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®enepanpHas paboyas mporpamma Mo XUMHH JUIsI 0Oy4YalolUuXCs € 3aJepiKKOU
ncuxuueckoro pasputus (naigee — 3[1P) Ha ypoBHEe OCHOBHOTO 00I1Iero oOpa3zoBaHUs
NOJATrOTOBJIEHa Ha oOcHOBe DefepanbHOrO TOCYAapCTBEHHOTO 00pa3oBaTelbHOTO
cTaHgapra ocHoBHoro oo6mero oOpaszoBanus (IIpukaz Munmnpocsenienuss Poccun ot
31.05.2021 1. Ne 287) (manee — DPI'OC OOO), DenepanbHOM aganTUPOBAHHON
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 00y4YarOIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsenienust Poccun ot 24
HOsiOpst 2022 1. Ne 1025), ®denepanbHolt pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHug 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaqbHOW MPOrPaMMBI
BOCIIUTAHUS, C YYETOM pacCIpeAesIeHHbIX IO KJaccam IpOBEpsSEeMbIX TpeOOBaHUN K
pe3yapraraMm ocBoeHus denepanbHOM aaanTHUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOTO 00mIero oOpa3oBaHHs i OOYYarOIIMXCS C 3aJEP)KKON IMCUXHUYECKOTO
Pa3BUTHUSN SIIEMEHTOB COJIEPKaHMUs, IPEJCTABICHHBIX B YHUBEPCAIBHOM Kou(pUKarope
no xumuu, KoHuenmuum mnpenonaBaHusi ydeOHOTo mpeamera «XUMHUS» B
oOpa3oBarebHbIX Opranuzanuax PO, peanusyomux 0CHOBHbIE 00111€00pa30BaTeIbHbIE
MIPOTPaAMMBL.

[TporpamMmMa o xumMuu pazpaOoTaHa C LIEIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabouell MporpaMMebl 110 Y4EOHOMY ITPEIMETY.

VY4eOnpiii  mpeamer  «XUMHSD» — BXOOUT B MPEAMETHYIO  00JacTb
«EcTecTBEeHHOHay4HbIE NpeaMETH». B cucTeMe ecTeCTBEHHOHAaydYHOTro oOpa3oBaHUs
XUMUS KaK YYEOHBIM NMpeIMeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPHUPOJIBI,
(GOpMHPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 3J0pPOBOr0 M O€30MACHOrO ISt
YyeJoBeKa W OKpYXKalolied ero cpeabl o0pas3a JKM3HHU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOntoiecHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU IIpEaMETaMu
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM Maeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XMUMHH, BBIPaXXEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOYyHAIOIIMUXCS U UX
0COOBIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B conmepxkaHnu TaHHOTO Kypca MPEICTABIEHB OCHOBOIOJIATAIOMNE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIONIME HM3YYEHHWE COCTAaBA W CTPOCHUS BEIIECTB,
3aBUCHMOCTH HX CBOWCTB OT CTPOEHHMs, IIPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX NIPEBPALIEHUI U ITyTE€W YIIPABICHUS UMH
B LIEJISIX MOJYYEHMS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyr0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOW XMMHUM COCTaBIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEIECHUSMH O CTPOECHHHM aToMa, BHIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3ydeHun Kypca 3HaUNATEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX pabOT, OIMNUCAHUIO PE3YJIbTATOB
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YUYEHUYECKOTO SKCIIEPUMEHTA, COOJIIOJICHUI0O HOPM M MpaBuil 0e30macHOil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHOM nporpaMMel B Ipoliecce 00y4eHHUs MO3BOJIUT 00Yy4arOIUMCs
¢ 3IIP ycBOWTH KIIFOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEU APYTUX HAyK O IPUPOJIE.

N3ydyeHne XuMuu crnocoOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOUIUMXCA HAyYHOTO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukay, «buomorus», «l['eorpadus», «Maremarnka» u GopMUPYET
KOMIICTCHIIMM, HEOOXOJuMbIe JUIS MPOJOJDKeHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pas3BuTHIO y oOywatounuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHUs, (YHKIMOHAJIBHOM  IPAaMOTHOCTH, yMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XHUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM >XKU3HU; HABBIKOB 3J0POBOrO U OE30MACHOTO s
YeJloBeKa M OKpYXKarollel ero cpenpl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxces ¢ 3IIP. OBnanenune yueOHbIM
MpPEAMETOM «XUMHUS» MPEJICTABIAECT ONPEEIECHHYI0 TPYAHOCTh JUIsl O0y4YaroIMUXcs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, EPUOANYECKUMU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM ITO3HABATEJIbHBIM HMHTEPECOM W HHU3KUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaius oo0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha PEIICHUE 33/a4 B CBA3HU
CO CIIOXHOCTBbIO aHanm3a Tekcta oOyvaronumucs c 3IIP. Opranuyeckoe €IMHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3MCHBIX XMMUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSETCS M3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHUsH»

OO0mume 1enu wW3y4YeHUs Y4eOHOro mnpeamMeTa «XWUMHUSD TMPEICTaBIEHB B
denepanpHOM  paboueld mporpaMmMe OCHOBHOro obmero oOpazoBanus. OnHu



aKTyaJIM3UpPOBaHBl C YYE€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAMPABJICHHOCTH OOYYCHHsI HA Pa3BUTHE W CaMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue e WHTEIUIEKTa W 00mmel KyiabTypsl. OOydeHHe YMEHUIO YYUTHCS U
NPOJ0JIKATh CBOE 00pa30BaHME CaMOCTOSTEILHO B HACTOSIIEE BpEMs SIBISICTCS OJHOU
U3 BOKHEHINX QPYHKIMHA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuatomuxcs ¢ 3I1P, Tak ke, Kak ¥ JIsl HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpaMmy,
JTOMHUHHPYIOIIEe 3HaYCHNUE MPUOOPETAIOT TAKHUE 1IN, KaK:

dbopMHUpOBaHWE  WHTEIUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCJIOBHSIM JKU3HH;

HAIPaBJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YdYaluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TTPAKTUIECKUM METOJaM
No3HaHMsI, (POPMUPYIONITUM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYyJarolUMUCS
OTIBITa Pa3HOOOPA3HOM ACATEILHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KITFOUCBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), UMEIONINX YHUBEPCATHLHOE 3HAUCHHUE JIJIS PA3JINYHBIX BUIOB
JCSTCIIEHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OIICHUBATH SIBICHHS OKPY)KAIOIIETO MHUPA
HA OCHOBAaHUM 3HAHUH M OTIBITA, MIOTYICHHBIX MTPH H3YICHUH XUMHUH,

dbopMuUpoBaHUE y OOYYAIOIIMXCS TYMAHHUCTHYCCKHX OTHOIICHWN, MOHMMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJOTHUYECKH IeJIeco00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IEJISIX COXPAHEHHS CBOETO 37IOPOBBS U
OKpY>KaroIleH MMPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIST ¥ HAMPABICHHOCTH JaJIbHEHUINIEro 00yUYeHHUS.

Kypc HampapiieH Ha pelieHre CASAyIONINX 3a/1a4, 00eCIIeYNBAIONINX PeATU3AIIAIO
JUYHOCTHO-OPUEHTHPOBAHHOTO W JIEATEIHPHOCTHOTO TMOIXOJIOB K OOYYCHHIO XUMHUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMUpOBaHHE TEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX TIPEACTABICHUN O
BEIICCTBAX, UX MPEBPAIICHUAX U PAKTUICCKOM MPUMCHEHHUH; OBJIaJICHUE TTOHITUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYCCKOW HAyKH KakK 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHHWS, XHMHUYCCKHX IPEBPALICHUA HEOPraHWYCCKUX M|
OpPraHMYECKHUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHUH JKMBOW W HEKHBOW IIPHPOIIBL;
yIIyOJIeHHEe TIPEICTABICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHMHUYCCKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OIICHMBATH XU3HCHHBIC CHUTYAIldH, CBS3aHHBIC C XUMHCH, HaBBIKAMHU
0e30macHOro OOpallleHus ¢ BEIIECTBAMH, MCIOJIL3yEeMBbIMH B TOBCEIHEBHOW >KU3HU,
YMECHHEM aHaJU3WpOBaTh W ILIAHUPOBATh JKOJOTHYECCKH O€30I11acCHOE ITOBEACHHUE B
IEJISTX COXPAHEHUS 3I0POBhS M OKPYKAIOIICH CPeIbl;

dbopMUPOBAaHUE YMCHHMI yCTaHABIMBATh CBS3H MEXIY peajbHO HaOIIOMaecMbIMU
XUMHYECKAMH SIBJICHUSMU W TPOIIECCAMHM, MPOUCXOIAITIMH B MUKPOMHPE, OOBSICHSITH



