOU peakuui. [loHsiTHe 0
rOMOTEHHBIX U FeTEPOreHHbIX peakuusx. [loHsTHe 06 06paTUMbIX
U HEOGPATHMBIX XUMHUYECKHX peaKiusx. [[OHsITHE 0 XHMUYECKOM
paBHOBecuu. PaKTOPHI, BJUSIOIINE HA CKOPOCTb XUMUYECKOM
peaKIUHU U M0JI0XKeHe XUMHUYECKOT0 paBHOBecHst.*
OKHCIUTENbHO-BOCCTAHOBUTEJIbHbBIE PEAKI[UH (3JIEKTPOHHBIH
GaJsiaHC OKHUCJIUTENbHO-BOCCTAHOBUTENBHOMN peakiuu).

JleMOHCTpauu

1. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW PEaKL[MH1 OT Pa3IMYHbIX
daxTopoB.

2. Bo3zelicTBUE KaTa/IM3aToOpa Ha CKOPOCTh XMMUY€ECKOH peaKIHH.
3. [IpuMepbl HEOBPATHUMBIX U 06PATUMbBIX PEAKLUH.

4. CMeleHHe paBHOBECHSI XUMUYECKOH peaKIHH.

BbruucieHus
— KOJIMYECTBa BelllecTBa, 06'bEMa U MacChl peareHTOB UJIU
MPOAYKTOB I10 ypaBHEHUSIM XUMHYECKUX peaKui

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUHN U IPUMEHSATh 3TU NOHATHUS NPU
OIMCAaHUU CBOMCTB BellleCTB U UX [IpeBpalleHU.

KnaccupunupoBaTh XUMHUYECKHEe PEAKI[UU 10 PA3JITUYHBIM IPHU3HAKAM.

YcTaHaBAMBaTh 3aBUCUMOCTb CKOPOCTU XMMUU€ECKOM peaKLiuM OT pa3JIMYHbIX
$aKTOpOB M0/, pyKOBOACTBOM yUYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU NPOTEKAHUS XUMUYECKUX ITpeBpalleHUH B
Pas3JIMYHbIX YCJIOBUSX MTOC/IE Ipe/iBApUTENbHON paboThl.

OnpeziensiTb OKUCIUTENb U BOocCTaHOBUTeEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[Ipor3BOAUTD BEIYMCIEHUS 10 XMMUUECKUM YPaBHEHHUSM 110 aJITOPUTMY.

BricTparBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
“HbOpPMAL U0 U3 Y4eGHUKA U CIPaBOYHbIX MaTePUaJIOB, IPaMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATHHHBIN anapaT Kypca XMMHH Mocjie
MpeABapUTENbHOTO CTPYKTYPUPOBaHUsI MaTepUaa.

HWcnosib30BaTh NpH BBINOJIHEHUH yYeOHbIX 33/IaHUN U B ITpoliecce

MCCJIe/I0BATE/bCKOM JIeTEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOI0 COZlepXKaHus, CIPaBOYHbIe MaTepHaslbl, pecypchl MHTEpHETA
10cJie KOHCYJIbTAllMH C IeJaroroM.
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Tema 2. Jj1IeKTpoIuTHYEeCKas
Aucconyanusa. XuMu4eckme
peaknuu B pacTBOpax

(84)

Teopus 3/IEKTPOJTUTUIECKON AUCCOLUALMU. IJIEKTPOJIUTHI U
He3JIeKTPOJIUThI. KaTHOHBI, aHHOHBL. *MexaHU3M AuccolHauu
BellleCTB C pa3/IMYHbIMU BUJJAMU XUMU4eCcKOH cBs3U. CTeneHb
aucconyanuu.* CUIbHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuyu HOHHOTO 06MEHA, yC/I0BUS UX TPOTeKaHUs. UoHHBIE
ypaBHEHHUS peaKLUil.

XUMHUYeCcKHe CBOMCTBA KMCJIOT, OCHOBAHUH U CoJiel B CBeTe
NpeJiCTaBJeHUH 06 3JIEKTPOIUTHIECKOH Aucconanuu. Cpesa
pactBopa. [loHsTHe 0 ruApoOIK3e cCoJlel.

KauecTBeHHble peaKLM1 Ha KATUOHBI

Y aHUOHBI : XJIOPUA-, 6GPOMUJ, UO3UJ-, CYIbdAT-, Kap6OHAT-,
cuMKaT-pocdaT- aHHOHBI, THAPOKCUA-HOHBI KATHOHBI aMMOHUS,
MarHus, KaJbLiysl, aJIlOMUAHMUS, JKesle3a 2+, 3+, [IUHKa,
NPUCYTCTBYIOIHE B BOJHBIX PACTBOPAX..

JleMOHCTpauu

JeKTpudeckas NPOBOAUMOCTb PAaCTBOPOB BELECTB; BIXKEHNE
HMOHOB B 3JIEKTPHUYECKOM II0JIE.

OnBITH], WIIOCTPUPYIOLMEe IPU3HAKU TPOTEKAHUS peaKIui
HMOHHOT0 06MeHa.

OnbITHI 110 ONIPe/ie/IeHHUIO0 CPeibl B pacTBOpax coJsel (xaopuja
HaTpus, Kap6oHaTa HATPHS, XJIOpH/iA IIMHKA).

JlaGopaTopHble M NPpaKTHYeCKHe

pa6oThbl

JlabopaTOPHBIX ONBIT:

Ne8Peakuuu HOHHOI'0 06MeEHA B PACTBOPAX 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

W 11EJ104H, Kap6oHaTa HATPHUS U COJITHOM KUC/IOTBI, peaKLiHs

HeﬁTpaJ’lH3auHH MeXAy ruJpOKCUOM KaJIud U COJITHOM KMCJIOTOM.

Ne9. KauecTBeHHble peakumm Ha MOHbI B PacTBOpE.

[IpakTuyeckas paborTa:
Ne 1. PemieHue skciepruMeHTa/IbHBIX 3a/la4 110 TEMe.

Boruucienust
— M0 YpaBHEHUSIM XUMHUYECKUX PeaKLUI

PacKpbIBaTb CMBICJI U3y4aeMbIX OHSATHH, a TAKXKE CMbIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONTOPOM Ha CXEMBL.

OOGBSICHATD MPUYHHBI 3JIEKTPOIPOBOJI-

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO MIeIarora.

CocTaB/IsITh ypaBHEHHUS AUCCOLMALIMN KUCIIOT, LeJIoYel U CoJleH, ToJIHbIe
Y COKpaLléHHbIe HOHHbIe YPaBHEHUsI XUMUYECKUX PeaKIi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJISATh HA MPAKTHKe XUMUYeCKHe SKCIIEPUMEHTHI,
MPOBOJUTH HAaBJIIOZEeHUs, ZIeJIaTh BBIBOADI 110 Pe3y/IbTaTaM 3KCIIePpUMEHTa
MocJie IpeJiBapUTeJbHON paboThI.

CrnenoBaThb paBuJaM 6e30nacHON paboThI B 1a60paTOpUY pU
HCI0JIb30BAaHUU XUMUYECKOH MOCY/Ibl U 060PY0BaHUS O/, KOHTPOJIEM
nejiarora.

[IpOoU3BOUTE BBIUUCIEHHUS 10 XUMUYECKHUM YPAaBHEHUSIM.

BrIcTpanBaTh pa3BEPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH HA
“HOpMalHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYEHHbIH NOHATUHUHBIN aNnapaTt Kypca XMMHUH N10CJIe
NpeJBapUTEIBbHOTO CTPYKTYPUPOBAaHUS MaTepUaia.

HWcnosib30BaTh NpU BHINOJHEHUH YYeOHBIX 33[aHUH U B ITpoLecce
HCC/Ie10BaTEIbCKOH 1esITeNIbHOCTH HAYYHO-MOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COJlepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchl UHTepHeTa
MoCJie KOHCYJIbTAllUH C eJJaroroM.

Paspes 2. HemeTanibl ¥ UX coegHeHMs (24 4)
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Tema 3. O61mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
l'asorensl

(44)

0611125 XapaKTepUCTHKA rajoreHoB. 0CO6EHHOCTU CTPOEHUsT
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /1Jisi HUX CTENeHH
okucaeHus. CtpoeHue U pU3NIECKUE CBOMCTBA MPOCTHIX

BelleCTB — rajoreHoB. XMMUYECKHE CBOMCTBA HAa NPUMepE XJIopa
(B3auMopeicTBYE C MeTalJIaMH, HEMETaJlJIaMH (BOZOPOJIOM U
KucaopooM),*menoyamu*). Xsmoposogopo. CoisiHast KUCJI0TA,
XUMHYeCKHe CBOUCTBA, *nosiyyeHue*, npuMeHeHue. KayecTBeHHbIE
peakuuu Ha rajJioreHU/i-uoHbL. */ledicTBHe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M 4yeJsioBeKa.* BaxkHeHIlIMe XJIOPUbI U UX HAXOXKAEHHE B
npUpoze.

JleMOHCTpauu
BujieoMaTepurasbl: rajoreHbl U UX COeMHEHUS.
06pa3sibl XJIOPU/IOB.

JlabopaTopHble M IPaKTU4YeCKUue paGoThl
JlabopaTOPHBIN OMNBIT:

PacnosnaBaHue XJ10pU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tony4yeHHe CONSTHON KUCJIOTEI, U3yueHHe e€é CBOHUCTB.

Boruucienus
10 YpaBHEHHUSIM XMMHUYECKUX PeaKLHil.

OOBSACHATD 0611IME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB HEMETAJLJIOB U UX
coeJMHEHUH B Npejiesiax MaslblX HEPHUO/0B U IVIaBHBIX MOATPYII
[leproju4eCcKOi CHUCTEMbI XUMUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCI0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTb pU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJI0KHBIX BEILECTB (XJI0POBOAOPO/a,
XJIOpU/A HATPHsl), CIOCO6BI UX MOJIYyYEHHS], IPUMEHEHUE U 3HAYEHHE B
NPUPO/ie U )KU3HU YesI0BeKa [I0C/Ie CTPYKTYPUPOBaHUS MaTepHasa.

OnpefiesiTh rajJoreH|/i-MOHbI B PACTBOPE C MCI0JIb30BaHUEM TaGJIHIIbI
"XapakTepHble peaKlJu{ Ha aHUOHBI .

[11aHMPOBATDb M OCYIIECTBJSATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD Ha6JII0JeHUS, ieJIaTh BBIBO/bI 10 Pe3y/ibTaTaM 3KCIIepUMEHTa
1ocJie NpeJBapuTeNbHOM paboThl.

Tema 4. O61asa
XapaKTepUCTHKAa XUMHUYECKHX
ajieMeHTOB VIA-rpynmsl. Cepa
U eé coeguHeHu (5 4)

O6u1as xapakTepucTHKa 3eMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBIE /1J1sI HUX CTENEeHU
okucenus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTHIX

BeleCTB — KHUCJI0PO/ia U CepBL.

AnnoTponHble MoAUGHUKALUK KMCJI0PO/A U cepbl. XUMHYECKHE
CBOMCTBA cephl. B3anMoielicTBHe C HEMETAJIaMH - BOJIOPO/IOM U
KHMCJIOPOJIOM, MeTa/lJlaMH, KOHLIEHTPUPOBAHHbIMU a30THOH U
cepHoH kucjaoTaMu. CepoBoZopo/, CTpoeHue, Gusndeckue

OO6BSCHATH 061I[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
IPYNIBI U UX COeJUHEHUN
C Y4€TOM CTPOEHUs UX aTOMOB C OIOPOM Ha cxeMy "Mi3MeHeHMe paZiUyCOB B
noArpynmnax".

XapakTepusoBaTbh pU3HUYeCKHe
Y XMMHYeCcKHe CBONCTBa IPOCTOTO BellleCTBa Cepbl U eé coeMHEeHUH
(cepoBOZOPOAA, OKCU0B CEPBI, CEPHOM KUCIOTHI, Cy/1b$aTOB), CIOCOOLI UX
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U XMMHUYECKHE CBOMCTBA (KI/ICJIOTH])Ie u BOCCTaHOBI/ITeJlebIe). MoJIy4€HHH, IpUMEHEeHe U 3Ha4YeHWe B IpUpoJe U »KHU3HU YeJIOBeKa C

OKCH/IbI Cepbl KaK PEACTaBUTENIHN KUCIOTHBIX OKCUZ0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHUCI0Ta, PU3UYeCKHe U XUMUY€eCKHe CBOMCTBA (06Liue KakK OnpezensiTh HaJU4Ke CyJIbdaT-HOHOB B PacTBOPE.

npe/CTaBUTES KJIacca KUCIOT U *cnenuduyeckue*), npuMeHeHHe. O6BACHATD CYIHOCTb 3KOJIOTHYECKUX NP06JIeM, CB3aHHBIX C IepepaboTKOM
CepHuCTast KUCJIOTA. coeJMHEHUH cepbl IT0C/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

*XUMHYecKue peakLyy, JeXXalliye B OCHOBE NPOMBIILIJIEHHOTO [l1aHMpPOBATb M OCYIIECTBJISATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
crnoco6a noJiyyeHusi CEpHON KUCI0ThI. AapaThl U IPOTEKAloI1e B NPOBOJUTD HabJII0/IeHUS, ieJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMEHTa.
HUX NpoLecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* CrnenoBaThb IpaBuJaM 6e30nacHON paboThI B 1a60paTOPHUY NPU

CoJ1¥ CepHOU KUCJIOTbI, Ka4eCTBEHHAs peaKLMs Ha Cy/1bdaT-HOH. HCIO/Ib30BaHUH XUMHUYECKOH OCY bl ¥ 060pYyJ0BaHUA 10/, PYKOBOCTBOM
HaxoxzieHHe cepbl U eé coeAMHEHUH B NpUpoe. *XuMHYecKoe nejarora.

3arpsi3HeHHe OKpyXatollei cpeibl COeIMHEHUAMU Cepbl [Ipou3BOJUTb BBIYMCIEHHUS 10 XUMUYECKUM YPABHEHUSM 10 JITOPUTMY.
(KHCIOTHBIE LOXKAH, 3arpsI3HEHHE BO3/yXa U BOJ0OEMOB), CIIOCOGBI Hcnonb30BaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYECKUX

anemeHToB /I. U. MeHzeneeBa, Ta6IUIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUU U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH psJ, HalpsHXKeHUH
METaJIJIOB).

HWcnosib30BaTh NpHU BLIIOJIHEHHH yUe6HBIX 3aJJaHUH U B ITpoLiecce

JleMOHCTpauu
Kosnekuuu (BuseomMaTepHrasbl): cepa v eé coeIUHEHUSL.
O6yriiMBaHMe caxapa o/ e CTBHEeM KOHIIEHTPUPOBAaHHON CepHOM

KHCJ/IOTBI. o

Hccie0oBaTe/IbCKOU AeATEeJIbHOCTH HAYYHO-TIONMYJIAPHYIO JIMTEPATYPY
JIa60paT0leﬂe U IpaKTHYEeCKHue paﬁOTbl XUMHYECKOI'o CoZAepKaHu4, ClipaBOYHbIe MaTepHraJibl, peCypChbl I/IHTepHeTa
JIa60paT0prIe OIBITHI: nocJjie KOHCyJibTallUU C negarorom

O6HapyxeHUe Cy1bdaT-HOHOB.

BsauMopelicTBre pa3baBieHHON CEPHOM KUCIOTHI C LLUHKOM.
Beryucienus

0 YpaBHEHUSIM XHUMHYECKUX PeaKLHi
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Tema 5. O61as
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coejriHEeHUA

(74

0611as XxapakTepuCcTUKa 371eMeHTOB VA-rpynmnbl. 0co6eHHOCTH
CTPOEHHS ATOMOB 3THX 3JIEMEHTOB, XapaKTePHBIE /1J1sI HUX CTENEHU
OKHCJIEHUS].

A3oT, pacnipocTpaHeHHe B IpUpo/ie, GU3HUECKHE U XUMHYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusnyecKkre U XUMHYECKUE CBOUCTBA, TOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUS, UX QU3UUECKHE U XUMUYECKHE
CBOMCTBA, npuMeHeHue. KauecTBeHHast peaKuysi HA MOHbI aMMOHHUS.
A30THas KUCI0Ta, e€ PU3nvyecKue U XUMUYeCKue CBoicTBa (061ne
KaK Ipe/ICTaBUTeJIs KJacca KUCIOT U *cienududeckue*).
*A3oTHCTas KUCA0Ta. Mcrosb30BaHME HUTPATOB U COJIed aMMOHHS
B Ka4eCTBe MUHePaJIbHbIX y06peHHil.*

X1vMHYecKoe 3arpsi3HeHUe OKpYXKalollei cpe/ibl CoeIUHEHUAMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNEe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *annotponHele Mogudukanuu pocoopa*, dusnyeckue u
XUMHYEeCKHe CBOHCTBaA.

Oxkcup docpopa(V) u pocdopHas kucioTa, pusndeckue U
XUMHUYeCKHe CBOMCTBY, *nosydyeHue.* *KaduecTBeHHas peakuus Ha
docaTt-uoHbL*

*Wcnosb3oBanue pochaToB B KayeCTBe MUHEPAIbHbIX y100peHnH.*
3arpsisHeHUe MPUPO/IHBIX BOJIOEMOB dpochaTaMu.

JleMOHCTpauu
Kosneknuu: pocdop u Ux coeJuHEHUS.

B3sanmopelicTBUe KOHLIEHTPUPOBAHHONW a30THOM KUCJIOThI C Me/IbIO.

JlabopaTopHble M NPaKTU4eCKue paéoThl

JlabopaTOpHBIe OMBITHI:

1. BsauMoelcTBHE coleli aMMOHHUSI C E/I0YbIO.

2. O3HaKoMJIeHHe C 06pa3laMU a30THBIX U PocHOpHBIX Y06 pEeHUM.
[IpakTHyeckas paboTa:

Ne 10. [lonyyeHHe aMMHaKa, U3yYeHHe ero CBOUCTB.

Boruucienust
10 YpaBHEHUSIM XMMUYECKHX pPeaKLUH

OO6'bSICHATD 001e 3aKOHOMEPHOCTH B U3SMEHEHUU CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb PU3NUYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaAKa, COJIel aMMOHHUSs], A30THOH
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnocobbl UX NOMYIEHUS, IPUMEHEHUE U 3HAUYEHHUE B IPUPO/ie
Y XKU3HHU YeJIOBEKA C UCI0JIb30BAHUEM CXEMBI.

OnpefiessiTb HOHbI aMMOHUS U HochaT-MOHBI B PACTBOPE C UCIOJIb30BAaHUEM
Tab/MLbl "XapaKTepHble peaKM1 Ha KATUOHBI U aHUOHBI".

O6BACHATD CYIHOCTDb 3KOJIOTHYECKUX TPOGJIEM, CBA3aHHBIX C HAX0X/AEHUEM
coeHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJII0JeHUS, JieJIaTh BbIBOZbI 10 pe3y/bTaTaM 9KCIepU-MeHTa.

CnenoBaTb paBUJIaM 6e30MacHOM PaboThI B 1a60paTOPUHU IPH
HCIOJIb30BAaHUH XMMHUYECKOH TOCYibl U 060PYA0BAHUS.

[Ipou3BOAUTb BEIYUC/IEHUS 10 XHMHUYECKUM YPAaBHEHUSAM.

Hcnonb30BaTh NpHY BbINOJHEHUHU Y4eOHbIX 3aJaHUH TEKCThI y4eOHHKaA,
CIIpaBOYHbIe MaTepHasbl (IepUOANYECKYIO CUCTEMY XUMHUYECKUX
asemeHTOB /. U. MenzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiell B BOZe, 3JIEKTPOXUMHUYECKUH P/ HallpsHKeHUH
MeTaJIJIOB).

HWcnosib30BaTh NpH BEINOJHEHUH YIeOHBIX 3a[aHUH U B ITpolecce

UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COZlepXKaHus, CIPaBOYHbIe MaTepHasbl, pecypchl MHTEpHETa
MocJie KOHCY/IbTALUY C eJarorom

Tema 6. 06125 xapaKTepuc-
THKa XMMHYECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriiepoj v KpeMHHUH U UX

Yryiepo, annioTponHble MOAUUKALUY rPAadUT, aIMa3s.
B3anMozelicTBHe ¢ MeTalJlaMH, HeMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpUpo/Je, GU3nIYecKre U XUMHYeCKue

OO6'BSICHATD 00Le 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-
TPYNIBI U UX COeJUHEHUH C Y4€TOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb pU3HUYECKHe U XUMHUYeCKHe CBONCTBA IPOCTbIX BEIleCTB
yrJjiepojia ¥ KPeMHHs U UX COeJUHEeHUH (OKCHAOB yIjepo/ia, yroJbHOH
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COCAUHEHUA

(84)

cBoiicTBa. Aicop61us. KpyroBopot yriieposa B prupo/ie.
OxcuAbl yriieposa, ux Gu3nuecKre U XUMUYECKUE CBONCTBA, UX
JledCTBYeE Ha )KMBble OPraHU3Mbl, 10JIy4YeHHeE U IPUMEHEHHE.
*JKoJioruyecKre Mpo6JieMbl, CBSI3aHHBIE € OKCHIoM yriiepoaa(IV);
rUIoTe3a rJ106aJbHOr0 NOTENJIEHUS KJIMMAaTa; IapHUKOBBIN
addext.*

YroJsibHasi KUCJIOTA U €€ COMH, UX GU3NYECKUE U XUMHYECKHE
CBOWCTBA, oJIy4yeHHe U NpuMeHeHHe. KauecTBeHHas peakus Ha
Kap6OHAT-UOHBL

*[lepBoHa4a/IbHbIE IOHATHS 06 OPraHUYeCKHUX BellleCTBaxX KakK O
COeIMHEHUSIX YTJIepoia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHE 0 6GUOJIOTUYECKH BRXKHBIX BEIl[€CTBAX: XXUPaAX, OeJIKaX,
yrieBojax. MaTepuajbHOe eJMHCTBO OpraHUYEeCKUX U
HeOpraHUYeCcKUX COeJUHEHUN.*

*KpeMHUH, ero ¢pusnyeckre U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aUMO/IeHCTBUSA C MeTA/JIaMU U HEMeTaJlJlaMH), oJIydeHHe U
NpUMeHeHUe B 3JIEKTPOHUKe.*

*CoeAMHEHUS KpeMHUs B Ipupoje. O61ire npeAcTaBieHUs 006
okcuzie KpeMHUs(IV) 1 kpeMHUeBO# kucaoTe. CUINKATBI, UX
UCII0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH.
BaxkHeli1Me cTpoUTeIbHbIE MaTEPHaJIbl: KEPAMUKA, CTEKJIO,
[[eMeHT, OETOH, XKeJ1e300eToH. [Ipo6yieMbl 6e301acCHOTO
MCI0JIb30BaHUS CTPOUTEJIbHBIX MaTepPUaJsIOB B IOBCEJHEBHOM
KU3HU.*

JleMOHCTpau U

Mogeiu KpUCTalIn4YeCKUX PelI€TOK aJiMasa, FpadpuTa, MOJIEKYJIb
dynnepena.

Apncop61Ms pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTepuasbl: CUIMKaTHas IPOMBILIEHHOCTD.

Mogeu MoJieKy/1 OpraHUYecKHX BelecTB.

JlabopaTopHble M NPaKTU4eCKue paéoThl

JlabopaTOPHBIN ONBIT:

KauecTBeHHas peaKiusi Ha Kap6OHAT-HUOH.

[IpakTH4eckre paboThI:

Ne 11. [lonyyeHue yrJEKUCIOTO ra3a U U3y4yeHre ero CBONCTB.
KauecTBeHHas peakijysi Ha KAp6OHAT-HOH.

Ne 12, PemeHue skciepuMeHTalbHbIX 3a/ia4 10 TeMe «HeMeTasbI».

Boruucienus
10 YpaBHEHHUSIM XUMHUYECKUX PeaKI1H, eC/IM OIVH U3 peareHToB
JlaH B BH/Jle BOJTHOT'0 pacTBOpa C U3BECTHOM MacCOBOH /ioJiei.

KHCJIOThI, KApOOHATOB, OKCH/Ia KpeMHHUs, KDeMHHUEBOU KUC/IOTBI,
CUJIMKATORB), CIOCOGBI UX MOJIyYeHUs1, IPUMEHEHHe U 3HaYeHUe B IPUPOJe
W ’KM3HU YeJI0BeKa.

OnpezensiTb KApOOHAT- U CUITUKAT-

HOHBI B pacCTBODe.

OGBACHSATD CYLIHOCTh 9KOJIOTUYECKUX MPO06JIeM, CBI3aHHBIX C HAXOX/eHUEeM
YTJIEKHCJIOT0 Ta3a B OKpY»Kaloliei cpesie.

UnnocTpupoBaTh B3aUMOCBsI3b HEOPraHUYeCKUX COeJUHEHUH yriiepo/a u
OpraHUYeCKUX BeleCTB M0/, PyKOBOACTBOM YYUTEJIs.

[l1aHUpPOBATh M OCYIIECTBAATh HA IPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTD HAGIIOAEHUS, /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
MOCJIE NpeiBAPUTENbHON pabOThI.

CrnenoBaThb IpaBuJaM 6e30nacHON paboThl B J1aGOPAaTOPUU IPU
HCI0JIb30BAaHUU XUMHUYECKOU OCY bl U 060pyJ0BaHUS.

HWcnosib30BaTh MPH BbINOJIHEHUH yUe6GHbIX 3aZlaHUN TEKCThI yYeOHUKa,
cnpaBoyHble MaTepuasbl ([leproauyecKyo CHCTEMY XUMHUYECKUX
anemeHTOB /I. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUU U CoJIel B BOJie, 3JIEKTPOXUMUYECKUH psJ, HaNPsXKEeHU N
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/1aroroM.

HWcnosib30BaTh NpH BHINOJHEHUH YYeOHBIX 33[aHUH U B ITpoLecce
HCCJIe/I0BaTEIbCKOH J1esITeNIbHOCTH HAYYHO-MOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIep>KaHusl, CIPaBOYHbIe MaTepUaJibl, pecypchl MUHTEpHeTA
MoCJIe KOHCYJIbTALUU C IIeJarorom.

Paszaen 3. MeTasLibl M MX coeguHeHus (20 4)
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Tema 7. 0611He cCBOICTBa
METaJ/I/IOB
(44)

O61as xapaKTepUCTHKa XMMHYECKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX IT0J10KeHUsA B [lepuonueckod cucTeMe XMMHUYECKUX
asieMeHTOB /I. . MeHzesieeBa u cTpoeHust aToMOB. CTpoeHUe
MeTaJl/10B. MeTa/l/indeckas CBsI3b M MeTaJlJIn4yecKas
KpUCTa/JINYecKas peméTka. JJ1eKTPOXUMHUYECKUH PAL,
HalpshKeHUH MeTaioB. Pu3ndeckue M XMMUYeCKHe CBOMCTBa
MeTaJL10B. *061ie coco6bl NoIy4eHUs MeTalIoB. [loHATHe 0
KOPPO3HH METa/IJIOB U OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOPPO3HH.
CniaBbl (CTasb, YYTYH, JIOPATIOMUHUH, OpOH3a), UX IPUMEHEHMeE B
OBITY ¥ HPOMBIIIJIEHHOCTH.*

JleMOHCTpau

O3HakoMJIeHHe C 06pa3ljaMy MeTaJJIOB U CILJIABOB, UX
$U3UYEeCKUMU CBOHCTBAMU.

Mopenu KpucTalJINueCKUX PeIETOK METAJLJIOB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble ¥ IPaKTU4YeCKUue paGoThl

JlaGopaTOpHbIE OMBITHI:

O3HakoMJIeHHe C 06pa3L[aMH CIIJIaBOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUM MeTaJslj1a C KUCJOTOH OT IPUPOJbI
MeTasula.

BoruucieHnus
— [0 ypaBHEHUSAM XUMUYECKUX peaKLUi, ec/id OJUH U3 peareHToB
COZEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3y4aeMbIX IOHSATHH U IPUMEHSATD 3TH OHSTHUS IPU
OINMCAaHUU CBOMCTB BEILECTB U UX [IpeBpalleHUH.

OO6'BSICHATD 06LMe 3aKOHOMEPHOCTHU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIIOB U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJLIOB, 0011e GU3NYECKUE U XUMUYECKUE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh 061He CIOCO6DI MOJIYYEeHUSI METAJJIOB ITOC/Ie
CTPYKTYypUPOBaHUS MaTepUaa.

CiieoBaTh MpaBuJiaM 6e30NacHOM paboThl B J1IAGOPATOPUU IPU
WCIOJIb30BAaHUH XMMHUYECKOH TOCYIbl XU 060PYA0BAHUS.

[Ipou3BOAUTb BBIYHUC/IEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnonb30BaTh NpH BbINOJHEHNUHU Y4eOHbIX 3aJaHUH TEKCThI y4eOHHKaA,
crnpaBoYHble MaTepuaJbl ([lepuoudecKyro CUCTEMY XMMHUYECKUX
aneMeHToB /l. . MenzeseeBa, TaGIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U CoJIeH B BOAE, 3JIeKTPOXUMHUYECKHUH PAJ| HaNpsKeHUH
METaJIJIOB).

HWcnosib30BaTh NpH BEINOJHEHUH Y4eOHBIX 3a[aHUH U B ITpoLecce
HCC/Iel0BaTebCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZiepKaHHs, ClIpaBOYHbIe MaTepHaslbl, pecypchl UHTepHeTa
nocJie peiBapuTeJbHON KOHCY/IbTAIUH C [1eJaroroM
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Tema 8. BaxxkHeimue
MeTaJlJIbl U UX COeUHEHHUS
(164)

llenounbie MeTasbl [losoxeHue B [lepuoaudeckoi cucremMe
XMMUYeCKUx 31eMeHTOB /I. . MeH/iesieeBa, CTpoeHHE aTOMOB.
Haxoxzaenue B npupo/e.

dusuyeckre U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCU/Ibl U TUAPOKCH/IbI HATPUS U Kasusl. [[puMeHeHne
111€JIOYHbIX METAJIJIOB U UX COEIMHEHUH.

LllesiouHO3EMENBHBIE METAJIJIBI MATHUHM U KaJIbIIUH, CTPOEHUE
aToMoB. [losi0’)xeHue B [lepuoAnuecKor CUCTEME XUMUYECKUX
asnieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelme coeJuHeHUs
KanbLus (OKCUJA, TUIPOKCU, coJin). *JKECTKOCTD BOJbI U CIIOCOOBI
eé ycTpaHeHHUs.*

AnmomuHnuil. [lonoxxenue B [leprogruyeckoil cucTeMe XUMUY€ECKUX
asieMeHTOB /I. . MeHpesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoge. Pusndeckue v XMMU4YeCKHe CBOUCTBA. AMbOTepHbIE
CBOWCTBA OKCH/JIA U THULPOKCUAA.

2Keneso: cocTaB, cBOMCTBA U noJiyyeHue. [losioxeHue B
[leproanyecKoi cucTEMe XUMHUYECKHX 3JIEMEHTOB

/. U. MeHpeneeBa, ctpoenue atomMa. HaxoxeHue B npupo/e.

dusnveckre U XMMU4YecKre cBocTBa. OKCUABI, TUPOKCUABI U COJU

xene3a(ll)
u xenesa(lll).

JleMOHCTpauu

BsanmopelicTBUe HaTpUs C BOJOM.

OkpalivBaHUe NJIaMeHU MOHAaMH HaTPHUS U KaJlUsl.
OkpalluBaHUe NJJaMeHW MOHAMU KaJIbLIUSL.
B3zauMopeicTBre OKCH/A KaJIbIYs C BOLOM.
BuzseomaTepuasbl: ropeHUe XKejie3a B KUCJI0Po/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
JlabopaToOpHbIE OMNBITHI:

O3HakoMJIeHHE C 06pa3LiaMHy aJIlOMUHHUS U €T0 CILJIaBOB.
AMdoTepHbIe CBOWCTBA THPOKCHA AJIIOMUHHUS.
KauecTBeHHbIe peaKI1 Ha HOHBI KeJe3a.
[IpakTHYecKHe paboThl:

Ne 13. PemieHue skcnepuMeHTabHBIX 33/ja4 10 TeMe «MeTasibl».

Boruucienust
10 YpaBHEHUSIM XMMUYECKUX PEaKLUH.

OO6'BSICHATD 06LIMe 3aKOHOMEPHOCTHU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPYINIAaxX U UX COeJMHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
MEeTaJIJIOB U UX coeJUHEHUH (OKCUA0B, THAPOKCU/IOB, COJIel) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYeHHSs], IPUMEHEHHUE U 3HAUEHHUE B IPUPOJIE U KU3HU
YeJsioBeKa.

Pacno3HaBaThb C NOMOILbI0 KAYeCTBEHHbIX PEAKLUH HOHbI META/IJIOB (MarHus,
KaJIbIIsl, AIIOMUHUS, [UHKA, XKeJie3a (2+), )ese3a (3+), menu (2+) ¢
HCII0JIb30BaHUEM TabJ/IMLbI "XapaKTepHble PeaKM1 Ha KATUOHBI".

[11aHMPOBATDb U OCYIIECTBJSATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD HabJII0/IeHUS, ieJIaTh BBIBO/bI 10 Pe3y/IbTaTaM 3KCIIepUMEHTa.

CrenoBaThb MpaBuiaM 6€30MacHON paboThI B 1a60paTOpPHUU NpU
HCIOJIb30BAaHUH XMMHUYECKOH TOCY1bl U 060PYA0BAHUS.