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

NPUOOPETEHUE OMbITa MCIOIB30BAHUS PA3TMUYHBIX METOJIOB M3YyUCHHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOIEM, B TOM YUCIIE B MPEAOTBPALICHUU TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJBHBIX YCIOBHM JJI1 YCBOCHHS MPOTPaMMHOTO Marepuaia OOy4aroIIUMHUCS C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yHelIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IIPU COXPaHEHUH o01Iero 0a3oBOro ypoBHS.
OH JTOJDKEH MO CoJiepKaHuI0 U 00beMy OBITh aJaNTUPOBAHHBIM JJII OOYYAIOIIMXCS C
3IIP B cOOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelIbHBIMM MOTpeOHOCTsAMU. Crenyer
o0JjerynTh OBNaJeHue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOM
B IPUMEHEHUU 3HaHUI C MCIOJb30BAaHUEM MPHUEMOB AJITOPUTMHU3ALMU U BU3YalIbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3W BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJMH M TOT XK€ Y4eOHbId MaTepualn C pPa3HbIX TOYEK 3pPEHUs,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00JIee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMECHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEelycMOTPeTh (GOPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPAaBWIBHOCTBIO pEUYEBOro O(OPMIICHHUS BbICKa3bIBAaHUM
obyuatrommmxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTAMHU TOBEIEHUSU NEATeNbHOCTH, oOyuaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA KOHTPOJb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BUABI aedATeabHOCTH oOy4yawumuxcs ¢ 3IIP, odycioBiaeHHbIe
0c00bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00ecreuYnBaIOUIAEe OCMbICJICHHOE
OCBOCHHE COJIePKAHUM 00pa30BaHMs 110 NpeAMeTy « XHUMUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 00Opa3oBaTeNbHBIMU MOTpPeOHOCTAMH. [lomMuMO MIMPOKO
ucnospzyeMbix B @OIT OOO oOumx [ist Bcex OOydaroluxcs BUAOB JIEATEIBHOCTH
ClleqyeT YCWIMTh BHUJIbl JEIATEIbHOCTH, CHeuu(puyHble IS JaHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpKaHHs 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE MNPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHBH3aLUEn
CEHCOPHBIX CHCTEM; YEpPEAOBAaHUE BUIOB JIESATEIBHOCTH, 3aJCHCTBYIOLIUX Pa3JIMYHbIE

6



CEHCOPHBIE CUCTEMBI; OCBOCHHME MaTepuasa ¢ ONOPOM Ha arOPUTM; «IIOLIATOBOCTH» B
U3YYEHUU MaTepHalia; MCIOIb30BaHUE JOTOJHUTEILHON BU3yalbHOW OMoOpbl (TUIaHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0HIbl). JJ1s pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KiIacCU(PHKAIMKM M HAMOJTHCHUE WX MPUMEpPaMU |
zp.

[IpumepHas TemaTHdecKas 1 TEpPMHHOJOTMYeCcKas Jiekcuka coorseTcTByer DOII
000.

Jns oOywaromuxcss ¢ 3IIP cymiecTBEHHBIMH SIBISIIOTCA HPUEMBI pabOThHI €
JEKCHUYECKUM MarepuajgoM 1o npeamery. IIpoBonurca crnenuanbHas paboTa IO
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaemble TepMUHBI BBOJSTCS HA MOJIMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3yalbHas
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJlh3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®DenepalibHBIM TOCYAApCTBEHHBIM 0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMUS» BXOJUT B
npeaMeTHy0 00aacTh «EcTecTBEeHHOHAYyUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
TUISL U3YYEHUS.

VY4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHbIX 4acoB — MO 2 4 B
HEJEo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO mpeameTa «Xumusy, npeactaBieHHoe B DenepanbHon
paboueit mporpamme, cootBerctByer @DI'OC OOO, pa3paboTaHOo C y4eTOM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAaMMBI  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O y4yeOHOMY TMpeAMEeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO  OOIIIETOo
o0Opa3zoBaHUs 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COLEP)KAHUE OBYUEHNMA B 8 KITACCE

[lepBoHaYaIbHBIE XUMUUECKUE TTOHATHS

[Ipeamer  xumuu. *Ponp  xumMum B ku3HM  yenoBeka.® Tema u
BemecTBa. Or3nUecKrue CBONCTBA BEMIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB. * XUMHsI B
cucteme Hayk.*Uucteie BemecTBa U cMecu. CrocoOwl pasaeneHus cmeced. [IpaBumia
0e30macHOro OOpaIIeHus ¢ BEIeCTBAMH U JTabopaTopHBIM 00opynoBanueM. *[lonsTue
0 METOJ[aX MO3HAHUS B XUMHUH. *

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIbBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAs aTOMHas Macca. [IpocTbie U cloxkHbIe BelllecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.



Xumunyeckasi ¢popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. *OTHOCUTENIbHASL MOJIEKYJIsipHasi Macca. MaccoBasi A0t
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznueckre W XUMUYECKHE SIBJICHUA. XuUMHUYeckas peakuus. [lpusHaku
XUMHYECKUX pEaKLHil. YPABHECHHUS] XUMUYECKUX PEAKUUNA. 3aKOH COXPAHECHHSI MacChl
BemiecTB. Krnaccudukamuss XUMUYECKUX peakuuil (COeAMHEHMs, Ppa3sIoKeHUS,
3aMelIeHus, 0OMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MPUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIOBAHUEM;
U3yuYeHHE U OMHUCaHHWe (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTraHUYECKUX BEILECTB;
HabmogeHrne GU3NIecKuX (TIaBJIeHHE BOCKA, TasHUE JIb/a, pAaCTUpPaHHUE caxapa B CTYIIKE,
KHUIIEHHE Y KOHJEHCAIMs BOJbI) 1 XMMHUYECKHUX (TOPEHUE CBEUYM, MPOKAIUBAHUE MEAHOU
MIPOBOJIOKH, B3aMMOJCHCTBUE MeJa C KUCIOTOM) SIBICHHM, HAOMIOACHHWE M OMHCAHUE
NPU3HAKOB MPOTEKAHMsI XUMHYECKHX peakluuid (pasjoKeHue caxapa, B3auMOJICHCTBUE
CEepHOM KHCJIOTBl C XJOpuaoM Oapusi, paznoxeHue ruapokcuaa wmeau (II) mpwu
HarpeBaHMUHU, B3aUMOJAENUCTBUE Kele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzenenus cMecel (C MOMOIIbIO MarHuTa, (GUIbTPOBaHKE, BHITIAPUBAHKE, TUCTHILISIIMS,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHON COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJIbTaTOB TMPOBEIACHUS OIbITa, WUIFOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHHE MOJIETIE MOJIEKYJ (IapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopong — »sneMEHT M IpoOCTOe
BelecTBo. Haxoxaenue Kucnoposa B Npupoae, PU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHus mpoCThIX U CIOXKHBIX BemiecTB. CocoObl MOMydYeHUs KUCIOpoaa B
naboparopun *u npombiuieHHOCTH. *IIpumenenne kuciopoaa. [lonstue o0 okcumax.
KpyroBoport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUCIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiini, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaklnuu. TOIIMBO: YroJib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
napHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CI0s.*

Bonopoa — anemMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopona B IMPUPOJE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOCHCTBUS C HEMETAJIAMHU U
OKCHJIAMU METAJNIOB), MPUMEHEeHHE, *crocoOwl momydeHus. *IloHsTe o kucmoTax u
COJISIX.

KomuuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraapo. MosspHbIi
00BEM Ta30B. Pacuersl o xumuueckoi opmyiie. PacueTsl MaccoBO 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJISIPHOM MAacCChl, MOJIIPHOIO 00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHUSIM.