[Ipou3BOAUTb BBIYHUC/IEHUS 10 XUMUYECKUM YPAaBHEHHSIM.

BbicTpanBaTh pa3BEépHYyThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMIO U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHbIM NOHATUHHBIN annapaT Kypca XUMHHU.

Hcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3aJaHUH U B polecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COZiepKaHHs, ClIPaBOYHbIe MaTepHaslbl, pecypchl UHTepHeTa
nocJje NpeJiBapuTeJbHON KOHCY/IbTALUHU C N1e/JaroroM

Pa3gen 4. XumMus u okpy»kamwias cpeaa (3 4)

Tema 9. BemectBa n
MaTepHasbl B )KU3HU
YeJioBeKa

*HoBble MaTepHaJbl U TEXHOJIOTHUH. BeI.I.IECTBa U MaTepHaJibl B
HOBCGAHeBHOﬁ »KU3HU YyesioBeKa. XUMUS U 340pOBbE. BesonacHoe
HCII0JIb30BaHHUE BEeIE€CTB U XUMHUIECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAeH,
OCHOBHbI€ BEILECTBA U MAaTePHaJIbl, IPUMEHsIEMbIe B )KU3HU COBPEMEHHOTO
YeJsioBeKa.
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(39 [Ipupo/iHble UCTOYHUKH YTIeBOA0PO/OB (YIroJib, IPUPOJHBIM ras, OO6'BSCHATD YCJI0BUS 6€30MaCHOT0 UCI0JIb30BAaHUS BELIECTB U XUMUYECKUX

HedTh), MPOJYKTHI UX IepepabOTKH, UX POJIb B OBITY U peakuui B GbITY.

HPOMBIIIIEHHOCTH. AHaM3MpOBaTh U KPUTHYECKH OLleHUBATh MHPOPMALHIO O BIUAHUHI
OCHOBBI 3K0JIOrMY€CKOH rpaMOTHOCTH. XUMHUY€ECKOe 3arpsi3HeHHe NPOMBILIEHHOCTH, CeJIbCKOT0 X03AHCTBa, TPAHCIIOPTA U /Ip. HA COCTOSTHUE
OKpYy»Karolel cpesibl (IpesiesIbHO AONMYyCTUMAas KOHLEHTpalus OKpY’Kaloluel cpesibl.

Bewects — [1IJK). YMeTb 0Ka3bIBaThb NEPBYIO MOMOLLb IPU XUMUYECKHX 0XKOT'aX U OTPABJIEHHUSAX.
PoJib XMMUU B pellleHUH 3K0JI0THYeCcKUX NpobieM.* [IpyHUMaTB y4acTHe B 00CYXAeHHUH ITP06JIeM XUMUYECKOH U 9KOJIOTMYECKOH

HalpaBJIEHHOCTH, BbICKA3bIBaTh CO6CTBEHHYIO ITO3ULMIO 10 Tpo6JieMe U
npejJjaraTb BO3MOXKHbIE ITYTH €€ pellleHus C OII0poi Ha UHPOPMALMIO U3
yueOHUKa U ClIPaBOYHbIE MaTepHUaJibl, pecypchbl MHTepHeTa.

[Ipy pa3paboTke paboyeld MporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUHM JOJDKHBI OBITh yYTEHbl BO3MOXKHOCTH HCIOJIb30BAHHUS 3JIEKTPOHHBIX (LMPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, ABJIAIOIMXCA YYeOHO-METOAUYECKUMU MaTeprajaMy (My/1bTUMeJUHHbIE IPOrPaMMBbl, 3J1eKTPOHHbIE YYeOHUKH U 3aJaYHUKH, 3JIeKTPOHHbIEe
6U6JMOTEKH, BUPTYaJbHble JTa60PaTOPHUH, UI'POBbIE MPOrpaMMbl, KOJJIEKIUH IUPPOBBIX 06pa30BaTe/bHbBIX PECYPCOB), UCIOJIb3YEMbIMH /JIsi 06YYeHUSI U BOCIUTAHUS
Pa3JIMYHBIX IPYIN M0J1b30BaTeIeH, NpeCTaBJAEHHBIMU B 3J1EKTPOHHOM (HPpOBOM) BH/e U PeANH3YIOIUMH AUAaKTUYecKre Bo3MoxkHOCTH UKT, coepxaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.

2-M BAPUAHT
TEMATHUHYECKOE INTAHUPOBAHUE

Bropoif BapuaHT NpUMEpPHOr0 TEMATHYECKOTO TIUIAHUPOBAHUS HCIOJb3yeTcs, eciau oOyuatomuecs c¢ 3[1P momyuaror
oOpa3oBaHue B OTJEIBHOM Ki1acce. B 1aHHOM BapuaHTe Tpe/jiaraercs:

- U3yYCHHE MaTepHraia KPyImHbIMH OJIOKaMU;

- onepexarouiee 00yueHue;

- BO3MOKHOCTh MIPUMEHEHHS 3HAHUHW B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM 0 aHAJIOTHUHU OT OOITUX CBOWCTB Pa3TUYHBIX
KJIACCOB BEIIECTB K OOIUM U CHIEU(PUISCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBACT JOJIO CAMOCTOSTEIHHOCTH
00y4Jaronumxcsi Mpy U3y4YeHUH HOBBIX TEM.

CobOmromaeTcst  JIOTMKA  M3YYEHHsS  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPEACISIIOTCSA  CTPOSCHHUEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTHIO, XUMUUYECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHne aTOMa, CTPOCHHE BEIIECTBA, BAXKHEUIIINE TPEACTABUTEIIN TPOCTHIX U CIIOKHBIX BEIIECTB, XUMUUECKUE PEAKIIUHN ).

N3meHenune miiaHupoBaHus 1O pasziejiaM U TeMaM COCTOUT B CIIEIYIOIIEM:

- U3y4Y€HHUE OCHOBHBIX BOMPOCOB HEOPraHMYECKON XMMHUU OCYIIECTBIsIETCA B § Kiacce, 00Jibllie BpEMEHHU BbIACISETCS Ha
npuMeHeHue 3HaHui B 9 kitacce. M3 9 kiacca B 8-i1 niepeHocsaTcs TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMUUYECKUX peaKLuil”,
"IIEeKTPOJIUTHYECKAS JUCCOLMAlNs. XUMUYECKHE PEAKIIMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamb» nepen «Hemeramnamuy, T.K. oOydaronuecs ¢ 3[1P Gosibliie 3HaAKOMBI €
MeTaJlJIaMH U JIETYE XapaKTEpU3yIoT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHHe COepKaHUs OJHUX TEM B Apyrue (pacKphIBAaeTCs Ha KOHKPETHBIX MpHUMeEpax Apyrux tem). Tema
"XHMHS 1 OKpYXKarolas cpea’ pacKpblBaeTCA Ha KOHKPETHBIX MPUMeEpax B pazaenax "Metaiuibsl U ux coenuHenus ', "Hemeraisl
IV-VII rpynn u ux coeguHeHus";

- o0BeIMHEHNE TeM (JaeT O0JIbIlIe BO3MOXKHOCTEH JIJIsl UCIIONb30BaHMUs CPAaBHEHUS — CXOJICTBA U OTJIMYUil; Tema «Kuciaopoay
u TeMa «Bomopony);

- BbIiesieHue oTAenbHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BeLlecTBax»). BelieneHue B oTIeIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHM4ecKoi XUMHUHU", Ja€T BO3MOKHOCTb YIIyOJIsITh MOHSTHS: ONpeAeseHus, Kiaccuukanus,
OCHOBaHUs Ui Kiaccu(uKaluyi, HOMEHKJIAaTypa, oOlLIMe CBOWCTBA BEILIECTB, CTPYKTypa BELIECTBa, COCTaBI€HHUE (OpMyn MO
oOuieit hopmyie 1 o HA3BaHUIO, Ha3bIBaHKE BelecTBa o (popMyie. B 3Tom citydae mporpaMMHBI MaTepuai U3 XapaKTepUCTUKU
IVA nmoarpynmnbl MOXHO JTOHECTH HE ()parMEHTOM KapTUHBI «OpPraHUYECKHE BEIIECTBa», a KaK 4acThb LeJaoro. Moxer ObITh
BbliesieHa TeMa «[IpakTuKyM» B KOHIIE IEPBOIO U BTOPOTO r0JI0B OO yUEHUS.

TemaTn4yeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4deHus)

Tembr KommgectBo gacos B ToMm uncie Ha3zBanwus pabot

Ha KOHTPOJIbHBIC
paboThI

Ha MIPaKTHYEeCKHe
paboThI

Pasnen «[lepBoHauanbHbIE XUMUYECKUE TTOHATHS», 144

Xumus — BaxkHas 00J1acTh

1

2

[Npaxtuueckas padora Nel «JlabopaTropHoe 060pynoBaHHE U IPUEMBI

CCTCCTBO3HAHUA U HpaKTH‘{eCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

oOpaIeHust ¢ HIM)
[NpakTuyeckas padora Ne2 «OuucTka 3arps;3HEHHOH MOBapeHHOH conu”

2.  BemectBa u XuMHUECKUE peaKIUU. 7 - 1 [pakriueckas padota Ne3 «[Ipu3HaKy NpOTEKAHUS XUMHUYECCKUX PEAKIIHI
3. KonudecTBeHHBIE OTHOLIEHUS B 3 1 - KontponsHas padota Nel «[lepBoHavanbHble XUMUYECKUE TIOHATUS, XUMUYECKHE
XUMHH (hopMyJIBI U ypaBHEHUSI» 3arpsI3HEHHOW TOBAPEHHOW COJIH»

Paznen «Ilepuoauueckuii 3aKoH U nepuoanyecKkas cucteMa xumudeckux anementoB .M. MenneneeBa. Ctpoenue aroma. XuMmudeckast cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu», 154

4. CrpoeHue aToMa 7 1 - KonTponsHas pabota Ne2 «[lepropuueckas cucTeMa XUMUYECKHX 3JIEMEHTOB
J.1. Menneneepa. CTpoeHHe aToMay
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[lepuognueckuil 3akoH u
TIepHOIIYECKast CHCTEMA XUMUIECKHX
anemenToB J[.U. Menzaeneera
5.CtpoeHue BeniecTB. XUMHUYECKas 8 1 - KontponbsHnas padota Ne3 «Xumuyeckas CBA3b»
CBSI3b.
OKHCITHTETEHO-BOCCTAHOBUTEIIBHBIE
peaxnuu
Paznen «Baxuelmuye npeacTaBUTENN HEOPTaHUIECKUX BELIECTBY, 354
6. Kucnopoz. Bogopoxn. 14 1 2 [paktiueckas padota Ned «[lomydeHne KuciIopoa U U3y4eHUE €ro CBOHCTB»
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
Kontponpshnas padora Ned4 «Kucnopoa. Bogopon»
7. Bona. PactBopsLI. 5 - 1 [paktuueckas padota Ne6 «[IpurotoBicHUEe pacCTBOPOB C ONPEICIICHHOM
MaccoBOH J0J1ell paCTBOPEHHOT'O BEILIECTBA»
8. Teopust AMEKTPOTUTHYECKON 5 - -
JICCOLMAIIAI
9. Baxkneiimme ximaccol 11 1 1 KontponpsHas padoTta No5 «OcHOBHBIE KIIACCHl HEOPTAaHMYECKUX COCTMHEHUI
HEOpraHM4eCKUX COeAUHEHUN [paktiueckas padota Ne7 «PenieHne sCKCIIepUMEHTABHBIX 3314 [0 TEMe
«OCHOBHBIE KJIACCHI HEOPIaHMYECKUX COCTUHEHHID)
Paznen «BemniecTBO 1 XUMHUYECKHE PEaKIAN», 44
10. OcHOBHBIE 3aKOHOMEPHOCTHU 4 - -
XUMHYECKHUX PeaKIiit
9 KITIACC
Tembl KonuuectBo uacos B ToM uncne HasBanus pa6ot
Ha KOHTPOJIGHEIE Ha MPAaKTHIECKUEe
paboTs! paboTsI
Paznen «[loBTopeHue u yriry0iieHe 3HaHUIT OCHOBHBIX Pa3JieNioB Kypca 8 kitacca «BemecTBo u xuMudeckue peakiumy, 104
[ToBTOpEHUE M yrilyOneHue 3HaHUi 10 1 2 [IpakTuueckas pabora Ne 8 «Peakuuu HOHHOTO OOMeHa»
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKIUU B PACTBOPE»
KonrtponbHas padota Ne 6 «DnekTposinTHuecKas AUCCOIUAIUS
Pasnen «MeTamisl ¥ HX COeTHHEHUS», 209
1. Ob6uiue cBoiicTBa MeTaJIOB 4 - -
2.Metanmsl 4 UX COeAUHEHUS 16 1 1 IpakTraeckas paborta Nel3 «PemreHue sKCTIepUMEHTABHEIX 3a/1a4 110 TeMe
«MeTamIsl ¥ UX COSTMHEHUS)
KontponbHhas padota Ne§ «Metamibny

Paznen «Hemeramnst IV-VII rpynn u ux coenuneHus», 244
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3.00mast XxapaKkTeprucTHKa
XHMHYECKHX 3JIeMeHTOB VIla
rpymmsl. ['agoreHsl.

4.001as XxapaKTepuCTHKa
XHMHYECKHUX dJIeMEHTOB VIa
rpymmsl. Cepa U ee COeMHEHHUSI.

5.00mas xapaKTepuCTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmsl. A30T, hocdop u ux
COCIMHEHHSI.

[IpakTrueckas pabota Nel0 «IlomydyeHne aMMuaka ¥ H3y4eHHE €T0 CBOICTB»

6.001mast XxapaKTepUCTUKa
XMMHUUYECKUX AJIeMEeHTOB [Va
rpynmnsl. YTiIepoa, KpEMHUN U UX
COCIAMHEHHSI.

IIpakrudeckas padota Nell «IlomydeHue yriieKUCIoro ra3a U U3y4eHUe ero CBONCTBY»
IIpakrudeckas pabora Nel2 «PerieHne 3KCIIepUMEHTABHBIX 33124 [0 TEME
«Hemerannst IV-VII rpynn u ux coeinHeHUN»»

KontponbsHhas pabora Ne7 «HemeTamms»

Paznen «[lepBoHayanbHbIC XUMHYECKHE MMOHATH 00 OpraHMYEeCKUX BemecTBaxy, 104

7. IlepBoHayalibHbIC XUMUYECKUE
MOHATHSI 00 OPraHUIECKUX
BEIIECTBAaX

10

Paznen «O600menne marepuana o kypcy «Heopranudeckast Xumus», 44

13. Xumus u okpykaroniast cpesa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kypcy «Heopranuueckas XuMus»

KontponpHas padota Ne9 «Torosas pabora 3a Kypc HEOPraHUUECKON XM

Bcero 136 u
8 KJIACC

(2 u B HEHEMIO, BCETO 68 1)

MpumepHbIe Tembl,
pacKpbiBaloLmne AaHHbI pa3gen
nporpammbi,

M KO/INYECTBO 4acos,
OTBOAMMOE Ha UX U3yyeHune

OcHoBHOe copgepixKaHue

OCHOBHbIE BUAbI AeATE/IbHOCTH
obyuarowmxca

Pa3znen 1.IlepBonavanbHble XUMAYecKHe NOHATHSI(14 1)
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Tema 1. XumMmusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH AeATEebHOCTH
YeJioBeKa

(49)

*XuMusg B cucTeMe Hayk. PosJb XMMHM B JKU3HU
yesoBeka.* Tesa u BemecrBa. Pusuyeckue CBOHCTBa
obpamieHuss ¢
BellleCTBAaMM W J1abopaTOPHBIM 060pysoBaHHeM. YucTbie
BellecTBa U paszesieHus
*[loHATHE 0 METOAX TO3HAHUSA B XUMUN.*
JeMoHCcTpanuu
1. JlTabopaTopHOe 060py/I0BaHHUE.

2. PaznuyHble BU/IbI XUMUYECKOU ToCy bl 3. 06pasibl
BeLIEeCTB.

4. Cnioco6bl pazfesieHus cMecel (GuabTpoBaHHUE,
BblIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

OnucaHue GpU3UIECKHX CBOWUCTB BEIECTB.
PasgeseHue cMecH C MOMOIbIO MarHUTa.
[IpakTHYeckue paboThl:

Ne 1. JlJabopaTopHOe 060pyZ0BaHUE U MPUEMBI 06paleHHs
C HUM

Ne 2. OuncTKa 3arpss3HeHHOU NoBapeHHOM CoIx

BelleCTB. HpaBHna 6e30mMacHOTO

cmecd. Croco6bl cMeceH.

PacKpbIBaTbh CMBIC/ U3y4aeMbIX TOHATHH C TOMOLIBIO NTeJjarora.

PackpbIBaTh poJib XMMUH B IPHUPO/Ie U )KU3HU YeJIOBEKa, e€ CBSI3b C IPYTUMH HayKaMHU.

Pa3nuyaTh YKCThIE BellecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPO/JHbIE CMECH;

PaznuyaTh pu3nyecKkue U XUMHUYECKHe SIBJIEHUS C OTIOPOH Ha ONpesieseHusl.

OnpezensiTh NPU3HAKU XUMHUYECKHUX PeaKLUH U YCJIOBUS UX TPOTEKAHUSI.

CrnenoBaThb paBUJIaM 0J1b30BaHUS XUMUUECKOH MTOCYZ,0H 1 JTa6opaTOPHBIM 060pyI0BaHUEM, A
TaKXe HpaBl/IJIaM O6paLL[eHI/IH C XMMH4Y€CKHMHU Belle-CTBaMH B COOTBETCTBHH C
WHCTPYKLHSAMHU 110 BbINOJHEHUIO TPAKTUYECKUX PAOOT MO/, KOHTPOJIEM Ie/larora.

[l1aHUPOBATh U NPOBOAUTH XUMHUYECKUN SKCIIEPUMEHT M0 U3YYEHHUIO U ONUCAHUI0 GU3UYECKUX
CBOWCTB BELECTB, CIOCOGOB pa3/ie/ieHUsI CMecel BeIlleCTB 1101 PYKOBOACTBOM IeJilarora ¢
006CyK/IeHHeM IJIaHa PaboThlI.

HWcrosib30BaTh NPH BBINIOJIHEHUH y4e0-HbIX 33/JaHUH U B POLIECCE UCC/IE0BATENbCKOMN
AeATeJIbHOCTH Haquo-nonynﬂpHy}o JIMTepaTypy XUMHNYECKOTI0o coaep)«aﬂuﬂ, CHpaBO‘-[HbIe
MaTepHuaJibl, pecypcbl MHTEepHeTa oA pyKOBOACTBOM IeJiarora.

BoicTparBaTh pa3BépHyThle MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIUIO U3
y4eOHHKa U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0/Ib30BaTh U3YYE€HHBIN MOHSATUHHbBINA
anmapar Kypca XuMHUH

Tema 2. BemecTBa
M XUMHUYeCKHe peaKiuu
(74)

AToMBbI U MOJIEKYJIBL. XuMHUYecKre 3JeMeHTbl. 3HaKU

(CI/IMBOJ'lbl) XUMHUYECKHUX 3JieMeHTOB. OTHOCHTeJbHas
dATOMHadA Macca. HpOCTbIe W CJIOXKHbIE BellleCTBa. AToOMHO-

MOJIEKYJISIPHOE YYEHHE.

Xumuyeckass ~ popMmysa.  BaseHTHOCTb ~ aTOMOB
XMMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulecTB.*  OTHOCUTeJbHast  MOJIEKYJsipHasi  Macca.

MaccoBast Zj0J151 XUMUY€ECKOI'0 3JIEMEHTA B COEAMHEHUH.
dusnyeckue M XUMHUYECKHE sIBJIeHHUS. XHMHYecKast

peakLys ¥ eé IPU3HAKU. YpaBHEHHUsI XUMUYECKUX PeaKI 1.

3aKOH COXpaHeHHsi Macchbl BellecTB TUIbl XMMHUYECKHX

peakuuil (coeJUHEHUE, pa3/IOKeEHUE, 3aMellleHHe, 0OMEH).
*M. B. JIoMOHOCOB — Y4YE€HBIN-3HIMKJIOTIEAHUCT.*

JemoHcTpauun

dusudeckue ABJeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIleHWe U KOH/JIeHCcallysl BOJbI U T. 11.).

Xumuyeckue siBJeHUs (TopeHre CBeYH, pa3JiosKeHHe
caxapa, B3auMo/leiCTBUE CEPHON KUCOThI C XJIOPUOM
6apus,

pasnoxenue ruapokcuga megu(1l), B3anmonericTere

[IpUMeHSATh eCTeCTBEHHO-HAyYHbIE METO/bI T03HAHUS (B TOM YK CJ/Ie HAOIAEHUE,
MO/JIeJIMPOBAHMUE, 3KCIIEPUMEHT) U OCHOBHBIE ONlePaI[MU MBICJIUTEIbHOH eI TETbHOCTH
(cpaBHeHUe, KaccupUKaLKA) 111 U3YYEHUS BELIECTB U XUMUYECKUX PeaKIui C 0OpPoU Ha
QJITOPUTM UJIH CXEMBI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX OHATUH U 3aKOHOB U IPUMEHSTb 3TH MOHSATHS MPU ONIUCAHUU
CBOMCTB BellleCTB U UX NPeBpalleHHH C OopoU Ha MJIaH U KJIo4YeBble CJI0Ba.

PazmyaTh Ppusndeckue U XUMUYECKUE SBJIEHUS, 06'bACHATD UX CYI[HOCTh C TOUYKHU 3pEHHUS
ATOMHO-MOJIEKYJISIPHOTO YYEeHHs C OOPOU Ha OTpesie/IEHUS U CXeMBI.

OnpeeniiTh NPU3HAKU XUMUYECKUX PEaKI[UH, YCIOBUS UX MPOTEKaHMUS.

OO6BACHATD CYIHOCTb GU3NYECKUX U XUMHUYECKUX SBJIEHUH C TOUKU 3peHHs] aTOMHO-
MOJIEKYJIIPHOT'O YY€HHUS C UCIOIb30BaHHEM BU3YaJIbHOM OMOPHI.

KnaccupunupoBaTb XUMHUYECKHEe PeaKIUHU (110 YKCIY U COCTABY Pearupyonux u
00pa3yLIMXCs BEIECTB) C OMOPOX HA CXEMBI.

CocTaBisATh GOpMYJibl GUHAPHBIX BENIECTB M0 BaJIEHTHOCTH U ONIPe/ie/IATh BaJIEHTHOCTb 110
dopMys1aM BelecTB € ONIOPOH Ha aJIFOPUTM YYeOHBIX JeHCTBUH.

PaccTaBiATh K03QUIIMEHTHI B YPaBHEHHUAX XUMHYECKHUX PEAKI[UH C OTIOPOH Ha aJITOPUTM
y4eOHBIX IeICTBUH.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMUYECKOH MOCY/[0H 1 JTaGOopaTOPHBIM 060pyZI0BaHHEM, A
TaK)Ke IIPaBUJIaM 06palleHus C BellleCTBAMH B COOTBETCTBUH C MHCTPYKIUSIMU O BBIITOJHEHUIO
J1aboPAaTOPHBIX XUMHUYECKHX ONBITOB 110/, KOHTPOJIEM I1e/Iarora.

Hcnosb30BaTh MpY BBINOJIHEHUH YIe0HBIX 33JaHUH U B ITpoLiecce UCCIe0BaTelbCKON
JleTeJIbHOCTU HayYHO-NIONYJISPHYIO JIMTepaTypy XMMHU4YeCKOI0 CO/lepKaHus, ClIpa-BoY-Hble
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KeJie3a C Cepoii, B3auMO/IeHCTBHE XKeJle3a C pAaCTBOPOM
cosit mepu(ID)).
OmBIT, WIIIOCTPUPYIOIMI 3aKOH COXpaHEHHs MaCCh.

Na6opaTtopHbie U NpaKkTUYeckue pabortbl

JlaGopaTopHBIE ONBITHI:

[Ipumepsl GU3UYECKUX sIBJIEHUM (IJIaBJIeHHUE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IPOKaTMBaHUe MESHON
MPOBOJIOKH, B3aUMO/I€MCTBUE MeJIa C KUCTOTOM).
Mojenin aTOMOB U MOJIEKY.I.

[MpakTnaeckas padora Ne3. [Ipu3Haku npoTekaHus
XUMHUYECKUX PEAKLIMHN.

BbluncneHus

— OTHOCHUTEeJIbHOU MOJIeKyJISPHON MacChl BeIleCTB;

— MacCcoBOH J10JTM XUMHYECKOT0 3JIeMeHTa 0 popmyJie
coeMHeHUs

MaTepHaJibl, pecypcel UHTep-HeTa 0/ pyKOBO/JCTBOM IleJiarora.

BbicTpanBaTh pa3BEpHYyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM HAa HHGOPMALUIO U3
y4eOHHKaA U CIPABOYHBIX MaTePHaJIOB, FPAMOTHO HUCIO/Ib30BaTh U3y4YeHHbIN MOHATUHHBIA
anmnapat Kypca XMMUHU

Tema 3. KotnyecTBeHHbIe
OoTHOLIeHHs1 B XUMuH (34)

KonnyecTtBo BemecTBa. Mosib. MossipHast Macca. 3akoH
ABorajipo. MosisipHbIl 06BEM ra3oB. PacueTsbl 10 XUMHU4eCKOH
dopmye. PacyeTrl MaccoBOM 011 XMMUYECKOTO 3JIEMEHTa B
coeJlMHEHUH, KOJIMYecTBa BellleCTBa, MOJSAPHONH MacChl.
PacyéTel N0 XMMHUYECKHUM ypaBHEHUSM.

JleMoHCTpanus:

- 06pasIbl BeleCcTB KOJIMYECTBOM OZIH MOJIb

Beruncienus:

-pacdeT 1o GpopMyie U 10 XUMUYECKOMY YPAaBHEHHIO

PackpbIBaTb CMbIC/ U3y4aeMbIX HOHATHUH U IPUMEHSTD 3TH IOHATHUSA, a TAKXKE U3yYEeHHbIE
3aKOHBI M TEOPUH /LISl PeLIeHUs] pacy€THBIX 3a/1a4 C IOMOLIbIO Iefiarora.

BBIYHCSTD MOJISIPHYIO MacCy BellecTB; KOJMYECTBO BelleCcTBa, 00 bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasel, Ha GopMyIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUSM XUMHUYECKUX PeaKIUii ¢ onopoil Ha o6pasel;, aJrOPUTM
y4eOHbIX IeHCTBUN: KOJIMYECTBa, 00'bEMA, MacChl BEIECTBA 110 U3BECTHOMY KOJIUYECTBY,
06'bEMyY, Macce peareHTOB WM IPOJYKTOB peaKLHH.

BeicTpanBaTh pa3BEépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C OTOPOH Ha MHGOPMALIHIO U3
y4eGHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHO HUCII0JIb30BATh U3Y4YE€HHbIH OHATUHHBINA
anmnapar Kypca XMMHH € IOMOLbIO eAarora.

Pasgen 3. [leproguyeckuii 3akoH u [lepuogudeckas cHCTeMa XUMUYeCKHX 3sieMeHTOB /I. U. MeHae ieeBa.
CTpoeHHe aTOMOB. XMMHY€eCKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)

Tema 4. CtpoeHue aToma.
Mepnoaunyeckunii 3aKoH U
Nepuoanueckan cucrema
XMMUYECKUX IN1EMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBble  MONBITKM  KJIacCHQUKALUU  XUMHUYECKHX
3/ieMeHTOB. [loHATHE O Trpynmax CXOJHbIX 3JIEMEHTOB
(mesiouHBIe U 1EJIOYHO3eMeJIbHbIE MeTaJlJibl, TaJOreHbl,
WHEPTHbIE Tra3bl). *JjieMeHTB], KOTOpble 06pa3ywT
aMQoTepHbIe OKCUABI U TUAPOKCUBL*

[lepuoguyeckuit 3akoH. Ilepuojguueckass cucrema
XUMHUY€ECKUX 3JIEMEHTOB . 1. MeneneeBa.

KopoTkonepuonnass u  *miuHHomepuojHas*  ¢GopMbl

PacKpbIBaTb CMBICJI TEPHUOAMYECKOr0 3aKOHA M0/ PYKOBOICTBOM IeJjarora.

[ToHUMAaTh CyI[eCTBOBaHHE NEPHUOANYECKON 3aBUCMOCTH CBONCTB XMMHYECKUX 3JIEMEHTOB
(M3MeHeHHe PaJityCOB aATOMOB U 3JIEKTPOOTPHUIIATENbHOCTH) U UX COeJUHEHHUH OT
MOJIOXKEHUST B IEPHUOAMYECKON CHCTEME M CTPOEHHMS aTOMa C UCI0JIb30BaHUEM CXeM M TabJIUIL.

YcTaHaB/IMBaTh CBSI3b MEX/Y MOJIOYKEHUEM 3JIEMEHTA B IEPUOJUIECKOM CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3apsi/ s1ipa, obliee YHUCIO0 IJIEKTPOHOB U pacipe/iesieHUe UX Mo
3JIEKTPOHHBIM CJIOSIM) 110 06pa3uy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOHCTB 3/IEMEHTOB U UX COeIMHEHUH 110 TpyIaM U
nepuojam [leproruecKoi cUCTeMBI C TOMOLIbIO Tejarora.
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[leppoANYeCKOH CHUCTEMBl XUMHUYECKHUX 3JieMeHTOB /.
. MenpeneeBa. [lepuobl U rpynmnbl. @U3NUeCKU CMbICT
NOpPSZKOBOIO HOMepa, HOMepOB IepHoZa U TpyHIbl
3JIeMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sajep. *U3oTonbL*
JnekTpoHbl. CTpOEeHHE 3JIEKTPOHHBIX 060JI0UEK aTOMOB
nepBbix 20 XUMHUYECKUX 3j7eMeHTOB [lepuoanyeckoit
CHUCTEMbI . H.

MengeneeBa.  XapaKTepUCTHUKaA

XUMHUYECKOTO 3JIEMEHTA [0 €ero IMOJIOKEHUI B
[lepuoaundeckoit cucreme /I. U. MeHpesieeBa.
paauyca

MeTa/VIMYEeCKUuX u

*3aKOHOMEPHOCTH  U3MEHEHHUS aToOMOB

XUMHUYECKUX 3J1eMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpynmnaM M MepHojaM.
3HaueHue [lepuoguyeckoro 3akoHa U [lepuojguyeckoit
CUCTEMBI XUMUUYECKHUX 3JIeMEHTOB /ISl pPa3BUTHsI HAyKH U
npakTukiu. . U. MeHjes1eeB — y4€HBIN U rpakAaHUH.*
JAemoHcTpauun
KopoTkonepuoaHas v JJIMHHONepHoAHas GOPMBbI
[leproanyecKoi cuCTeMbl XMMHUYECKHUX 3JIEMEHTOB
J. U. Menpeneena.
O3HaKoMJIeHHe C 06pa3iaMi MeTa/lJIOB M HEMEeTaJLJIOB.
Na6opatopHble 1 NpakTUYeckue pabortbl
JlabopaTOpPHBIH ONBIT:

BsanMogeiicTBMe THAPOKCHJA LHMHKA C pacTBOpaMu

KHUCJIOT U LI.[EJ]O‘-Ieﬁ

XapaKTepH30BaTb XMMHUYECKHE 3/IeMEHTBI IePBbIX TPEX IePHUO0B, Ka/lHs, KaJbLHAA 10 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. U. MeHieneeBa.

CiieoBaTh MpaBUJIaM 6e30MacHOM paboThl B Ia6OPaTOPUU PU UCIOJIb30BAHUU XUMUYECKOU
nocyZpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BbicTpanBaTh pa3BEpHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HAa HHGOPMALMIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCI0JIb30BATh U3yYeHHbIM NOHATUUHBIN
anmapar Kypca XMMHH [10CJ/le CTPYKTYPHUPOBAHUSA MaTepHaJia C UCII0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OC/Ie
CTPYKTYpHUPOBaHUs MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyto cuctemMy
XHMHYeCKHX 3/1eMeHTOB /I. Y. MeH/ies1eeBa, Tab 1MLy paCTBOPUMOCTH KHUC/IOT, OCHOBaHUH U
coJieH B BOJie, 3JIEKTPOXUMUYECKUH Psi/i HANPSKEHUH MeTaJlIoB).

Hcnosib30BaTh IpU BBINOJHEHUH Y4eOHbBIX 3alaHUH U B IpolLiecce UCCIe0BaTelbCKON
JlesITeJIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPY XMMHUYECKOT0 COZePKaHUs, CIPaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa moj pyKkoBOACTBOM Mejarora

Tema 5. CTpoenue BelecTs.
XumMnueckasi CBsi3b.
OKHCINTENbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIHH
(8 9)

Xumrmdeckast cBsi3b. KoBanieHTHast (TOMsipHAs M HETIOJSIpHAsT)

CBsI3b.  *DNIEKTPOOTPULATENFHOCTE  aTOMOB  XMMHYECKHX
aneMeHTOB.* MoHHas cBa3b. *THIBl  KPUCTAJUTHYECKUX
peteTok. *

CreneHb OKHCJIEHHS]. OKHUCIUTENBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. Hpoueccm OKHCJ/IEHHUA U
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpauuun
OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU: TOPEHHUE,
PEaKIMU Pa3I0KeHUs, COETUHEHUS

PackphIBaTh CMBICI H3Y4aeMBIX TIOHSTHIA T10]] PYKOBOJICTBOM IEarora.

Onpenensats BUA XUMHIECKO CBSI3U B COCTMHEHHUH C HCIIOJIb30BAHHEM CXEM.