*®usznyeckue cBoiicTBa Bojabl.*Boma. Ee cocras, ctpoenue u mosekyibl. *Boja
Kak pactBoputenb.*PactBopel.  *[loHATHE O HACBHIIEHHBIX W HEHACHIIEHHBIX
pactBopax. [lonsTe pacTBOpHMOCTH BemecTB B Boje.* Pacuer maccoBoil monu
BEIllECTBA B pacTBope (MpOIlEHTHAas KOHLEHTpanwus). MaccoBasi 10yisl BellleCTBa B
pacTBope. *XuUMHUECKHE CBOMCTBA BOJBI (Pa3lIOKEHHE, PEAKIINHU C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (IV) peakuuu ¢ MetajuiaMH, KUCIOTHBIMA M OCHOBHBIMH
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okcunamu). [lonstre 06 ocHOBaHMsX. POab pacTBOPOB B MPUPOIE U B )KU3HU YEIIOBEKA.
KpyroBopotr Boawsl B mnpupoje.*3arpsi3HeHue NpuUpoaHbIX BoA. OxpaHa M OYHMCTKA
IPUPOAHBIX BOJI.

Baxneiimme  kiaccel  HeopraHmueckux — coeauHeHui.  Kiaccudukanms
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHbIe, HecosieoOpa3ytoue - Ha npuMmepe okcuaa yriaepoaa (II) u
okcuna azota (II)), Homenknatypa.**[lonyuyeHne* HMXMMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammogielicTBUEe C BOAOW, KucioTtamu, menodamu). OcHoBanus. Kriaccubukarms
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KHCJIOTaMu, colisiMu). *[lomydenne ocHOBaHUH. *

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NYecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICUCTBHE C MeETaUIAMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEpPE COJSHOM U CEpHOM KHCIOT), *crmocoObl moiydeHus.® Psn
aktuBHoctu MetaiioB H. H. bexeroBa. Conu (cpeaHue): HOMEHKIATypa COJIEH,
*crmocoObl TOJy4eHHs*, B3aUMOJICICTBUE COJIEH ¢ MeTallJlaMH, KUCIOTaMHu, IeJI0YaMHU
U COJIIMH, IPUMEHEHHE.

[Tonsitue 00 ampoOTEepHBIX THUAPOKCHAAX (HA MpUMEpe IUHKAW *aTtoMUHUS™)!
*XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMH U LIEI0YaMU, PA3NIOKEHUE TTPU
HarpeBaHUM) U MOTy4YeHue. *

['eHeTnueckass CBs3b MEXKAY KIaccaMH  HEOPTaHWYECKHX  COCIMHCHHM.
['eneTnueckue psabl.

XHAMHYECKHUH IKCIIEPUMEHT: KaueCTBEHHOE OTIPEICTICHUE COJIEP KaHMs KACIOpoaa
B BO3/yX€; MOJYYCHHE U MU3yUECHHUE CBOMCTB KUCIIOPO/1a; HAOIIOICHHE B3aUMOIACHCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHHS U TIPEKPAIICHHS TOpeHUS (TI0)Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U ONMCAHKME WX CBOWCTB; MOJIYYCHUE U U3YUCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI ¢ MeTa/ulaMH (HAaTpHEM U KajbllieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPHUATIOB); OIMPEIEICHUE PACTBOPOB KUCIOT U IIEIOYeH ¢
MOMOIIbI0  MHJIUKATOPOB; UCCJIEIOBaHUE OOpa3loB HEOPTraHWYECKUX BEHIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJCHUE HM3MEHEHHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IeNIoYell; u3yuenue B3aumojeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHCJIOTBI, KHUCIIOT ¢ METAJUIaMH, PEAKIIUH HEUTpaTu3alny; MOTyIeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJHOTO MeETajyla JPYyrdM W3 pacTBOpa COJIA; peIICHUE
DKCIIEPUMEHTABHBIX 3alad 10 TeMe «BakHeWmme KiIacChl HEOPTaHWYECKHX
COCIMHEHUI.

[Tepunonnueckuit 3akoH u llepuoauueckas cucrema XuMu4ecKkux 3yemenToB /1. WM.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

[lepBble MOMBITKYN KJIacCU(PHUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax

CXOJIHBIX 3JIEMEHTOB (ILEIOYHBbIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, T[aJOTEeHBbI,
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WHEPTHbIE Ta3bl). *DJIeMEHTBl, KOTOpble 00pa3yloT aM{QoOTepHbIE OKCHIB U
TUAPOKCHUIBI. *

[lepnognuecknii 3akoH. llepumoandeckas cHucTeEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. KopoTkonepruonnas U * IIMHHONIEPUOAHAS * POPMBI
[lepuomuueckon cucrembl xuMuueckux dsiemeHTOoB [l. U. Menneneea. Ilepuonsl u
rpynmnbl. OU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep.*M3oronsl.™ Dnektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XMMHYECKUX 3JIeMEHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepuCTMKa XMMHUYECKOrO OJJIEMEHTa IO €ro
nonoxxenuto B [lepnoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB AJIEMEHTOB MAaJIBIX MEPUOIOB U TIaBHBIX
MNOATPYNI, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
[Tepuoguueckoro 3axkoHa u IleprogMYecKOl CUCTEMBI XMMHUYECKHUX SJIEMEHTOB JIS
pa3BuTHs Hayku U npakTuku. Jl. 1. MeHneneeB — yu€Hbli U TpakaHuH. *

Xumnyeckass cBs3b. KoBasmeHTHas (moJjisipHass W HEMOJIIpHAsi)  CBS3b.
*DNeKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKHUX IEMEHTOB.* VloHHAasI CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIEPUMEHT: M3yuyeHUE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aMMOJECUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
MIPOBE/ICHHUE OIBITOB, MWIUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXNpeaMETHBIX CBA3€H MPU H3YYEHUM XUMHUHA B 8 Kjacce
OCYILECTBIISIETCS. Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSATHMH,
TaK W MOHATHH, SIBISIOIIUXCS CUCTEMHBIMHU JUIS OTIENBHBIX NPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAay4yHble MOHATHA: HAy4YHBIA (akT, TUIOTE3a, TEOpHUs,
3aKOH, aHAJIU3, CUHTE3, KJacCU(pUKalus, NEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUI 3apsii, BELIECTBO, TEN0, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ras3, (PU3MYECKUE BEIMYUHBI, €IUHULBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3B€3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUAA B 9 KIIACCE

BemectBo 1 XuMuueckasi peakius
Ilepuomnueckuit 3akoH. llepuomuueckas cucTeEMa XUMHUYECKUX DIIEMEHTOB
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H. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIWS, KAJIbLUUA U UX COCIUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemEToK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKU U BUIa
XUMHUYECKOU CBs3U.*

Krnaccudukarys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEKIyHApOIHAS U
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsi XUMMHUYECKUX PEAKIIAN M0 Pa3IMYHBIM MPU3HAKaM (IT0 YHCITY U
COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P HEKTy, 10 U3MEHEHUIO
CTENIEHEH OKHUCJICHUS XHMHYECKUX DOJEMEHTOB, *m0 00paTUMOCTH, TO YYaCTHIO
KatanuszaTtopa).* OK30- U  OJHJIOTEPMHUYECKHME peakiuu. *TepMoxumuueckue
ypaBHeHUs. *

*[lonsiTue O CKOpPOCTH XUMHUYecKOW peakiuu. [loHsitue 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHS.
@aKTOpBbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHYECKOTO
paBHOBecus. *

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHYECKON AUCCOLMALNAN. DIIEKTPOIUTAYECKAS TUCCOIUALIMSL.
ONEKTPOJIUTBI W HEINEKTPOJUThl. KaTHoHBI, aHMOHBL. *MexaHu3M JUCCOIUALINU
BEIIECTB C pPa3IMYHBIMU BUJAMH XUMUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu. * CuiibHbIC U C1a0bIe JIEKTPOJIUTHI.

Peakuiun moHHOro oOMeHa. YCIOBHS MPOTEKaHUS PEaKIMi MOHHOTO oOMeEHa 0
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOKCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ NPEACTABICHUNA OO0 3JICKTPOIUTUUYECKOMN
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEaKIMM Ha KAaTUOHbI U AHUOHBIL:
XJIOpUa-, OpoMua-, HOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, (ocdar- aHUOHBI
TUIPOKCUJI-MOHBI; KaTHOHBI aMMOHHS, MarHus, KajibIlUs, aJlOMUHUS, kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpaXx.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALUIUUYECKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMeTaJJIoB (rpadura U anmMasa),
CJIOKHBIX BENIECTB (XJOpUJa HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCIICIOBAHUE
AJIEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUALMK KUCIIOT, IIEI0YeH 1
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUJEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA TPOTEKAHUS PEaKIMid WMOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIJIEICHHUE Traza, 00pa30BaHMUE BOJbI); OIMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (TOpeHue, peakluuu Pas3JIoKEHUs,
COEIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BELIECTB C MOMOIIbI Kauye€CTBEHHBIX

11



peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4v.

HemeTaisl 1 uX coeluHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CrpoeHue u (uU3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — rajJloreHOB. XMMUYECKUE CBOICTBA Ha MpUMeEpe XJopa (B3aUMOAEHUCTBHE C
MeTaJllaMM, HEMEeTajllaMd —  BOJOPOJAOM U  KHCIOPOAOM,  *meroyamu’™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *MomydeHue™, IpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJOPOa Ha OPTaHW3M 4YelioBeka.™ BakHenme XIopuasl u
UX HaXO0XXJICHHE B MPUPO/IE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
ANnoTponHble MOAM(PHUKALMU KHUCIOpOAAa U cepbl. XUMHUYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nueckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYECKue cBoicTBa (oOume u crneuuduyeckue). Coiam CepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cylbdar-uoH. CepHucras kuciaora. * XUMHUYECKUE peaKLny,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYEHUs CEPHOM KHUCIOTHI.™
Haxoxnenue ceprl u €€ coequnennid B npupoje. [I[pumenenue ceppl 1 €€ COEAMHEHNN B
OBbITY M B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKarolehd Cpebl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpalieHus. *

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCIICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHMCIIEHHEe, OCHOBHBIE CBOWMCTBAa BOJHOTO PAacTBOpA), *MOJydeHUE™ M NpUMEHEHHe.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKue U XMMHYECKHEe CBOMCTBa (oOmume u
cnenuduueckue), *nomydenue.*Hurtpatel (pasznokeHue). A3o0THUCTasg  KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kauy€CTBE MHHEPAJIbHBIX YIOOpEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH cpeibl COSAMHEHUSIMU a30Ta (KHCIIOTHBIE
JTOK]IM, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®ochop, *amnmorponHsie Monupukauuu Gocdopa,* hpuznueckrue U XUMUUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAlJIaMH, HEMETaJUlaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamu).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
busznueckue M XUMHUYECKHE CBOWCTBA, *mosydeHue.**[loHsTHe O MHHEpaIbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTuka 3neMeHToB [VA-rpynmnbl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
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KpeMHHsI. BaneHTHOCTh M XapaKTEpHbIE CTENEHW OKHUCJIEHHS aTOMOB Yriepoja u
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIe CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukanuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJECUCTBHE C  METaJlaMH,
HEMeTalIaMH, *KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOM KHcloTaMu)*. AncopOuus.
Kpyrosopot yrinepoaa B npupoje. Okcuabl yriepoja, ux (puandeckue U XUMHUUYECKUE
CBOMCTBa, TIOJIy4YeHHE W NPUMEHEHHE, JIeWCTBHE Ha  OpraHu3M  4YeJOBeKa.
*Dxoyormdeckue TpoOJeMbl, CBs3aHHBIE C okcugoMm yriaepona(lV); rumotesa
r7100anpHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciora u eé
coiid, HUX  (U3NYECKME U  XHMHYECKHME  CBOIICTBa, *onmyyeHue  u
npuMmeHnenue. *KauecTBeHHas peakius Ha KapOoHaT-HOHBL. Mcmonb30BaHne kKapOOHATOB
B OBITY, MEIHUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

OOmue mpeactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHMI yriiepojaa (Ha MpuUMepe METaHa, dTUJICHA, ATaHOJa, YKCYCHOM KHCIIOTHI.
*Nx cocraB u xumuyeckoe crtpoeHue. Kiaccuduxamuss opraHMYECKHX BELIECTB.™
[TonsiTe 0 OMONOrMUECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU yeloBeka. *MarepuanbHOEe €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COETMHEHUH. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aUMOJICUCTBUSA C MeTalIaMH " HEMETAJIaMH), *nomyuenue*
unpumeHenue. *CoeHeHUsT KpeMHUs B npupoje. OOmue npencTaBieHus 00 OKCUae
kpeMHusI(IV) u kpemHueBod kuciore. Cunukarbl, (QU3MYECKHE H XUMHUYECKUE
CBOMCTBA, NOJIyYCHHE M MPUMEHEHHUE B OBITY, IPOMBIIUIEHHOCTH (B MEAUI[MHCKOM,
ANEKTPOHHOM, CTPOMTENBHOW W JAp.). BaxHelmme CTpOUTENbHbIE MaTepHAJIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpoGnembl 6e30macHOro
MCIIOJIb30BaHUSI CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEIHEBHOM KMU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3lloB HEOPraHMYECKUX BEUIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEAKIMA HA XJIOPUL-UOHBI U
HaOJIIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xkaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAaKOMJICHHE ¢ oOpa3uaMu XJOpUIOB  (TaJIOT€HU]OB);
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIUHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJICOMATEpHUANOB); HaOIOJEHUE Ipoliecca OOYyriIMBaHUS caxapa IOJ JeWCTBUEM
KOHLICHTPUPOBAHHOM CEPHOI KHUCIIOThI; M3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCIIOTHI, TPOBEACHUE KAaUECTBEHHOMN peakluu Ha CyJb(aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEKaHUs;, O3HaKOMJICHUE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COECIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
1 pocdopHbIX yaoOpeHuii; NoJydeHue aMMHaKa U U3y4YE€HHE €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEaKlUid Ha MOH aMMOHHUS U (ochaT-uOH U U3Yy4YEeHHE NMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICVCTBUE KOHUECHTPUPOBAHHOM a30THOW KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTATUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHWE C MPOLECCOM aAcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; MPOBEJIECHHE KAUYECTBEHHBIX PEAKUUN Ha
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Kap6OHaT— U CUJIMKAT-UOHBI U U3YUCHHUC IIPHU3HAKOB HUX IMPOTCKAHHWA, O3HAKOMIICHUC C
HpOI[YKHI’ICﬁ CUJIMKATHOM IMPOMBIINIJICHHOCTH, PCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4 I10
TeMme «BaxHene HeMeTamIbl M UX COCOHUHCHMU.

Mertaisl 1 UX COETUHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepmoanMdyeckol ~ CUCTEME  XMMHUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoerust atomoB. CTpoeHHue MeTaJuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasT KPUCTAILUIMYECKasl PelETKa. DIEKTPOXUMHUYECKUI psll HampsHKEHUM
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOH, KucIoTaMu). *O0mue crnocoOsl moydeHus: MetaioB. [lorsTue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3alUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH. *

[[lenounble MeTamibl: MojokeHUE B Ilepuoguyecko cHUCTEME XHUMUYECKHX
anemeHnToB J[. . MengeneeBa; crpoenue aromoB.  HaxoxzaeHue B mpupoze.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MEeI0UYHbIX METAIIOB U X COCTUHEHUIA.

[[lenoyHO3eMENbHBIE ~ METAUIBl ~ MarHud W KaJblLUM: MOJIOKEHUE
B [lepuonnueckon cucreme xumuyeckux sineMmeHToB . M. MeHneneeBa; crpoeHne ux
aTOMOB; HaxoxJeHue B mnpupoje. PU3NYECKUE U XUMHUYECKHME CBOMCTBA MarHus H
Kauiblusl. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKoCTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs. *

AnmoMuHUN: TIoN0XKeHHWE B llepmoamyeckoll cHCTEME XUMHYECKHX JJIEMEHTOB
J. I. MeHnneneeBa; CTpOEHHME aToMa; HAxOXKJAcHUE B mnpupone. Pu3nUecKue Hu
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenue B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HHME aroMa; HaxoxaeHue B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Kelie3a (B3auMOCHCTBUE C METAJNIaMU, KUCIOTAMH U COJISIMH).
Oxcunpl, tunpokcuasl u comu kenesa(ll) u xemesa(Ill): cocraB, cBoiicTBa u
*nony4yenue.*

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 0o0pasllaMH METaUIOB U CIUIABOB,
X (QU3NYECKUMU CBOMCTBAMU; U3YUYECHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJIb30BaHKE BUEOMATEPUATIOB), OCOOCHHOCTEHN B3aMMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOpoae (BO3MOXKHO
HCIIOJb30BaHKE BUICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIUi Ha
MOHBI (MarHusi, Kajablus, amomMuHus, nuHka, xene3a(ll) m xenmeza(lll), memu(Il));
HaOJII0JICHUE U OMMCAHUE MTPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATpUs, KaJIUsl U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHUE BHICOMATEPHAIIOB); MCCIEIOBaHNE aM(OTEPHBIX
CBOWMCTB THIPOKCHUA AIFOMUHUSI U TUAPOKCUA [IUHKA; PELICHUE SKCIIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxHenIe MeTalbl U UX COCAUHECHUS.