Omnpenensth CTENeHb OKUCICHHST XUMHUYECKOTO dJIeMeHTa Mo hopMyJie ero COeTMHEHHUS C
HCIIOJIb30BAHUEM AJITOPUTMA.

Onpenensirts 3JeMeHT (BEeIECTBO) — OKHCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEII.

OOBSCHATH CYIIHOCTh MPOIIECCOB OKUCICHHS M BOCCTAaHOBIICHUS.

CoCTaBIIATE AIEKTPOHHBIN OallaHC ¢ Y4ETOM YHCIIA OTIAHHBIX U MTPHHATHIX JJIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBHTEILHON PEAKIUH 110 aITOPUTMY pazbopa
OKHCITMTEIbHO-BOCCTAHOBUTEILHON PEaKIIUK.

Hcronp30BaTh MPY BHIMOJIHEHUH YI€OHBIX 3a1aHu TEKCTHI yIeOHHKA TT0CIe CTPYKTYPHUPOBAHHUS

MaTtepHana, ClpaBoOYHbIe MaTepUabl (IEPUOJUIECKYIO CHCTEMY XUMUYECKHX dneMeHToB JI. M.
MenzeneeBa, TaOIUILy paCTBOPUMOCTH KHCIIOT, OCHOBaHUH U COJIEH B BOJIE, HNIEKTPOXUMHUYUCCKHN P
HanpsDKEHUH METaJlIoB)
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Paspge 2. BaxkHeiilne npeAcTaBUTe/IM HEOPraHUYeCKHX BelecTs (35 )

Tema 6. Kucnopoa. Bogopoga,
(144)

Bosgyx — cMech rasoB. CoctaB Bo3ayxa. Kuciopoy —

37eMeHT U mnpocrtoe BewectBo. 030H. HaxoxzaeHue
KUC/IopoJa B Hpupofe, ¢uU3MYecKMe W XUMHUYECKUE
CBOMCTBA. PeakIuy ropeHus NpOCThIX U CJI0KHbBIX BEIL[ECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakquu.* 3IJK30- U
3H/JI0TepMUYECKUE peakiuy, *TePMOXUMHUYECKHE
ypaBHeHUs.* [loHsaTHEe 06 okcupaax. Coco6Gbl MOTYYEHUS
KucJopoJa B

NpUMeHeHue

JIabopaTOpPUM U MPOMBIIIJIEHHOCTH.
KHUCJ0pOJa. KpYyroBOpOT KHCJOpoJa B
npupoze. ToIuBo: yrojb U MeTaH. 3arpsi3HeHue BO3/yxa,
yCUJIeHWE TapHUKOBOIr0 3 deKTa, pa3pylieHre 030HOBOTO
cosl.

Bogopoa — asieMeHT U pocToe BellecTBO. HaxoxjeHne
BOJIOPO/ZiA B IPUPO/ie, U3NUECKHEe U XUMUYECKHE CBOHCTBA
(na mnpuMepe
OKCUAMU

BBaHMOﬂeﬁCTBHH C HeMeTa/lJlaMHu H

MeTaJlJIOB), MpUMeEHEHHUE, *croco6bl

nosydyenuss.* [loHsaTre o kucaorax KucaoTel u cosu.

JAemoHcTpauumn

BsaumogelictBue pocdopa, ceprl U xKeJie3a C KUCI0POA0M
(BO3MOXKHO HCITOJIb30BaHKE BU/IEOOMBITOB).
OnpejesieHue COAep>KaHUA KUCI0POJA B BO3/yXe.
OnbIThI, AEMOHCTPUPYIOLIME YCIA0BUSI BOBHUKHOBEHUSA U
NpeKpalieHUs TOpeHus.

NabopaTopHble U NpaKTUYecKue paboTbi

JlabopaTOpPHBIH ONbIT:

O3HakoMJIeHHe C 06pa3aMH OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TonydeHUe KUCI0PO/a, U3YYEeHHUE eT0 CBOMUCTB.
[TpakTuueckas padota NeS. [TonyueHue Boiopoaa 1 U3yueHue
€ro CBOMCTB.

Borunciaenus
— MOJIEKYJIIPHOM MacChl KHCIOPO/a U 030HA Ha
OCHOBAaHHY aTOMHOM MacChl XHMHUYECKOT0 3JIeMeHTa

PackpbIBaTb CMbIC/ U3y4aeMbIX HOHATHUH U IPUMEHSTD 3TH OHSTHS PY ONIMCAHUU CBOWCTB
BELIECTB U UX NPEBPAIEeHUH C UCN0/Ib30BaHUEM OIOPHBIX CJIOB U KJIHIIE.

XapaKkTepu30BaTh (ONUCBIBATb)C ONOPOL HA NIAH, CXeMY, KDAMKYIO 3anuch
coCTaB BO3/lyxa, pusnveckure U XM-MHUUECKHEe CBOMCTBA KUCI0PO/a, CIOCOGHI €ro MOJIy4YeHHUs,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesloBeKa.

CpaBHUBATb PeaKIMU TOPEHUSA U Me/IJIEHHOT0 OKUCJIEHUS C Ipe/iBApUTEIbHBIM 00CyX/1eHeM
napaMeTpOB CpPaBHEHHUS.

Co6upaTb NpU6OPHI A5 OJIyYEHHUS KUCI0POJa (BBITECHEHHEM BO/bI U BO3/1yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIO0PO/, 10/, KOHTPOJIEM IleAarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIeHUs GOPMY.JI BelLleCTB, MOJIEKYISAPHBIX
ypaBHEHUH XMMHUYECKUX peaKIui ¢ yuacTHeM KUCJI0poJa.

OGBSACHATD CYLIHOCTb 3KOJIOTUYECKUX TP06JIeM, CBI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

CrnezoBaThb IpaBUaM 6e30MaCHOM paboThI B IJaOOPaTOPHHU IPU UCIOJIb30BaHUU XUMHUECKOH
nocy/Abl 1 060pyA0BaHMA 10/, KOHTPOJIEM I1e[jarora, a Takxe paBu/aM obpallleHHus C
rOpPIOYMMHU BeIleCTBAaMU B OBITY.

[ly1aHMpPOBATE U OCYLIECTBJIATH Ha PAKTHKE XUMHUYeCKHUe IKCIIepUMEHThI, IPOBOAUTD
Hab6JII0ieHHs, fieJlaTh BBIBOJbI 110 pe3yJIbTaTaM 3KCIepHU-MeHTa 0/| pyKOBO/ICTBOM I1eJlarora.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpymIe.
Hcnosib30BaTh IpY BBINOJHEHUH YIeOHbBIX 3aJaHUH U B ITpoliecce UCCIe,0BaTelbCKON
JlesITeJIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOTO COZlePKaHUs, CIPaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa N0 pyKOBOACTBOM IeJjarora.

BricTpauBaTh pa3BEépHyThbIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MTHPOPMAIHIO U3
y4yebHUKa U CIPaBOYHBIX MaTe-
pHaJIoB C ONIOPOM Ha MJIaH, FPAMOTHO UCII0/1b30BaTh M3y4YeHHbIA NOHATUIHBIN annapar Kypca
XUMHUH

Tema 7. Boga. PacTBopbl.
IMoHsaTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CTpoeHue. Mosiekybl. *®usnyeckue
cBOMicTBa BOAbL. Boja kak pacTBopuTenb.* PacTBOpBL

PaCKpblBaTb CMBICJI U3y4aeMbIX MOHATUHN U MNPUMEHATD 3TU NIOHATHUA IPU OITUCaAaHHUH CBOMCTB
BelleCTB U UX npeBpameHuﬁ C [IOMOLIbIO ITeJarora.
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(59)

*[loHATHE O PACTBOPUMOCTH BellleCTB B BoJe. [loHATHE O
HaCBIIEHHBIX W HEHACBIIeHHBIX pacTBopax.* MaccoBas
JloJisl BelllecTBa B pacTBope. PacyeT MaccoBoWl [joJiv
Bell[eCTBa B pacTBope (MPOLeHTHAsA KOHLIEHTPaLus).
*XUMHYecKre CBOWCTBA BOAbI (pa3JiolKeHHe, PeaKIH C
HaTpHeM, OKCU/IOM KaJiblius, okcuioM cepbllV [loHsiTHE 06
OCHOBaHMAX. Posib pacTBOpoB B NpUpOJe U B KU3HU
yesioBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsi3HeHHe
NpUpoAHbIX BoJ. OXpaHa ¥ OUUCTKA NPUPOJHBIX BOJ,.

JAemoHcTpauun

JJ1IeKTPOJIN3 BOJbl; CHHTE3 BOJbI; B3AUMOJENCTBHE BOZADI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BH/IEOMaTepHAJIOB).

PacTBopeHHe BelecTB C Pa3IMYHON PaCTBOPUMOCTHIO.
HccnenoBaHre pacTBOPOB KUC/IOT U LieJI0Yel € TOMOIIbI0
WUH/IUKAaTOPOB.

Nab6opatopHble 1 NpakTUYeckue paboTtbl
IIlpakmuyeckas paboma:

Ne 6. [IpuroToB/ieHHE PACTBOPOB C ONpeieIEHHON
MacCcOBOH J10J1e¥ paCTBOPEHHOTO BeLeCTBaA.

XapakTepu30BaTb pU3HUECKHE U XUMUUYECKHE CBONCTBA BOJbI, €€ POJIb KaK paCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCax C ONOPOH Ha ILJIaH U CXEMY.

CocTaB/IAITh ypaBHEHUS] XUMHUYECKUX PeaK[UH C y9acTHEM BOJbI C OTIOPOH Ha CXEMY.

OOG'BSCHATD CYLIHOCTb 3KOJIOTHYECKUX TPOG6JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CIOCOGBI OUUCTKH BOJBI OT IPUMeECEH, MEPHI [10 OXpPaHe BO/J, OT 3arpsi3HEHUsI [T0C/Ie
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

[I1aHUpPOBATE U OCYLECTBAATh HAa HPAaKTHKe XUMHUYECKHe 3KCIIepUMEHTh], TPOBOJUTH
Hab6JII0JeH s, [1eJ1aTh BbI-

BO/IbI 10 pe3yJIbTaTaM 3KCIepUMeHTa 0/, KOHTPOJIEM IeZjarora, ¢ UCIHo0JIb30BaHUEM KIIHILIE.

CrnenoBaThb MpaBUJIaM 6e30MacHON paboThl B 1a60PaTOPHUU NIPU UCIIOIB30BAaHUHU XMMUYECKOU
MOCy/ibl 1 000pYAOBaHUS O/ KOHTPOJIEM IeJarora.

[IpoBOAUTD BBIUMC/IEHHUS C IPUMEHEHHUEM MOHSTHSI «MaccoBasi 10J1s BEI|eCTBA B pacTBoOpe» C
01nopoi Ha GOPMYJIbL.

HWcnosib30BaTh NpU BINOJHEHUU YI€OHBIX 3a/JaHUH U B POLECCE UCCIe0BaTeNbCKON
AeATEJIbBHOCTHU HAYYHO-IIONYJIAPHYIO JIMTEPATYPY XUMUYECKOT0 COAEPXKAHHSA, ClIPABOYHbIE
MaTepHuaJibl, pecypcbl MHTEepHeTa oA pyKOBOACTBOM IeJiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C 0IOPOH Ha HHpOpMaLHIo U3
y4eOHHKa U CIPAaBOYHBIX MATEPHAJIOB, FPAMOTHO UCII0JIb30BATh U3y4YeHHbIM NOHATUHHBIN
anmnapar Kypca XMMHUH I10CJie IpeBapUTEIbHOT0 CTPYKTypUPOBaHUA MaTepHuasa.

Tema 8. dnekTpouTUdecKas
Auccouuanusi. XuMudecKue
peakuuu B pacTBoOpax

(54)

Teopus 3NEKTPOIUTUIECKOM
DIIEeKTPOIUTHYECKAs

JICCOLMALINH.
JUcconuanus. ONeKTpONUTHl U
HEIeKTPOJINThL. KaTHOHBI, aHHOHBI. *MexaHu3M JUCCOLMALIN
BE€IIECTB C pasjIMYHbBIMU BUaMU XuMuueckol cBsizu. [lonstue
octeneHn auccouuanny.* CUIIbHBIE U CIIA0bIe JJICKTPOJIUTHI.
Peakuuy MOHHOrO oOMeHa. YCIIOBHS NPOTEKAHUs PEaKIMii
HOHHOTO 0OMeHa 110 KoHIa. IToHbIe U COKpalEHHBIE HOHHBIE
YpaBHEHUS XUMHUUECKHE  CBOWCTBA

peaxkuuil. KHUCIIOT,

OCHOBaHHM M coilel B cBeTe MpeACTaBIEHHH 00

ANIEKTPONUTHYECKOH Jiuccolanni. KauecTBeHHbIE peakiiu Ha
KaTHOHBl M aHHOHBL: MOHBI XJIOPHA-, OpOMHA-, HOIWA-,
cynbdar-, kKapOoHaT-, CHIIMKAT-, (hocdar- aHNOHBI; THIPOKCHI-
WOHBI, KATHOHBI aMMOHHMS, MarHMs, KaibIWs, AJTIOMHHHUSA,
xexnesa (2+) u (3+), menu (2+), UHKA, MPHCYTCTBYIONINE B

BOJHBIX pacTBOpax.

PackpbIBaThb CMbIC/ H3y4aeMbIX IOHATHH, @ TAKXKE CMBICJ TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIUH C OIIOPOY HA CXEMBI.

O6bACHATH NPUYHHBI 31IEKTPONPOBOJ-

HOCTH BOZHBIX PaCTBOPOB C IOMOLIbIO N1e/jarora.
CocTaBJsITh YpaBHEHUS AUCCOLMALIMM KHUCIIOT, LIeJI0YeH U COoJIel, TOJTHbIE U COKpAL|EHHbIE
HMOHHbIE yPaBHEHUS] XUMUYECKUX PeaKL Ui HIOHHOT0 0OMeHa.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIEPUMEHTDI, TPOBOJUTD
Hab6JII0/IeHuS, 1eJIaTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIIePUMEHTA [T0CJIe TPe/iBapUTEIbHOH
paboThIL.

CrneoBaTh MpaBUJIaM 6e30MacHO paboThl B 1a60paTOPHUU NPH UCTI0Ib30BAaHUH XUMHUYECKOH
nocy/bpl M 060py/J0BaHUsA M0/ KOHTPOJIEM Ilejiarora.

[Ipou3BOAUTH BEIYUC/IEHHS 10 XUMHUYECKUM YPaBHEHHUSIM.

BbIcTpanBaTh pa3BEPHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOX HAa HHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCNOJIb30BaTh U3y4YEHHbIH OHATHUHHBIHA
anmnapar Kypca XMMHH [10CJIe IPe/BapUTENbHOTO CTPYKTYPHUPOBAaHUS MaTepuyaJa.

Hcnonb30BaTh NPY BbINOJHEHUH y4eOHBIX 3a/JaHUH U B IPOLIECCE UCCIEL0BATENbCKOH
JleATeIbHOCTH HayYHO-NONYJIAPHYIO JIMTEPATYPy XUMHUUECKOTO0 COJlepXKaHHUs, CIPABOYHbIe
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JeMoHCcTpanuu

JneKTpHYecKas NPOBOJUMOCTb PAaCTBOPOB BEILECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM I10JIE.

OMNbITHI, WJIIOCTPUPYIOLIME TPU3HAKY IPOTEKAHHUS
peaknui HOHHOT0 0GMeHa.

JlaGopaTopHble M NPaKTU4YeCKHe

paGoThl

JlabopaTOpHBIH ONBIT:

Peakijuu HOHHOTO 06GMeHa B paCTBOPAX 3/1EKTPOJIUTOB:
cyabdata Meau(Il) u ménoun, kapboHaTa HATpUS U
COJITHOM KHCJIOTHI, peakijyst HeHTpaanu3aluy Mexay
TUJIPOKCUOM KaJIMsl U COJITHON KUCIOTOM.
Beruucienus

— I10 ypaBHEHUSIM XUMHUYECKUX PeaKLuH

MaTepuasbl, pecypcbl UHTepHeTa oc/e KOHCY/IbTAlUU C 1e/JaroroM

Tema 9. OcHOBHbIE KJIaCChI
HeOpraHu4ecKux
CoeIMHEHU

(1149

Knaccudukanus HeopraHU4eCKUX CoeJHHEHUH.

Okcuppbl: cocTas, kaaccudukanus (*oCHOBHBIE,
KHCJIOTHBbIE, aM(}OTePHBIE, HECOJIE06PaA3yI0IIKE HA
npuMepe oKcuza yriaepoa ll u okeuaa asora I1*),
HOMeHKJIaTypa *[losyyeHne* M XMMHYecKHe CBOMCTBA
OKCHU/IOB (B3aUMO/IeMCTBUE C BOJOU, KUCJIOTAMH,
111eJI0YaMHu).