XuMus U OKpyXKarolas cpena
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*HoBble MaTepualibl U TEXHOJOTHHU. BemiecTBa U marepuasibl B MOBCEIHEBHOMN
KU3HM dYelloBeKa. XHMMHMS M 310poBbe. be3onmacHoe HCNIOIb30BaHHME BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momoup Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI FKOJIOITMUECKON rpaMOTHOCTH. *

*XuUMUYecKoe 3arpsA3HEHHE OKpYyJKarolel cpenpl (mpenenbHas JOMyCcTUMas
koHIeHTpanus BemecTB — [1JIK). Posb xumMuu B pemieHun 3K0J0ru4eckux nmpoosiem. *

*[IpuposHblE HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MPHUPOAHBINA Ta3, HedTh),
MPOJIYKTHI KX NEPEPAOOTKHU, UX POJIb B OBITY U POMBIIUIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepHalioB (CTEKIJIO, CIUIABBI
METaJJIOB, MOJIMMEPHBIE MaTepuaibl). ™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBA3€HM IIPU M3YYEHHMM XHMHU B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK ¥ MOHSTUMN, SBISIOIIMXCS CUCTEMHBIMHU ISl OTIEIbHBIX IMPEIMETOB €CTECTBEHHO-
HAy4yHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAayyHble IOHATHSA: Hay4YHBIM (aKT, THUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTb, HAOJIIOIEHUE, SKCTIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MApPHUKOBBIM 3(PQPEKT, TEXHOIOTHs,
MaTepUabl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], U30TOIIBI,
PaOaKTUBHOCTD, MOJICKYJA, DJIEKTPUUECCKHUI 3aps/l, MPOBOJHUKH, MOTYITPOBOIHHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHIE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPHUCTaNIMYECKash pEmIETKa, CIUIaBbl, (PU3NYECKUE
BEJIMYMHBI, €AWHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOIBI, MOJIEC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpemmera
«Xumus» JOJKHBI COBMANaTh ¢ pesyiabraramMu dDenepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUNMBIMU SIBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHMsl JIOCTHralOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIbHONW JIEATEIHHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMM ¥ JYXOBHO-HPABCTBEHHBIMH LEHHOCTSMH, MPUHSATHIMU B

O6HICCTB€ nmpaBpujiaMM MW HOpMaMHU IIOBCACHUA U CHOCO6CTBYIOT Imponeccam
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CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3AIINN O0YYatOIIUXCSl.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OIbITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTUYECKOTO BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HacCJICIHI0, IIOHMMaHUS 3HA4YCHMsI XMMHMYECKOM HayKd B JKU3HU
COBPEMEHHOr0 O00IIecTBa, CHOCOOHOCTH BJIANETh JOCTOBEpPHOM HWH(pOpManuen o
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHWH B KOJJICKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTMX BUAAX JESATEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBINOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOIECCE
ATON y4yeOHON MAESITEeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBAapHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIE/ICTBHI ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKH U COCTABISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPhI, B TOM YHCIIC
HAaBBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPAaBIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370pPOBBII 00pa3 *KMU3HU, OCO3HAHUSI IOCIEACTBUN U HENPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUsT aJKOTojdsl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY H3YYEHHMIO MpodeccHil U TpyAa pa3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
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TPACKTOPUHM TMPOJOJDKEHUS O00pa3oBaHHsl C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHONW NI€ATEIBbHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
a/JalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LIETIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KAaK MCTOUYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHMsI [IEHHOCTH 3/J0POBOrO U 0€3011acHOTrO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUsSI ILIEHHOCTH COOJIIOJICHUS TMpaBUi 0E30MacHOTO
MOBE/ICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO
U KU3HU JI0JICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble MpPU H3YyYCHUH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpBl, OCO3HaHUS TJ00ANIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IT03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quCIIe:

1) 6a30BbIe JOTHYECKHUE ACHCTBHS:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(PUKAIINI0O XUMUYECKUX BEIECTB IO 3aIaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTEepaIii;

CTPOUTh  JIOTHYECKOE  CYXKICHHUE TIOCIIe  TPEABAPHUTEILHOTO  aHajau3a,
BKJTFOYAOIEE YCTAHOBJICHNE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICTH U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEILHBIX 33124 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbI€ UCCIIENOBATEIHCKHUE ICUCTBUS:

C MOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUN OTBIT, HECTIOKHBIN IKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUMHHO-CIICACTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJCHUS, OTIBITA;

3) pabota ¢ undopmMauei:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh UH(GOPMAIIUIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
¥ 1p.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YUETOM
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MPeJIOKEHHON yueOHO! 3a1auM U 3aJaHHBIX KPUTEPHEB.

OBnajeHue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTs oOLe e,
pacnpeenaTb POy, JOroBapuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NIEAArora WK CaMOCTOSATEIbHO COCTABIIATh YCTHBIE U NHCbMEHHBIC
TEKCTBI C MCIOJB30BAHUEM WILIIOCTPATUBHBIX MATEpPUAJIOB JUIS BBICTYIUIEHUS IIEPE]
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; padOTaTh MHAMBHUAYAJIbHO M B TPYyMIE: HAXOAUTH 00IIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTbH U IPOSBIATH TOTOBHOCTH K IIPEAOCTABICHUIO OTYETA IIEpe] TPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTh U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMN JesITeIbHOCTH;

BJIaJICTh OCHOBAMHU CaMOKOHTPOJIS, CaMOOLIEHKH, IIPUHATHUS pPELICHUH W
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCHUTHh CBOM JECUCTBUs C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYILIECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, OINPEIEIATh
CIOCOOBI IEUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBAThH
CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalNE;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IMpPU PEIICHUH Y4eOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, M0 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbrar
JESITeIbHOCTH, OIpENesaTh IMO3UTUBHBIE W3MEHEHUS M HamlpaBlieHUs, TpeOyromue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOCHHUIO 0053aTENILHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHHUS, YMEHHS W CIOCOOBI JEUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«XuMus», BUABI JCSTEIBHOCTUA IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa30BaHUIO U PUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYAITUsX:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBICHHM MPHUPOJIBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak o0O0JacTh
COBPEMCHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphbl W TPAKTHYCCKOU
JCSTEIbHOCTH YeNIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOINECTBa; MOHMMAaHHE MecCTa
XUMUU CPEJIN JPYTHX €CTECTBCHHBIX HAYK;

BJIQJICHUE OCHOBAMHM TOHSATHMHOTO aIlllapaTa ¥ CUMBOJHYECKOTO S3bIKa XUMHUHU
JUTSI COCTaBIICHUsT (POPMYIT HEOPTAaHMUYECKHMX BEIECTB, YPABHEHUH XMMUYCCKUX PEaKITUi
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(c omopoii Ha anTOPUTM YYEOHBIX NEWUCTBHI), BIAJIEHUE OCHOBAMH XWUMHUYECKOU
HomeHknatypel (IUPAC u TpuBManbHON) MU yMEHHE HMCIOJB30BaTh €€ ISl pEeIIeHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUisi OOBSCHEHUS CTPOEHUS aTOMOB M MOJEKYJT IO aJIroOpuTMy C ONOpOH Ha
OTIpE/ICIICHHUS;

MIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUI U YMEHUE C MOMOUIBIO YUUTEIS
OPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHHWU Ui YCTAHOBIICHHS B3aUMOCBSI3EM MEXIY
M3YYCHHBIM MATEpUAIOM W MPHU MOJYyYCHUH HOBBIX 3HAHWI, a TaKXKe B MpoIEecce
BBITIOJIHCHUSI YYCOHBIX 3aJlaHUii W Tpu paboTe ¢ HWCTOYHMKAMU XUMHUYECKOUN
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BOKHEHUIINE XUMHUYECKUE TOHSATUSA: XUMHUUYECKUU DSJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OAHOPOJAHAsA W HEOAHOPOIHAs CMEChH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJspHasT MAaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJIAPHbIA 00beM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJIb (CpeiHsis),
XUMHYECKasi pEAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKUHH PaA3JIOKEHUS, PpPEaKIUH
3aMEIIeHUs], peaKkIuu 00MeHa, TerIoBOol A (EeKT peakuuu, SK30- U IHAOTEPMUUYECKUE
peaKkuuu, pacTBOp, MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MaccOoBas
JIOJIsI ¥ TIPOLICHTHAsI KOHLIEHTPAIIMs BEIIECTBA B PACTBOPE, AP0 aTOMA, SJICKTPUUECKUM
CJIOM aToma, aToOMHasi OpOuTas b, PaguyCc aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAS M HEMOJSPHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pelnieTka (aToMHas,
HMOHHAsI, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJUT U HE
ANEKTPOJIUT, JJICKTPOIUTHYECKAsT JUCCOLMAIMS, PpEaKIUMh HOHHOTO  OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIMU, OKHUCIUTEIb U  BOCCTAHOBUTEIb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMUMHUYECKOW peaKIru, KaTaau3aTtop, MpeaesibHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CriaBbl;

OCHOBOTIOJIAraloIINE 3aKOHbI XUMHH: 3aKOH COXpaHeHHus Macchl, [leprnonnueckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XHUMHUU: aTOMHO-MOJIEKYJSIpHAs TEOpHs, TEOPUS DIECKTPOIUTUYECKOU
IUCCOLMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHUS, B TOM UHCIIE
AKCIIEPUMEHTAIIbHBIX U TEOPETHUYECKUX METOAAaX HCCIIEIOBAHUS BEIIECTB M M3YUYEHUS
XAMUYECKHUX PEAKIINM;

MPEACTaBICHUE O MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamuyc atroma, DSJIEKTPOOTPUIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST dJIeMeHTOB B Ilepuoauueckoil cucreme (B MajbiX MEPUOJIaX M TJIABHBIX
MOATPYIIax) U SJAEKTPOHHOTO CTPOCHMS aTOMa; YMEHUE OOBSICHATH CBSI3b MOJIOKEHUS
anemeHTa B llepuonnueckoil cuUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOlllee YHUCIO 3JIEKTPOHOB),
pacrpeeseHueM 3JIEKTPOHOB MO JHEPreTUYECKMM YPOBHSAM aTOMOB IMEPBBIX TpPEX
MEPUOJIOB, Kausl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIHI;

yMEHUE KJIacCU(PUITMPOBATh XUMUUECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIEeCTBA
U XUMUYECKUE PEAKIMU C OMOpPOl Ha CXEMbI; ONPEEsATh BAJICHTHOCTh U CTEIEHb
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OKHCJICHHUS] XUMUYECKUX 3JIEMEHTOB, BUJ XMMUUYECKON CBSI3U M TUIl KPUCTAJUIMYECKON
CTPYKTYpBI B COEIMHEHUSX, 3PS MOHA, XaPAKTEP CPEAbI B BOJAHBIX PACTBOPAX BELIECTB
(KMCTIOT, OCHOBaHUM), OKUCIUTEIb U BOCCTAHOBUTEIh IO AJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cXeMmy (QU3MYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMa3, KpEMHUI, a30T,
dbochop, cepa, xnop, HATpWil, Kajaui, MarHui, KajabllMi, aTIOMHHUN, KEJIEe30) U
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPOI,
CEpPOBOIOPO, OKCHIBI U ruspokcuibl metamioB I - [TA rpynn, amomunus, menu (II),
nuHkKa, xenesa (II u III), oxcuasr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHasi, KPEMHHUEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATh C ONOPOM HA MJIAH U KIIFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS IOCJE MPEABAPUTEIHLHOrO aHajau3a IOoJ PYKOBOACTBOM
Mearora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MIPOTEKAHUSI XMMHUYECKUX IMPEBPAILICHUN B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aIrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHBIC U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA H3YyYECHHBIX KJIACCOB / TPyNI HEOPraHMYECKUX BEILECTB, a TaK¥kKe
MOATBEPAKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PAacCTBOPE, KOJUYECTBO BEIIECTBA M €ro mMaccy, o0bEM ra3oB C OMOpOH Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUi 1
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB HIIM MPOJAYKTOB PEAKIIUH C
OTOpoi Ha 0Opaszell, aNroOpUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OMOpPOM Ha aITOPUTM YYEOHBIX NEHUCTBUI;, yMeHHe CchHOpPMYITUpOBaTh MPOOJIEMy U
MPEIOKUTh TYTH €€ PEIICHUs C TMOMOIIbI0 Tenarora; 3HaHWe OCHOB Oe30IacHOMN
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHMHUUYECKOW TMOCYJI0OM M J1abopaTOpHBIM
000opy10BaHUEM;

HaJMYue MPaAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUSI CJICIYIOIINX
XUMUYECKUX HKCIEPUMEHTOB TMOJI PYKOBOJCTBOM YUMTENSI C OOCYXJCHHUEM IUIaHa
PabOTHI UM COCTABIICHUEM TaOJIHIIBI:

W3Yy4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OMBITHI, WUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIINIA;

U3YYEHHUE CIIOCOOOB pa3IelICHUs CMECEH;

MOJIYYEHHUE KUCIOPOJIa U U3YUYEHHE €r0 CBOMCTB;

MOJYYEHHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;
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MOJIyYeHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OINPEAECICHHOM MacCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB Pa3IUYHBIX
KJIACCOB;

NpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTnpeJeIeHHs XapaKTepa Cpeibl B paCTBOpPaX KUCIIOT U HIEJIOUEH;

U3YYEHUE B3aUMOJICMCTBHS KHUCIOT C METaulaMH, OKCHJIaMH METAJUIOB,
pPacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

uccienoBaHne aM(pOTepHBIX CBOMCTB THAPOKCUAOB ATIOMUHUS U IIMHKA;

pEeIIeHHE  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pelIeHHEe  SKCIEPUMEHTANBHBIX  33aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIUAY;

pelIeHUE DKCIIEPUMEHTAIBHBIX 33Ja4d M0 TeMe «BaxHeilne HeMEeTaulbl U UX
COCIMHEHHUS;

pelIeHNE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelne Meramibl U UX
COCIMHEHHUS;

XUMUYECKUE KCIEPUMEHTBI, WILTIOCTPUPYIOIINE TIPU3HAKH TPOTEKAHUS PEAKIIH
HOHHOTO 00OMEHa;

KAUECTBEHHbIE PEAKUMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaxX HOHBIL:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHBI,
TUAPOKCUJI-MOHBI, KaTUOHbl aMMOHHS, MarHus, Kajblus, aJlOMUHUA, Xkenes3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

YMEHHME TPEACTaBIATh pPE3yJbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
JI0Ka3aTeNbCTB, TpaMKOB U TaOJIHI] U BBISBIATH SMIIMPUUECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiIaMi 0€30IaCHOr0 OOpalleHus! C BEUIECTBAMH, UCIOIb3YEeMbIMU
B TIOBCEIHEBHOM JKM3HM, a TakKe IMpaBUJIaMHU TOBEIACHHUS B LEISIX COEpexKeHUs
3I0POBbSl UM OKpYXKaloIlled MNpUPOAHONH cpeibl; MOHUMaHWE Bpena (OMacHOCTH)
BO3JCHCTBUSl HAa >KMBBIE OPraHU3Mbl OIPEACIICHHBIX BELIECTB, a TaKXe CIOcOo00B
YMEHBLIEHUS W NPEIOTBPALICHHUS] MX BPEAHOTO BO3ACHCTBHUS; NOHUMAHUE 3HAYCHUS
KUPOB, OEJIKOB, YIJIEBOJIOB ISl OPraHU3Ma 4YeJIOBEKa;