OcHOBaHHUS: cOCTaB, kaaccubukanus (Lesouu u
HepacTBOpPUMbIe 0CHOBAaHUs ), HOMEHKJ/IATYPa, pusnieckue
Y XMMH4YeCcKHe CBOWCTBa (B3aUMO/IeHCTBUE C OKCHIAMHU
HEMeTaJJIOB, KUCJIOTAMH, COJISIMHU ), ¥*COCO6bI oJTy4eHus1.*
Kucnorsl: coctas, kaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XUMUYECKUE CBOMCTBA (B3aUMOJeicTBHE C
MeTaJlJlaMH, OCHOBHBIMH OKCH/IaMH, OCHOBaHUSIMH,
COJISIMU Ha IpHUMepe COJITHOU U CEPHOU KUCJIOT),
*crnoco6bl noayyeHus.* Psj ak THBHOCTH MeTaJlJIOB.

Couu (cpeAHUE): HOMEHKJIATYPA, CIIOCOOBI MOTYYeHUS,
B3aHUMO/JIEUCTBHUE COJIel C MeTa/l/IaMU, KHCJIOTaMH,
[eJI0YaMH U COJISIMHU.

['eHeTHYeCKas CBSI3b MEX/Y KJIaCCAMHU HEOPraHUYeCKUX
coeauHeHWN. ['eHeTHYeckue psAbl. [IoHATHE 06
*aMoTepHBIX TUAPOKCHAAX (Ha MpHUMepe IUHKA U
AJIFOMUHUSA ): XMMUYECKHe CBOMCTBA B3aUMO/IEHCTBHE C
KHCJIOTAMH U IeJI0YaMHU, pa3JiocKeHre MPY HarpeBaHUM. *

AemoHcTpauumn

06pa3sibl HeOpraHUYeCKUX BELECTB Pa3IMYHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(1l).
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OmnpezeneHne OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MIa0I0Hy.
CocraBieHHe CXeM CTPOSHHUS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSINHEHNI Ha OCHOBE
oIpeeIIeHus.

CocraBienne GpopMys1 OCHOBHBIX KITACCOB HEOPTaHUYIECKUX COSAUHEHMI M Ha3bIBAaHHUE HX IO
MEXTyHapOIHON U TPUBUAIBEHOI HOMEHKIIATYpE C HCTIOIb30BaHUEM OIPENETCHHS 1 TaOIHIBI
PacTBOPUMOCTH.

KnaccuguimpoBanue U3y4aeMbIX BEIIECTB [0 COCTaBY U CBOUCMEAM C ONIOPOil Ha ONIpeeIICH U,
CXEeMBI ¥ TaOJIHIly PaCTBOPHMOCTH.

CocraBieHne TaOJINIbI TeHETUUECKUX PSIZIOB U CXeMBbI «[ eHeTH4ecKas B3anMOCBsI3b OCHOBHBIX
KJIACCOB HEOPraHMYECKHX COSITUHEHHMIN 0] PYKOBOJICTBOM Mearora.

[Tporuo3upoBaHue CBONHCTB BEIIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
TPYIII BEMIECTB, K KOTOPBIM OHHU OTHOCSTCS C HCIIONB30BAHUEM CXeMBI «[ eHeTndecKast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSTMHEHHUIN 0] PYKOBOACTBOM Iearora.

CocraBieHre MOJEKYSIPHBIX YPaBHEHUH Peaknunii, HITIOCTPUPYIOIINX XHMHIECKIE CBOMCTBA
W3YYIEHHBIX KITACCOB U CNOCOObI NOJIYYeHs BEIIECTB N3yIEHHBIX KIAaCCOB, TPYIII, a TaKXKe

NOATBEPKAAONINX M'CHETUYECKYIO B3aUMOCBA3b MEXY HUMU, C Ol'lOpOI>’l Ha Bep6aany}0 CXEMY B
KauecTBE 3pUTEIILHOM OTOPHI.

CocraBiieHHE MOJICKYJISIPHBIX YPaBHEHHUH PeakLuil 0 cXxeMaM C IpeABapUTEIBbHBIM 00CYXICHUEM
BBIOOpA Pearupyrouux BeIeCTB.

Berancnenue mo ypaBHEHHSIM XHMHIECKHX PEaKIUH KOIMIecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMIECTBY, 00BEMY, Macce peareHTOB WM IIPOAYKTOB PEAKINH 110 alTOPUTMY.

[TnarupoBaHMe M OCYIIECTBICHUE HA MPAKTHKE XHMHIECKOTO YKCIIEPHMEHTA M HAOTIOCHHS 110
PYKOBOJICTBOM YUHTEIIS.

®DopMyTHpOBaHUE BBIBOIOB M0 Pe3yJIbTaTaM IKCIIEPUMEHTA C HCII0JIb30BaHUEM OMOPHBIX CJIOB.
dopMynHpoBaHUE C TTOMOLIBIO MTE1arora 1 BBIMOJHEHHE MpaBril 0e30macHoil paboTsl B 1abopaTopun
P UCTIOIb30BAHUM XUMUUECKOH TOCY 1Bl U 000PYAOBAHMSI.

Hcrionp30BaHue P BHIIOJHEHUH Y4eOHBIX 3a1aHHH U B IIPOLIECCE UCCIISIOBATEIBCKOM NS TENEHOCTH
HayYYHO-TIOMYJISIPHOM JTHTEPaTyphl XUMHUUECKOTO COIEPIKAHHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI
HurepHera, ocyniecTBIeHHEe BEIOOPA MO pYKOBOJCTBOM HacTaBHHKA.




Peakuus HeHTpannsanuu.
BrITecHeHMe 0/JHOT0 MeTaJlIa APYTUM U3 pacTBOpPa COJIHL.

NabopaTopHble 1 npakTUYeckue paborbl
JlabopaTopHBIE ONBITHI:

BsanmogeiicTBre KUC/IOT C MeTalJlaMu.

[ToslyyeHMe HePacCTBOPUMbIX OCHOBaHHUH.
BzauMogelicTBUe HEpaCTBOPUMBIX OCHOBAaHUH C
KHUCJIOTaMM.

PaznoxeHue ruapokcuga Meau (1) npu HarpeBaHU M.
[IpakTHyeckas pa6oTa:

Ne 7. PelieHue skciepuMeHTa/IbHbIX 33/1a4 10 TEMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJUHEHUI».

Bbluncnenunsa
— [0 ypaBHEHUSIM XUMHUYECKUX PeaKIui

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C 0H0p0171 Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa 1 CIIPaBOYHBIX MAaT€PUAJIOB, 'PAMOTHOC UCIIOJIb30BaAHUE U3YICHHOI'O TIOHATUHHOTO
arrapara Kypca XuMHH € UCIIOJb30BAaHHUEM IJIaHa, OTOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. Bewectso n xumuueckme

peakuum, 44

Tema 10. Xumuueckue peakumu.
OcCHOBHble 3aKOHOMEPHOCTN
XUMUYECKUX peaKkuuii (44)

*[loHsITHE O CKOPOCTH XMMHUYECKOH peakiuu. DaKkTopsl,
BIUSIONIME HA CKOPOCTh XUMHUecKoi peakuuu. [loHsTHe o
TOMOTEHHBIX M TeTepOreHHBIX peakiuax. Ilonstine 06
o0paTUMBIX ¥ HEOOPaTUMBIX XHMHYECKHX pEeaKIHsX.
Ionsitme o  xummdeckoM  paBHOBecuu.  CwmerieHne
DaxTopHl,

CKOpPOCTh XHMHYECKOH PCaKIUU U TOJIOKCHUE XUMHUYECKOTO

XUMHUYECKOTO PaBHOBECHS. BIIMAIOINIHUE Ha

PpaBHOBECHUA. Knaccnd)nkauym XUMHUYCCKUX peakunﬁ 1o
PasHbIM OCHOBaHHSM. *

PackppIBaTh CMBICI H3yJaeMbIX TOHATHI U IPUMEHATH 3TU NOHATHS IIPH ONMCAHUN CBOIHCTB BEIIECTB U

HX NPEeBpaIIeHUH.

KrnaccnguupoBate XMMHYECKHE PEAKIIMH 110 PA3ITUYHBIM IPU3HAKAM.

Y cTaHaBnMBaTh 3aBUCHMOCTE CKOPOCTH XMMHYECKOH PEaklUy OT Pa3INYHbIX (JaKTOPOB MO

PYKOBOJCTBOM y4YHTEIIS.

[Iporao3upoBaTh BO3ZMOXKHOCTH MPOTEKAHHS XMMHUYECKUX MIPEBPANICHIH B Pa3IMIHBIX YCIOBUIX MOCIE

MpeaBapUTENbHON pabOTEHL.

DnpenensiTe OKUCIUTENb 1 BoccTaHOBUTENb B OBP.

CocTaBisATh 31EKTPOHHBIN OaNaHC peakuy.

[Mpon3BOANTE BEIYUCIECHHS IO XUMUYECKAM YPABHEHUSIM I10 aJTOPHTMY.

BrICTpanBaTh pa3BEPHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMAIHIO U3 yIeOHUKA U

CIIPpaBOYHBIX MAaTE€PHUAJIOB, 'PAMOTHO UCIIOJIb30BaTh I/ISyquHbIﬁ MTOHSTHHHBIN arrapar Kypca XuMHuu

HOCJIE TIPEBAPUTEIBHOTO CTPYKTYPHUPOBAHHUS MaTepHara.

Vcrionp30BaTh IpH BBITOTHEHUH yIeOHBIX 3aJIJaHUH H B TIPOIIECCE NCCIEA0BATENHCKON eI TEIbHOCTH

HaYYHO-TIOMYIISIPHYIO JIATEPAaTypy XUMHIECKOTO COJePKaHuUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI

WnTepHeTa nocie KOHCYJIBTAINH C TI€aroroM.

PackpbIBaTh CMBICI N3y4aeMbIX HOHSITHIA, 8 TAK)KE CMBICI TEOPUH IEKTPOIIUTUUECKON TUCCOLMALINH C

OIIOpOI1 Ha CXEMBI.

DOBACHATS IPUYHHBI SIEKTPOIPOBOHOCTH BOAHBIX PACTBOPOB C IIOMOIIBIO ITeJ[arora.

CocTaBisATh ypaBHEHHs TUCCOLMAIINY KUCIIOT, LIEJI0UeH U COJIeH, ITOHBIC U COKPAIEHHBIC HOHHBIE

yYpaBHEHUsI XUMHYECKHUX PEAKIMil HOHHOTO OOMeHa.

[L1aHIpOBATh M OCYIIECTBIATH HA MPAKTHKE XUMHIECKHIE SKCIIEPUMEHTHI, IPOBOJIUTE HAOIIOICHNS,
JIeTIaTh BBIBOJIBI IO pe3yJIbTaTaM SKCIIEPUMEHTA ITOCIIE MIPEABAPUTEIFHOH PaboTHI.

CremoBaTh npaBmiaM 6e301acHOM pabOTHI B 1a00PaTOPHH IPY UCHIONB30BAaHHH XUMUYECKOI TOCY Bl 1
000pyI0BaHUs MO KOHTPOJIEM TI€Aarora.

[Tpon3BOANTE BEIYMCIECHUS 110 XUMUUECKUM yPAaBHEHHUSIM.
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BrICTpanBaTh pa3BEPHYTHIE MNCHEMEHHBIE U YCTHBIE OTBETHI C OTIOPOi Ha HH(OPMAIHIO U3 yIeOHHKA 1
CIIPaBOYHBEIX MaTepHAaNoB, TPAMOTHO HCIIOIb30BATh N3yUEHHBIN MOHATHHHBIN anapaT Kypca XUMUH
ToCJIe MPEeIBAPUTENLHOTO CTPYKTYPUPOBAaHHS MaTepuaa.

Hcrionb30BaTh IpH BBINOTHEHUH yIeOHBIX 3aJaHUH U B IIPOIIECCE UCCIEN0BATENBCKON JEATEIbHOCTH
HAaYYHO-TIOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJEePKaHUs, CIIPaBOYHBIE MaTePHAIIbI, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUH C T1€1aroroM

9 KVIACC

(2 4 B HEHEMIO, BCETO 68 1)

MpumepHble TeMbl,
pacKpbiBaloLWme AaHHbIN pa3gen
nporpammbil,

M KONIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OcHoBHOe coaepKaHue

OCHOBHble BUAbI AEATENbHOCTH
obyuatowmxca

Paspen 1. BemecTBo u xuMu4eckue peaknuu (104)
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TloBTOpEHUE U YTIIyGIeHne
3HaHMH OCHOBHBIX pa3Ae/ioB
Kypca 8 kiacca

(109)

[Meprommaeckuii 3akoH. [leproanaeckas cucTeMa XUMHIECKIX
anemenToB J[. YI. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB XUMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJIOB, KU, KaJIbLHUS U UX
COeIMHEHUH B COOTBETCTBUH C MTOJ0KEHUEM SJIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Krnaccuduxarys 1 HOMEHKIIaTypa HEOPraHMIECKHX BEIECTB
(MexxyHapoHAs U TPUBHANBHAS). XHUMHIECKHE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJlaccaM
HEOpraHWYeCKHX COeANHEeHHH. [ eHeTnueckas cBs3b
HEOPraHWYIECKHUX BEIIECTB.

CrpoeHue BelecTBa: BUIbI XAMUYECKOH CBSI3M W THITBI
KPHUCTAUINIECKHUX PeIIETOK. *3aBHCUMOCTH CBOMCTB BEIIIECTB
OT UX CTpOoeHusL. *

XUMHUECKUE peakIuu. KiIacCH(UKAUs XUMIUECKUX PeaKIui
I10 Pa3JINYHBIM OCHOBAHHSIM.

Teopust 2IMEKTPOIUTHIECKON ICCONUALINT

JleMoHCcTpanuu

1. Mozaenu KpucTalIndecKHUX pelIéTOK HeOpraHU4eCKUX
BeLleCTB.

2. KopoTkomneprorHas v JUTHHHOTIEPUOIHASL (HOPMBI
INepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

J. 1. Menneneesa

[Ipaktuueckas padora Ne§ «Peakuny nOHHOTO 0OMeHa»
IMpakTraeckas pabota Ne 9 «KavecTBeHHBIE pEaKI[H Ha HOHBI
B pacTtBOpe".

KonTponbHas pabora Ne6 «DNIeKTposuTHYECKAs! UCCOLMALIS

XapakTepu30BaTb XUMUYECKUE 3JIEMEHThI [IePBbIX TPEX NEPUO0B, KaJUA U KaJbLiUs 10 UX
noJsioxkeHu1o B [lepuoandeckoii cucreme /l. . MeHiesieeBa ¢ 0nopoi Ha airOPUTM.

KnaccuduuppoBaTb 1 Ha3bIBaTb HEOPraHUYECKHE BellleCTBa U3y4eHHbIX KJIaCCOB C OMOPO# Ha
cxeMy, TabJIMLy pacCTBOPUMOCTH.

OnuchIBaTh 001[He XUMUY€ECKHEe CBOMCTBA BELECTB Pa3/IMYHbIX KJIACCOB, IOJTBEPKAATh
CBOMCTBA MpUMepPaMU MOJIEKYJISIPHBIX YPAaBHEHHU I XUMHUYECKHUX PEaKIIUH C OMOpOil Ha CXeMy.

OnpefesiTb BUA XUMUYECKOH CBSI3U U THIT KPUCTA/VINYECKOU PEIIETKH BellleCTBa C ONOpPOil Ha
CXeMy.

[IporHo3upoBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHHsI IIOCJIE IPeIBAPUTETBHOTO
pasbopa.

BoicTparBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
HHGbOpPMAIHIO0 U3 yYe6HHUKA U CIIPABOYHbIX MaTEPHAIOB, F[PAMOTHO UCII0JIb30BaTh U3yY€EHHbIH
NOHSATUHHBIH annapaTt Kypca XMMHH.

Hcnosib30BaTh MPHY BbIMOJHEHUH yU4eOHbIX 3a/JaHUH U B IPOLIECCE HCCIEA0BATENbCKOM
AeATEJIbBHOCTHU HAYYHO-NIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOI0 COAePXKaHUA, ClIPABOYHbIE
MaTepHUaJibl, pecypcbl MHTEepHeTa oA pyKOBOACTBOM IeJiarora.

PackpbIBaTh CMBICT TEOPHH DIIEKTPOTUTHUECKON Tucconnanni. OOBSICHATh IPUINHBI

3IIEKTPOIPOBOIHOCTH BOJIHBIX PACTBOPOB;

CocTaBiATh YpaBHEHUA JUCCOLALINA KHUCIIOT U menoqeﬁ, ITOJIHBIC X COKpAICHHBIE XUMUYECKUE

YpaBHEHHA XUMHUYECKUX peaKum‘?I HOHHOI'0 OOMEHa.