BJIAJ€HUE OCHOBAaMM XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH YyMEHHUE
MPaBUJIBHO UCIOJIb30BaTh HW3YYEHHbIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaibHble YI0OpEHUs, METAJJIbl U CIUIABBI, MPOAYKTHI MEPepadOTKH MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIbCKOM
XO35MCTBE, Ha TMPOU3BOJCTBE;, YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBLHOTO
WCIIOJIb30BAHUS N3YUYEHHBIX BEILIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3M MEXIY PEabHO HAOII0JaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU M TPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOpa3usi BELIECTB; YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MIOMOIIBIO MEarora;
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npeacraBieHne o chepax mnpodeccHOHATBLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMUEH UM COBPEMEHHBIMHU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHHUSX
XUMUYECKOM HayKH; HaJIUM4Me OmbiTa paldoThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMaIMM 10 XUMHH (HAYYHO-TIOMYJISIpHAs JIUTEepaTypa, CJIOBapu, CIPABOYHHKH,
MHTEPHET-PECYpChl) C OMNOpPOM Ha aIropuT™M: yMEeHHE OOBEKTHBHO OILICHUBATh
UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHHs K MpPEeAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUSD», paclpeIeICHHBIE 10 ToAaM 00yUIeHHUS

Pe3ynpTaThl 1Mo rogam (QOpMyIHMpPYIOTCA IO MNPUHLMITYY A00ABIEHUS HOBBIX
pEe3yNbTaTOB OT TrOJa K rOJly, YK€ Ha3BaHHbIE B MPEABIIYIIMX roAax MO3UIUH, KAK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3YIbTaThl OUEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIFOYAIOT PE3YyJbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: aToM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacCa, MACCOBAs J10JIS1 XUMHYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPUIIATETLHOCTH ™, CTENIEHb  OKHCJICHUS, XUMUYECKasi  peaxuus,
KJaccu(PUKauusa peaklHil: peakuuyd COEAUMHEHUS, PEaKUUU pPa3JIOKEHHs, pPEaKIUu
3aMEIICHHs], peaKMi 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TeroBor 3pdexT
peakuuu™®; saIpo aToMa, 3JEKTPOHHBIN CJIOK aToMa, aTOMHasi OpoUTalb, paJAnyc aroma,
XUMHUYECKasl CBA3b, MOJSIPHASL U HENOJSIpHAs KOBAJICHTHAsI CBsI3b, MOHHAs CBA3b, HOH,
KaTHOH, aHUWOH, PAacTBOP, MaccoBas JO0Jid BellecTBa (MPOLEHTHAas KOHLEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. . 1) u
IIPUMEHSATD 3TU MOHSTHS IPU ONIMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUUECKUX PEAKIIMi, 3JIEKTPOHHOIO OanaHca;

ONpEAENATh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb
OKHUCJIEHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX C OMOPOM Ha OmpenesieHus, B TOM
YHUClie CTPYKTYPUPOBAHHBIE; IMPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEeHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAJIGHTHAsT M HWOHHAasA) B
HEOPraHWYECKNUX COECINHEHUSX;

UMETh MPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOUIBIO
YUHUTEIS NMPUMEHSTh CUCTEMY XMMHYECKUX 3HAHUM, JUISl YCTAHOBJIEHUS B3aWMOCBS3U
MEX1y U3yUYE€HHBIM MAaTepHAIOM U MPH MOJyYEHUU HOBBIX 3HAHUM, a Takxke pu padoTe
C HCTOYHMKAMH XuMudecko uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSAX U
ONepUpoOBaTh UMHU Ha 0230BOM YPOBHE, IPUMEHSITH IPHU BBINOJIHEHUN YU4EeOHBIX 3aJaHUN
U PEIICHUU PacueTHBIX 3a/lad C OMOPON Ha aJrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI M TEOPUMU: 3aKOH coxpaHeHuss Maccel, llepumommuecknii 3axkon [I.M.
MenneneeBa, *3aKoH MOCTOSIHCTBA cOCTaBa™, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJIIpHas
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teopusi. CooTHOCUTH 00O3HAUEHMs, KOTOpble MMeroTcsi B Tabmuue «llepuommueckas
cuctemMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ 4YMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIE€MEHTOB (COCTaB M 3aps sipa,
oOl1ee YMCIIo 3JIEKTPOHOB U pacIipe/ielIeHHe UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(DUIIMPOBATEXUMUYECKUE  DJIEMEHTBI;  HEOPTaHMYECKHE  BEIECTBA;
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy 3P (HEKTy, M0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALIECHUN B Pa3IMYHBIX YCIOBHSX MOCIE
IpeIBapUTEIHLHOTO OOCYKICHHUS C I1€1arorom;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHl 10 YPAaBHEHHIO XUMHUYECKON PEaKkIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHUE, OOOOLIEHHE, cHUcTeMaTH3alus, KiIacCU(PUKAIUs, BbISBICHUE
MPUYHHHO-CJIEJACTBEHHBIX CBS3€M — IJI1 M3yYEHHs] CBOWCTB BEIECTB U XMMHUYECKHX
peaKklMii; eCTECTBEHHO-HAYYHbIE METOJbl MO3HAaHUS — HAONIOJCHHE, H3MEPEHHE,
MOJEIIUPOBAHUE, HKCIEPUMEHT *(pealbHbIi W MBICICHHBIN)*N0 PYKOBOJCTBOM
nejarora,

CJIEI0OBaTh NpPaBWJIAM IOJIb30BAaHUS XWMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
o00OpyZOBaHMEM, a TaKXe MpaBWjaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIMOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOJAUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PaClIO3HABAHUIO PACTBOPOB WIEIOYEN U
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanenH, METWIOPAHX U Jp.),
MOJITBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEakMK Ha HOHBI) MO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

PacCKpbhIBaTh CMBICJ OCHOBHBIX XHUMHUUYECKHMX TIOHSATHM: XMUMHUYECKUM DJIEMEHT,
aToM, MOJIEKYJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas pPEaKius,
XUMHYECKasi CBs3b, *TEraoBoM 3 (eKT peakiuu,Moiab*, MOJISpPHBIN 00BEM, pacTBOD;
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JICKTPOIUTHUYECKAS TUCCOIMALIMS, PEAKIIMH HOHHOTO
oOMeHa, KaTalau3aTrop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIC
peakIuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTaHOBJIEHHUE, auioTponusi, amMpOTEepHOCTh, XHUMHUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METaJUIMUecKas), KpUCTaJUIMYEecKas pemeérka, *Koppo3us
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METaJUIOB, CIUIABBl; CKOPOCTh XHMHYECKOW PpEaKIUu™*, TpenenbHO JOMyCcTUMAast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHNA (cM. 1. 1) u
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCALIMKM PE3YyJIbTAaTOB HAOJIOICHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycioBuid 3aaad. Mcnonb3oBaTh 0003HaueHus, nMmeronecs: B [lepuoanueckoi cucreme
1 TabJvIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJisl BBIIIOJTHEHUS
3aJJaHHM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAMICKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUN C OIOPOW Ha OIPEIEICHHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BHUJIBl XUMUYECKOU CBSI3M (KOBAJCHTHAs, MOHHAS, METAJJIMYECKAs]) B HEOPTraHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJoYeH, *TUM KPUCTAJUIMUYECKOW PEHIETKA KOHKPETHOTO
BelecTBa™;

packpsiBath  cMbica  [lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHCHIBATH U XapaKTEpU30BaTh™ TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymnma)», manbie u
0oJIbIIINE TIEPUOABL, *COOTHOCUTH* 0003HAUEHHUSI, KOTOPhIE UMEIOTCSI B MEPUOIUYECKOM
Ta0JuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, 00IIee YUCIO0 IESKTPOHOB U PACTIPEICIICHUE UX MO JIEKTPOHHBIM
CIOSAM); *0OBICHATH® OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUHN B Mpeliesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTHI; HEOpPraHMYEeCKHUE BEIECTBA,;
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TerIoBoMy (G (EKTy, M0 M3MEHEHHUIO CTENCHEH OKUCICHHUS] XUMUUYECKHX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CHCIU(PHUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHHUE MPUMEPAMHU MOJIEKYJSPHBIX U
VMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN C OTIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKOW AUCCOLUMAIMUA KHUCJIOT, IIEI0YEH U
COJICH; TOJIHBIC W COKpalI€HHbIE ypaBHEHUSI peaKIUid MOHHOIO OOMEHa; ypaBHEHUS
pEaKLNi, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PeaKIInii;