Pasaen 3. HemeTasibl M MX coeAuHeHUs (24 4)

Tema 3. O6mas
XapaKTepUCTUKA
XUMHUYeCKUX 371eMeHTOB VIIA-
rpynnsl. 'asoresnt

(44)

0O61as xapaKTepUCTHKA rasioreHoB. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX
cTeneHu okucaeHus. CTpoeHue U pU3nvecKre CBOKWCTBA
HPOCTBIX BELECTB — I'aJIOreHOB. XUMHYECKHEe CBOWCTBA Ha
npuMepe xJiopa (B3auMo/ieiCTBHE C MeTaslJIaMHy,
HeMeTaJI/IaMU - BOJLOPO/IOM M KHCJIOpOo/ioM, *1iesioyaMmu™).
XnopoBozopoa. CosnsiHasi KUCJI0TA, XUMUYECKHE CBOHCTBA,
*nosiyyeHue*, npruMeHeHue. KauecTBeHHblE peaKLMK Ha
rajJloreHu/i-MoHblL. */leficTBHE XJ10pa U XJIOPOBOZ0PO/ia Ha
OpraHu3M yeJsioBeKa.* BaxHel11e XJI0pU/bI U UX

O6'bSACHATH 0611{Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX COEJUHEHUH B
npe/iesiaXx MaJibIX IEPHUO/I0B U IVIAaBHBIX TOArpyN [leproArnyecKoi CUCTeMbI XUMUYECKUX
3J1IEMEHTOB C y4E6TOM CTPOEHHS UX aTOMOB C UCNO0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTb PU3HYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJIOXKHBIX BELeCTB (XJI0pOBOJ0OPO/Ia, XJIOPU/A HATPHs ), CIOCOGBI UX
NOJIy4eHHs], TIPUMEHEHHUE U 3HAYeHMe B IPUPO/Ie U XKU3HHU YesIoBeKa MocJIe
CTPYKTYypUpPOBaHUS MaTepraa.

OnpefensiTh raJoreHH/i-MOHbI B paCTBOPE C UCIOJIb30BAaHUEM TabJIHIb! "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATD U OCYILECTBJISATh HA IPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTD
HaGJII0/IeHUS, ZIe/1aTh BBIBO/IbI 10 pE3yJIbTaTaM 3KCIIEPUMEHTA [10CJIe TPeABAPUTEBHON
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HaXOX/leHHe B IPUPO/JIE.

JeMoHCcTpanuu

BuseomMaTtepuasibl: raJoreHbl ¥ UX COeJUHEHHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHbIe U NPaKTUYeCKHe PaGoThI
JlabopaTOpPHBIH ONbIT:

PacnosnaBaHue x/10pU/j-MOHOB.

paboThL.

CrenoBaTh MpaBuJiaM 6e30macHOM paboThI B 1a60PaTOPUU IPH UCII0JIb30BAHUH XMMUY€ECKOH
nocyZpl M 060pyJ0BaHUA M0/, PYKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOX HAa MHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCI0JIb30BATh U3yYeHHbIM NOHATUUHBIN
anmnapar Kypca XUMHH.

HWcnosib30BaTh NPH BBINOJHEHUH YYEOHBIX 33JaHUM U B IPOLeCCe UCCIeA0BaTEIbCKON
JleATEbHOCTH HAyYHO-MIONYJISIPHYIO0 JIMTEPATYPY XUMUYECKOTO COZIEPXKAHUS, CIPAaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Tema 4. O61asn
XapaKTepUCTUKa
XHUMHUYECKHUX 371eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHu (5 4)

0O61as xapaKTeprCTHKa 3J1eMeHTOoB VIA-rpynmnel.
Oco6eHHOCTH CTPOEHHs aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJ1d HUX CTEIIEHHW OKUCJIEHHA. CTpOGHI/Ie u
¢dusnyecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIA0POJA U
cepsl.

AnnoTponHble MoAUGUKALMH KUCI0POAA U CEphL
Xumuyeckue CBONCTBA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3nYecKre U XMMUYeCKHe CBOMCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJ/bHbIE). OKCH/IbI CepbI KaK IpeACTaBUTETN
KHUCJIOTHBIX OKCHI0B. CepHast KUCJI0Ta, PU3NUecKue

Y XUMUYeCKHe CBOUCTBA (061I1e KaK Ipe/CTaBUTEIS
KJIacca KUCJIOT U creljuruyecKkre), IpUMeHeHHe.
CepHuUCTast KUC/IOTA.

*XUMHUYecKue peakl{y, Jexallie B 0CHOBe
MPOMBILIJIEHHOTO CIIOC06a MOJTyYeHHUsI CEPHOM KUCI0ThL*
CoJ1u CepHOM KUCJIOTBI, KaueCTBeHHas peaKlus Ha
cynbaT-HOH.

HaxoxxzeHue cepbl ¥ eé coeiMHEHUI B IPUPO/e.
*X"MHUYecKoe 3arpsisHeHUe OKpY»Kalollel cpebl
coeJJMHEHUSIMU cepbl (KUCJIOTHBIE A0XK/AH, 3arpsi3HeHHe
BO3/lyXa U BOA0EMOB), CIOCOODI ero NpeJoTBpalleHus.*

JleMoHCcTpanuu

Konneknuu (BugeomMaTepuassl): cepa U eé coeJHHEHUsI.
O6yranBaHMe caxapa NoJ AelicTBueM
KOHLIeHTPUPOBAHHOM CEPHOM KUCJIOTHI.

JlaGopaTopHbie U NpaKTU4YeCKUe paGoThl
JlabopaTopHbI€e ONBITHI:

O6HapykeHHe CyIbdpaT-UOHOB.

B3auMoieticTBYe pa36aBJeHHON CEpHON KHUCIOTHI C
LIMHKOM. BbIyMc/1IeHUA

10 ypaBHEHUSIM XMMHUYECKUX PeaKIHi;

O6BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynmnsl U UX
coeIMHEeHUH
C y4ETOM CTPOEHHs UX aTOMOB C OTIOPOH Ha cxeMy "VMi3MeHeHHe paZilyCcoB B NOATpyIIax .
XapakTepu3oBaThb GpU3HUUECKHE
Y XMMHYeCKHe CBOMCTBA IPOCTOr0 BelllecTBa cephl M eé coeJUHeHUH (cepoBo0po/a, OKCH/I0B
cepbl, CEPHOH KUCJIOTHI, CYJIbPATOB), CIOCOOHI UX MOJIyYeHHs], IPUMEHEHHE U 3HAYEHUE
B IIPUPO/ie U XKU3HU YeJI0BEKA C OOPOM Ha CXeMy U IJIaH.

OnpezensTh HaJM4YMe Cy/ibdaT-HOHOB B PaCTBODE.

OGBSACHATD CYyLHOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHBIX C TepepaboTKOM coeAMHEHUH cephl
nocJie CTpyKTypHUpPOBaHUsl MaTepHasa.

[I/1aHMPOBATD U OCYLIECTBIIATH HAa IPAKTHKE XUMUYeCKHe 3KCIIepUMEHTBI, TPOBOJUTh
Hab6JII0JeHNs, [leJlaTh BbIBO/IBI 110 pe3yJIbTaTaM 3KCIepUMeHTa.

CrneznoBaThb MpaBUJIaM 6e30MacHON paboThl B 1a60PaTOPUH NPU UCTTOIBb30BAaHUHU XUMUYECKOU
Mocy/ibl M1 060pyA0BaHUs IO/ PyKOBOJCTBOM Ilefjarora.

[Ipou3BOUTE BEIYHCIEHUS 10 XUMUYECKUM YPaBHEHHSAM 10 aITOPUTMY.

HWcnosib30BaTh NpHY BBINOJHEHHH yUeOHBIX 3a/JaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([leproguyeckyto cucTeMy XUMUYecKUX 3eMeHTOB /l. U. MeHiesieeBa, TabiuLy
pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH B BOJE, 3JIEKTPOXUMUYECKUH pA/| HAPSHKeHUH
MeTaJIJIoB).

Hcnonb30BaTh NpHY BbITOJHEHUH yue6-

HBIX 33/JaHUH U B Ipoliecce UCCIe0BaTeNbCKOM iesiTeIbHOCTH Hay4yHO-MOMYJIIPHYIO0 IMTepaTypy

XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa

1oCJIe KOHCYJIbTALlUHU C Iefilarorom
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Tema 5. O6mas
XapaKTepUCTUKA
XUMHMYeCKHX 3/1eMeHTOoB VA-
rpynnsl. A3ot, pocdop u ux
coeaUHEHUs

(74)

061as XapaKTepUCTHUKA 3JIEMeHTOB VA-rpynmsbl.
Oco6eHHOCTH CTPOEHHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JI/Is1 HUX CTeNeHH OKUC/IeHUs.

A3oT, pacnpocTpaHeHHe B NpUpoOAe, PU3NYECKUE U
XHMUY€eCKHe CBOMCTBA (B3aUMO/IeICTBUE C META/JIAMH U
HeMeTaJl/IaMHU - KUC/I0POZ0M U BoZopoioM). KpyrosopoT
a3oTa B IPUPOJE.

AMMUaK, ero ¢pu3UyecKre U XUMHUYeCKUe CBONCTBA
(okuc/ieHHe, OCHOBHBIE CBOMCTBA BOJAHOr0 pacTBopa),
*nosiydeHre* v npuMeHeHue. CoJiM aMMOHHS, UX
dusnUecKre U XUMHUYECKHUE CBONCTBA (pa3JioKeHHe,
B3aMMOJEeHCTBHE CO I11[eJI0YaMHU), TPUMEHEHHUeE.
KavecTBeHHas peaklysi HA HOHBI aMMOHUSI.

A30THast KUCJIOTa, eé GU3NYecKHe U XUMHUYeCKHe CBOMCTBa
(ob1Me Kak mpescTaBUTE S KJIacca KUCJIOT U
cnenuduyeckre). A3oTHcTas KucioTta. Ucnosb3oBaHue
HUTPATOB U COJIe aMMOHHUSA B KaueCTBE MUHEPAIbHBIX
yA06peHuit.

*XuMHYecKoe 3arpsi3HeHHe OKpy»Karolei cpesibl
coeIJMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/H, 3arpsi3HEHHE
BO3/IyXa, I0YBBI U BOAOEMOB).*

®docdop, *annoTponHsle Moaudukanuu pochopa*,
dusnYecKre U XMMUYeCKHe CBOICTBA (B3aUMO/ieHCTBHE C
MeTa/UIaMM, HeMeTa/llIaMH, *KOHLLeHTPUPOBAaHHOH
a30THOU U CepHOU KUCJI0TaMHu).*

Okcup docdopa(V) u pocoopHast kuca0Ta, Prsnyeckue U
XMMHYeCKHe CBOWCTBA, oJydyeHre. KayecTBeHHas
peakuus Ha docdhaT-HOHBIL.

HUcnosnbp3oBaHue ¢pochaToB B KadecTBe MUHEPAJIbHBIX
yno6peHuH. 3arpsi3HeHHe IPUPOJHBIX BOJOEMOB
docoaramu. [leMoHCTpanuu

Kosneknuu: pocdop v X coeiMHEHHUS.
B3auMopelcTBUEe KOHIIEHTPUPOBAHHOM a30THOM KUCIOThI
C MeJibIo.

JlaGopaTopHbie U NpaKTU4YeCKUe paGoThl
JlabopaTopHbI€ OMBITHI:

1. BsaumoelicTBrEe colelt aMMOHMS C IIE/I0YbIO.

2. O3HaKoMJIeHHe C 06pa3aMU a30THBIX U pocHOopHbBIX
yA0OpEeHUH.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHHe aMMHaKa, U3y4EHUE €ro CBOMCTB.

Buvryuciaenus

OO6'BSICHATDH 0061[e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOUCTB 3/1eMEeHTOB VA-TpyIIbl U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb pU3HYeCKHe U XUMUYeCKHe CBOWCTBA MPOCTHIX BeleCTB a3oTa U pocdopa u
MX coeJUHEHUH (aMMHUaKa, Cojlel aMMOHUS, a30THOHW KUCJIOTBI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs], IPUMEHEHUE U
3HaueHHUe B IPUPO/JIE U XKU3HU YeJIOBEKA C UCIIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb HOHbI aMMOHUSA U pocdaT-HOHBI B paCTBOPE C UCII0/Ib30BAHUEM TABJIUILbI
"XapakTepHble peaKL[M1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTHYECKUX NP06JIEM, CBI3aHHbBIX C HAX0XK/EHUEM COeIMHEHUH
asoTa 1 pocdopa B OKpyKalllel cpee.

[l1aHUpPOBATE U OCYLECTBAATh Ha IPAaKTHKe XUMUYECKHe 3KCIIepUMeHTh], IPOBOJUTH
HabJII0JeHHs, [leJlaTh BbIBO/BI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CrnenoBaThb MpaBUJIaM 6e30acHON paboThI B 1a60PaTOPUU NIPU UCITOIB30BAHUHU XMMUYECKOU
MoCy/ibl M1 060PyZ0BaHUS.

[Ipou3BOJUTE BEIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yueOHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTepuasbl (IePUOJUYECKYIO CUCTEMY XUMHUYeCKUX 3eMeHToB /. . MeHzeieeBa, Tabuiy
pacTBOPUMOCTH KUCJIOT, OCHOBAHHUH U COJIel B BOJie, 3JIEKTPOXUMHUUECKHUH P HaNpshHKeHUH
MeTaJIJIOB).

Hcnonb30BaTh NpHY BEINOJHEHUH yUeOHBIX 3a/JaHUH U B IPOLIECCEe UCCIeL0BATENbCKON
JleATeIbHOCTH HAyYHO-MIONYJIIPHYIO0 JIMTEPATyPy XMMUUYECKOT0 COJiep>KaHus, CIPaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C Ielarorom
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— 110 ypaBHEHUSIM XUMHUYECKUX peaKLui

Tema 6. O611as XapaKTepuc-
THKA XMMHYeCKHX 3/IeMEHTOB
IVA-rpynnbl.

Yriepoj u KpeMHMH U X
coeAUHEHUs

(84)

Yriepog, asuioTponHble MoauduKanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpo/ie, Gu3nyecKre U XMMUYecKHe
cBoHcTBa. Afcop6uus. Kpyrosopor yryiepoja B npupo/e.
Oxcuabl yriaeposa, ux GusnuecKre U XUMH4eCcKHe
cBO¥cTBA (B3aMMO/leHCTBHE C META//IaMHU, HEMETalJIaMH,
*KOHI|eHTPUPOBAHHOU a30THOH U CEPHOU KUCJI0TaMu)¥,
UX JIeHCTBUE Ha )KUBble OPraHU3Mbl, *1n0/1y4eHne*

Y IpYMeHeHHUe. *DK0JI0rn4yecKHe npo6JieMbl, CBI3aHHBIE C
okcugoMm yriaepoga(lV); runoresa rio6anbHOT0O
MOTeIJIEHUs] KIMMATa; TapHUKOBLIN 3ppeKT.*

YroJsibHas KMC/I0TA U €€ COJIH, X GU3NYEeCKUe U
XMMHYeCKHe CBONCTBA, No/yYeHUe U TIPUMEHEHHE.
KayecTBeHHas peakLisl Ha Kap6OHAT-UOHBI.
*Wcnosb30BaHKe KAPOOHATOB B OBITY, MEJUIIUHE,
NPOMBILIJIEHHOCTH, CEJIbCKOM X03sicTBe.*

Kpemuu#, ero pusnyeckue 1 xumuieckre cBoMcTBa (Ha
npuMepe B3aUMOJeNHCTBUs ¢ META/JIaMU U HeMeTa/l/IaMu),
*MoJlydeHUe U MPUMEHEHUE B 3JIEKTPOHUKeE.*
*CoeJMHEeHUs KpeMHHUA B pupoje. O6uiue
npejcTaBJieHHs 06 okcu/ie kpeMHUA(IV) 1 kpeMHUEeBOH
kucaoTe. CUIMKATBI, KX UCI0JIb30BaHUE B GBITY,
MeJiMIIMHE, TPOMBILIJIEHHOCTH. Bax-Helue
CTpOUTE/IbHbIE MaTepHaJbl: KEPAaMHUKa, CTEKJIO, [IEMEHT,
6eTOoH, KeJ1e300eToH. [Ipo6yieMbl 6€30MaCHOTO
HCI0JIb30BaHUS CTPOUTEIbHBIX MaTePHAJIOB B
MOBCeIHEBHOM KU3HU.* [leMOHCTpanuu

Mojeu KpUCTalJIMYeCKUX Pell€TOK aJiMa3a, rpaduTa,
MOJIeKyJIbl QyJLIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHbIM
yraém. [Ipotusoras.

BuspeoMaTtepuasibl: CUIMKaTHAsI IPOMBILLJIEHHOCTD.
Mogeu MoJieKyJ1 OpraH14YeCcKHUX BellieCTB.
JlabopaTopHble U IpaKTHYeCcKNe paGoThl
JlabopaTopHbIii onbIT: KauecTBeHHast peakLius Ha
kap6boHaT-uoH. [IpakTUyeckue paboThI:

Ne 11. [losryyeHue yryieKUCI0ro ra3a v usyuyeHue ero
CBOMCTB.

Ne 12. PemieHue saKkciepuMeHTa/IbHBIX 33/]a4 110 TeMe
«HemeTanibi».

BoryucieHus no YPpaBHEHHUAM XUMUYECKUX pea}cuuﬁ
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O6bACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 371eMeHTOB [VA-rpynnel 1 ux
COeIMHeHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHE CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX COeJUHEeHUH (OKCU0B yTIepo/ia, yroJbHOW KHUCI0Th], KAPOOHATOB, OKCH/A
KPeMHHs1, KpeMHHUEBOH KHCJIOTbI, CHJIMKATOB), CIOCOOBI UX MOJy4YeHHUs], IPUMEHEHHe
Y 3Ha4YeHHe B IPUPO/ie U KU3HU YesIOBeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYIIHOCTb 3KOJIOTHYECKUX P06JIeM, CBA3aHHBIX C HAX0XKeHUEM YTJIEKUCJIOr0 rasa
B OKpyXalollel cpefie.

[l1aHMpOBATh U OCYLIECTBJIATH Ha MPAaKTHKE XUMHUUYeCKHe IKCIepUMEHTHI,

[IpoBOAUTE HAGJ/IIOJeHUS, [leJIaTh BbIBOJbI 10 pe3y/IbTaTaM 3KCIIEpUMeHTa 1ocJie
npeABapUTENbHON PaGOTHI.

CrnenoBaThb MpaBUJIaM 6e30acHON paboThI B 1a60paTOPUU MIPU UCTIOIBb30BAaHUHU XMMUYECKOU
MoCy/ibl M1 060PyZ0BaHUS.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 3a/JaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIE
MaTtepuassl ([leproguyeckyro cucTeMy XUMHAYeCKUX 31eMeHTOB /. Y. MenzeneeBa, TabauILy
pacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH B BOJie, 3JIEKTPOXUMHUYECKUH psJl HANPSKEeHU N
MeTaJlJIOB) NOC/Ie KOHCYJIbTAI[MH C 11e/1aroroM.

HWcnosib30BaTh MpY BBINOJHEHUH YYeOHBIX 3aZlaHUH U B ITpoIiecce KCcae0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-TIOMYJISIPHYIO JIMTEPATYPy XUMHUYECKOTO COZlePKaHUs, CIPaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa




Paszpes 2. MeTaibl ¥ ux coeguHeHu (20 4)

Tema 7. O611ue CBOMCTBA
MeTaJ//IOB
(44)

061ast XapaKTePUCTHUKA XUMUYeCKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAHUHM UX MOJIO}KEHHUS B
[lepruoanyeckoi cucTeMe XUMUYECKHX 3J1eMEHTOB

. U. MeHeneeBa u cTpoeHus aToMoB. CTpoeHue
MeTaJlJI0B. MeTaJlindeckas CBSI3b U MeTaJlIn4yecKas
KpHUCTaJ/UINYecKasl peléTKa. JJIeKTPOXUMUIECKUH psijL
HanpsHpKeHUH MeTa/lIoB. PU3UYecKre U XUMUYeCKUe
CBOWCTBA MeTAJJIOB (B3aUMO/IeeCTBUE C KUCIOPOJ0M,
BOJIOH, KUCIO0TAaMHU). *O611[He CIOCOOBI MOJTYYEHUS
MeTaJl10B.*

*[loHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOOBI
3alUTHI OT KOppo3uH. CruiaBel (CTasb, YyTYH,
JI0paJIOMUHUM, 6POH3a), X IPUMEeHEeHHeE B ObITY U
MPOMBILIIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe C 06pa3jaMy MeTaJIJIOB U CILJIABOB, UX
dU3NYeCcKUMU CBOMCTBaMHU.

Mojies1i KpUCTaIINYeCKUX PEeLIETOK MeTaJIJIOB.
Buseomarepuasibl: KOppoO3usi METAJLIIOB.

JlabopaTopHble U NpaKTU4YeCKUe paGoThl
JlabopaTOpHBIE OIBITHI:

O3HaKoMJIeHHE ¢ 06pa3LjaMH CIJIAaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKL[M1 MeTaJjlj1a C KUCIOTOH OT
NPUPOABI METAJLIA.

BoruucieHus
10 ypaBHEHUSIM XUMUUECKUX PeaKLUM.

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATHUH U IPUMEHSATD 3TH NOHATHUSA NPU ONIMCAHUU CBOKUCTB
BeLeCTB U UX NpeBpallleHUH.

O6bACHATD 00LIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMEHTOB-MeTaJlJIOB U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOEHHE METAJJIOB, 001Ke QU3NUECKUE U XUMUYECKHE CBOMCTBA METAJIJIOB.

XapaKkTepu30BaThb 06LIHe CIIOCOObI OJNYYeHHs] METAJIIOB IOC/IE CTPYKTYPUPOBAHHUS
MaTepuaJa.

CrnenoBaThb MpaBUJaM 6e30acHON paboThI B 1a60PaTOPHUU NPU UCITOIB30BAHUHU XMMUYECKOU
MOCy/ibl M1 060PYZ0BaHUS.

[Ipou3BOUTE BEIYMCAEHHS 10 XUMUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI yueGHKKA, CIPaBOYHbIe
MaTtepuassl ([leproguyeckyro cucTeMy XUMHAYeCKUX 31eMeHTOB /. Y. MeHzeneeBa, TabauILy
pacTBOPUMOCTH KHUCJIOT, OCHOBAHHUH U COJIel B BOJie, 3JIEKTPOXUMHUUYECKHUH Pl HaNpshHKeHUH
MeTaJIJIOB).

HWcnosib30BaTh PY BBINOJHEHUH YIeOHBIX 3aJaHUH U B ITpoLiecce UCCIe0BaTebCKON
JlesITeIbHOCTH HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COZlePKaHUs, CIPaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa nmocie npeBapUTeJIbHON KOHCY/IbTALMU C Iearorom

Tema 8. BaxkHeimue
MEeTaJL/Ibl M UX COeJMHEeHUA
(16 1)

[llesiounblie MeTasbl. [lonioxkenue B [lepuoanveckoi
CHUCTEMe XMMHUUYeCKUX 37ieMeHTOB /I. . MeHJeneeBa,
CTpoeHUe aTOMOB. HaxoxeHue B IpUpo/Je.
dusnyeckre 1 XMMHUYeCKHe CBOMCTBa (Ha mpuMepe

HaTpUud U Ka]ll/lﬂ). OKCI/IAI)I U TUAPOKCHUABI HATPHA U KaJINA.

[IprMeHeHMe 1eJI0YHBIX METAJIJIOB U UX COeIMHEHUH.
[[les104HO3€eMe/IbHbIE METAJJIbI MATHUH U KaJIbIIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproauyeckoit cucteme
XUMU4YecKuX 3jieMeHTOB /. U. MeHienieeBa. HaxoxaeHue B
npupo/ie. Pusndeckrue U XMMHUYECKHE CBOUCTBA.
BaxkHelue coeIMHEHUS KaJablUusA (OKCHUJ, TUPOKCHU,
coJn). *XKécTKkocTb BOABI M CIOCOGBI €€ ycTpaHeHUs.*

OGBSACHATD 06I1IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIeMEHTOB-MeTaJ/JIOB B IpyInax u
HX COe/JMHEHUH C YYETOM CTPOEHHUSI UX aTOMOB.

XapakTepu3oBaTb GQU3HUUECKHUE U XUMUYECKHE CBOWCTBA NPOCTbIX BELECTB METAJIJIOB U UX
coelMHeHUH (OKCUI0B, TUAPOKCUOB, COJIEN) C OTIOPOM Ha CXeMy, CIOCOGBI UX TOTyYeHus],
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U )KU3HU Yesl0BeKa.

Pacnio3HaBaTh C NOMOILbI0 KaYECTBEHHBIX PEAKIMI HOHBI META/JIOB (MarHus, aJJlOMUHUS, [IUHKA,
»KeJle3a, MeJIU) C UCN0JIb30BaHUEM TabIUL bl "XapaKTepHble peaKliuy Ha KAaTHOHBI".

[11aHUPOBATH U OCYLIECTBJIATh HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI, TPOBOUTD
Hab6JII0/leHus, eIaTh BBIBO/ABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa.

CrnenoBaTh MpaBu/iaM 6e30MacHOM paboThI B 1a60PaTOPUU IPH UCIIOJIb30BAHUH XMMUY€ECKOH
nocyZpl ¥ 060pyJOBaHUA.

[Ipou3BOAUTH BHIYUCIEHHS 10 XHMHUYECKUM YPAaBHEHUSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XUMUYeCKUX 3/1eMeHTOoB /. U. MeHzesieeBa, cTpoeHUe
atoMa. HaxoxxzeHue B npupoge. Pusnyeckue u
XUMHYEeCKHe CBOMCTBA. AMPOTEepHBIe CBOMCTBA OKCHAA U
TUAPOKCUAA.

XKeneso. [Tonoxenue B [leproguveckoii cucteme
XMMUYecKUx 3jieMeHTOB /Jl. . MeH/jesieeBa, cTpoeHue
atoma. HaxoxzaeHue B mpupoje. Pusnyeckue u
XUMUYecKHe CBOUCTBA. OKCUABI, TUAPOKCUBI U COJU
xkese3a(ll)

n xkese3a(lll): cocras, cBoMcTBa U nosyyeHue.

JeMoHCcTpanuu

B3auMogelicTBre HaTpus € BOJOM.

OkpaluvBaHue [JIJaMeHU HOHAMU HaTPHS U KaJlUsl.
OkpalurMBaHue MJaMeH! HOHAMU KaJIbLIUs.
BsauMojelicTBUe OKCHA KaJbLUs C BOJOM.
BuseomMartepuasibl: ropeHHe XKeJsle3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYeCKHe PaGOThI
JlabopaTOpHBIe ONBITHI:

O3HakoMJIeHHe c 06pa3ljaMy aJFOMUHHUSA U eTro CILJIaBOB.
AMdoTepHbIe cBOKWCTBA IT'MAPOKCH/IA aIFOMUHUS.
KayecTBeHHbIe peaKLIMM Ha MOHBI XeJie3a.

KécTkocTb BOABI ¥ MEeTO/bI €€ yCTpaHEeHH .
[IpakTHYecKkHe paboThI:

Ne 10. Pemenue skcliepriMeHTaIbHBIX 33/a4 10 TeMe
«MeTasibl».

BoruucieHus
110 ypaBHEHUSIM XUMHUUECKUX PeaKLUi

BbicTpanBaTh pa3BEPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOX HAa MHGOPMALHIO U3
y4eOHHKaA U CIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCNOJIb30BaTb U3y4YeHHBIH NTOHATUHHBINA
anmnapat Kypca XUMHH.

HWcnosib30BaTh NPU BEIIOJTHEHUH YYeOHBIX 33/IaHUM U B IPOLECCe UCC/IeI0BATE/IbCKON
JleATEIbHOCTH HAyYHO-MIONYJISIPHYIO0 JIMTEPATYPY XMMUYECKOT0 COJIEPXKAHUS, CIPAaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHATUA 06 OpraHU4YecKknx seLecrTsax, 10y

Tema 9. lNepBoHavYanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKunx BeLecTsax

O6mue mpejcTaBJeHUsT 06 OCOOEHHOCTSX COCTaBa M
CTPOEHUsT OpraHUYecKHxX COeIMHEeHU yrJjepoja.
[lepBoHaYa/ibHbIE MOHATHSI 06 OPraHUYECKUX BeIecTBax
KaK o0 COeiMHEHUsX yrjepoaa (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TJIMLEPHH, YKCycHas KucjoTa). *Ux
cocTaB W XuUMH4YecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemllecTB.* [loHATHE 0 OHOJIOTHYECKH
BAKHBIX BelLeCTBax: KUpax, GesKax, yrjieBoJjax — M HX
poJM B JKM3HU 4YesioBeKa. *MaTepuasibHOE eIUHCTBO

OGBSCHATb NPUYMHBI MHOT006pa3us BELECTB, UJIJIIOCTPUPOBATH B3aUMOCBS3b
HeOopraHu4eCcKUX COeIJMHEHUH yIepo/ia U OpraHu4YeCKUX BellleCTB N0/ pyKOBOJCTBOM
YUUTEA.

OGBSICHATD yCJI0BHS 6€30M1aCHOTO HCII0JIb30BAHHS BEIeCTB U XMMUYECKUX PEaKIHH B GbITY.

XapakTepu30BaTh POJIb XMMHUHU B Pa3/IUYHBIX cHepax e TeJbHOCTH JII0J[eld, OCHOBHbIE
BellleCTBa U MaTepHasbl, IpUMeHseMble B )KU3HU COBPEMEHHOI0 YeJI0OBeKa.
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OpraHUYeCKHUX 1 HEOPraHUYeCKUX CoeJUHEeHUH.*
[Ipupo/iHblE HCTOYHUKH YTJIEBOLOPOLOB (Yrob,
HNPUPOAHBIN ras, HedTb), NPOLYKTHI UX TepepPabOTKH, UX
pOJIb B GBITY Y IPOMBIILLJIEHHOCTH.

Paspeu 4. O606menue Mmatepuana o kypey «Heopranndeckast XxuMusi»(4 4)

Tema 10. Xumus n okpyxaromas | HoBble MaTepuasibl ¥ TeXHOJIOIHH. BelecTBa u XapakTepH30BaTh POJIb XMMUH B Pa3/IMUHBIX cdepax AeATeJbHOCTH JoJeH, OCHOBHbIe
cpena, 14 MaTepuaJibl B IOBCeJHEBHOM )KU3HU YeJloBeKa. XUMUSA U BellleCTBa U MaTepHUaJibl, IpUMeHsieMble B )KU3HHU COBPEMEHHOI'0 YeJl0BeKa.
3710poBbe. be3onacHoe KcnoJib30BaHue BelleCTB . O6'BSACHATB yC/10BUs 6€30[aCHOT0 UCII0JIb30BaHUA BelleCTB U XMMUUYECKUX peaKL Uil B ObITY
Y XMMHUYeCKHX peaKLuil B ObITY. AHannM3MpOoBaTh U KPUTHUUYECKH OLleHUBaTh HHPOPMALUIO O BAUSAHUYU NPOMBIIIEHHOCTH,
OCHOBBI 9K0JIOTHYeCKOM IPaMOTHOCTH. XUMHYecKoe CeJIbCKOI'0 X035IHCTBa, TPAHCIIOPTA U Ip. Ha COCTOSIHHE OKPY»Kalolliell cpe/ibl.
3arpsisHeHHe OKpy»Kamwllei cpefibl (peJebHO YMeTb 0Ka3bIBaThb NIePBYIO OMOLb IPHU XUMUYECKHX 0XKOr'aX U OTpaBJIeHHUSX.
JonycThMas KoHUeHTpauus Bemects — IIJK). [IprHUMaTb yyacTHe B 06CyxkAeHUH IPO6JIeM XMMUYeCKON U 9KOJIOrMYeCKOi HallpaBJIeHHOCTH,
PoJ/ib XMMUU B pellleHuH 9K0JIOrH4eCKHX IpobyieM BbICKa3bIBaTb COGCTBEHHYIO MO3UIIMIO 10 Ipo6JieMe U IpeJaraTb BO3MOXKHbIe YyTH eé
pelieHHsIC OIIOpOH Ha MHOPMALIHIO U3 yYeGHUKA U CIPaBOYHbIe MaTepHaslbl, PeCypChl
O6061menre maTepraJa o 06o061eHre ¥ CHCTEMATU3aLMs 110 KypCy HuTepHeTa
Kypcy «HeopraHuyeckas «Heopranuueckas XUMHsI»
XUMHUA», 34

[Ipu paspaboTke pabodedl HporpaMMbl B TE€MaTHYECKOM ILJIAHUPOBAaHUM JOJDKHBI ObITH YYTEHbl BO3MOXXHOCTH HCIHOJIb30BAHUS 3JIEKTPOHHBIX (IUPPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, ABJISAIOIINXCA yueOHO-MeTOJUYeCKUMU MaTepraiaMu (MyIbTUMe/JUHbIe IPOTPaMMBbl, 3JIeKTPOHHbIe yUeOHUKH U 3aJaYHUKH, 31eKTPOHHbIEe
O6UOJIMOTEKH, BUPTYaJbHbIE J1a60pPaTOPHH, UTPOBbIE TPOTrPaMMBbl, KOJIJIEKLIMH LIUPPOBLIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMBIMHU JJI1 06y4YeHUSI U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIN [0J1b30BaTeseH, MPeCTaBJIEHHBIMH B 3JIEKTPOHHOM ([{HppoBOM) BHJE U peaNHU3YIOIIUMH AUAaKTHYecKre Bo3MoxKHOCTH UKT, cofepaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUH.
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