MPOTHO3UPOBATHCBOMCTBA  BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS;
BO3MOXHOCTH TPOTEKAaHHUS] XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXJICHHSI C TI€1aroroMm;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
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BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETH MO YPABHCHUIO XUMHUYECKOW PEAKINH C
OTIOPO¥ Ha aNTOPHUTM;

CIICJIOBATHIIPABUIIAM TIOJIB30BAHMS XUMHUYECKOW TOCYAOW U J1abopaTOpHBIM
o0opy/moBaHUEM, a Tak)Ke IMpaBWJIaM OOpaIeHHUS C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH TI0 BBITTOJIHEHUIO JTJaOOPATOPHBIX XUMHUYECKHX OTBITOB 1O MOJYUYEHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YTJIIEKUCIIOro Tra3a);

IIPOBOJNUTH PEAKIUH, MOATBEPKIAIONINE KAYECTBCHHBI COCTaB pPa3IUYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-HOHBI, KATHUOHBI aMMOHHS W HOHBI
M3YYCHHBIX METAUIOB, TPHUCYTCTBYIOIIHME B BOJHBIX pACTBOpPaX HEOPTaHUYCCKHUX
BCIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTU3allhul0, BBISIBJICHUE  MPUYUHHO-
CIICZICTBEHHBIX CBS3€H — JUIsI M3y4YCHHs] CBOWMCTB BEIISCTB M XMUMHUYECKUX PEaKIUil;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHNE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YaCOB, OTBOJIMMBIX HA OCBOECHHUE KaXkI0H TEMbl yUEOHOIO IIpeaMeTa « XUMUS»
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4yeOHOro mnpeaMera «XUMHUS» OCHOBHOM 0Opa3oBaTelNbHOM MPOrpaMMbl OCHOBHOTO o00mero oOpasoBanus. [lpum sTom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclipelielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MOCJIEZIOBATENIBHOCTh U3YYEHHS] TEM U KOJIMYECTBO YaCOB HA OCBOCHUE KaXKJIOW TEMbl, ONPEIECIIEHUE OpraHU3allMOHHBIX (HOopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMU TICUXO(PU3NYECKUMU OCOOCHHOCTAMHM KOHKPETHBIX oOywaromuxcs ¢ 3IIP, cTeneHpl0 OCBOEHHOCTH HMH
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aanTaluyd y4eOHOro Marepuana no XMMHH, MPEACTaBICHHbIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUECKOIO IIaHUpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiil npeamonaraet
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble Tembl, OCHOBHOE coaepKaHue OcHOBHble BUAbl AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT XUMHUU.*PoJIb XUMUH B XKU3HU YesioBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl TO3HAHUSA B XUMHUU.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
CcOCTOsIHME BelecTB. YucThle BelecTBa U cMecu. Crocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JabopaTopHOe 060py/I0BaHHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pasubl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH C TOMOILBIO eiarora.

PackpbIBaTh poJib XUMUHU B IPUPO/E U XKU3HU YesIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsnyaTh GpusnvyecKue U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

OnpefesiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX NPOTEKaHUS.

Cyie1oBaTh NPaBUJIaM M0JIb30BAHUS XUMHUYECKOH MOCY/101 U JJaGbopaTOPHbBIM
060py/J0BaHHEM, A TAK)KE IPABUJIAM 06palleHUs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C UHCTPYKLUSIMH 110 BBIIOJHEHUIO NPAKTUYECKUX PAGOT MO/,
KOHTPOJIEM [IeZarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH IKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BelleCTB, CIOCOO0B pas/iesieHUs cMecei
BelleCTB 110/, PyKOBO/JACTBOM Ilejiarora ¢ 06Cy>/ieH1eM IJ1aHa paGoThl.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHbIX 3a/laHUH U B ITpoliecce
HCCJIe[0BaTeNbCKOH e TeJbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa Moz
PYKOBOZACTBOM Ilefiarora.

BbicTpanBaThb pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUuMUHU



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

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTe /IbHAs MoJIeKyJIsipHas
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaAKK U YCI0BUSA NPOTEKAHUA XUMHUYECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakiuil (coeAMHEHUS], PA3/I0KEHHS,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. JIOMOHOCOB — y4€HbIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passnoxxeHue ruapokcuga meau(Il), B3aumMogencTBYe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCCHI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IpyMepbl XMMUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHMUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJIbHOU MOJIEKyJIﬂpHOﬁ MacCChbI BEIIECTB;

— MaccoBOH AO0JIM XUMHY€ECKOI'o 3JIEMEHTa 110 (bopMlee
CoeJHUHEeHHUA.

[IpMMeHATB ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MOJleJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUe, K1accuPUKanus) /1 U3ydyeHus
BELIEeCTB U XUMUYECKUX PeaKI1i C OOpOoi Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaTh CMbIC/I U3yYaEMbIX IOHATHH U 3aKOHOB U IPUMEHSITh 3TH HOHSATHS
NpY ONMCAaHUU CBOMCTB BELIECTB U UX IPEBpAllleHUH ¢ ONOPOH Ha IJIaH U
KJII0Y€EBbIE CJIOBA.

PazsinyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06bSICHATD UX CYIL{HOCTb C TOUKH
3PEHHs] aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C ONIOPOM Ha ONpeie/IeHUS U CXEMBI.

OnpefesiTh IPU3HAKK XUMUYECKUX PEeaKIUH, YCI0BUS UX IPOTEKAHUS.

OGBSICHATD CYL[HOCTh PUINUECKUX U XUMUYECKUX SIBJEHUM C TOYKHU 3peHHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPBI.

KnaccuduuupoBaTh xuMuieckre peakLinu (10 YUCJIY U COCTABY pearupyoiiux u
006pa3syoLIMXCs BEIIECTB) C ONOPON Ha CXEMBI.

CocTaB/isATb GOpMyJibl GUHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJieisTh
BaJIEHTHOCTb 110 GOPMyJIaM BEILeCTB C ONIOPOH Ha aITOPUTM y4eOHbIX
JelcTBUH.

PaccTaBiATb KO3 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX PeaKLMi ¢ OIopoi Ha
QJITOPUTM y4eOHBIX JJeACTBUM.

CrnefoBaTh NpaBUJ/IaM M10JIb30BAHUSA XMMHUYECKOH OCY10H U 1aG0OPaTOPHBIM
060pyloBaHKEM, a TaKXKe IIPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH I10 BBINOJHEHHUIO 1a60PATOPHBIX XMMUY€ECKUX OIBITOB MO
KOHTPOJIEM IleJlarora.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATENbCKOH J1eTeIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP’KaHUs], CTIPAaBOYHbIE
MaTepuasbl, pecypcbl IHTepHeTa 1o, pyKoBOACTBOM Nejarora.

BoicTpanBaTh pa3BEépHyThble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
MHObOpMaIHIO U3 yiebHHKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMUH

Paspeu 2. BaxxHeilllye npeAcTaBuTe/Id Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bosznyx — cMech rasos. CocTaB Bo3Ayxa.

Kuciopog — aneMeHT U npocToe Belie-

cTBO. 030H — *ann0TponHas MojgudUKaLUA
kucaopoja.*Haxox/jeHHe KUCa0poa B Ipupojie, pusnyeckue
Y XMMHUUYECKHe CBOUCTBA (peaKl Ui OKUCIEHUS, TOpeHHE).
Yc0BYsI BOSHUKHOBEHMS U IpeKpalleHus ropeHus. [loHsaTre
06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [IpuMeHeHue Kucaoposa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- ¥ 3HJJ0TepMUYeCKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y culeHHe NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOILLHE YCJI0BUS BOSHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

03HaKoMJIeHHe C 06pa31aMu OKCH/IOB.
[IpakTH4eckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJ0pPO/Ja MU 030HA Ha OCHOBaHUH
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOWCTB BEIECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE,

XapakTepu3oBaTh (ONUCBIBATB)C 0NOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNnuch
COCTaB BO3/lyXa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHUCJI0PO/a, CIOCOGEI
€ero MoJIy4eHus, NpUMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJI0BeKa.

CpasHusamb peakyuu 20peHust U Med/1eHHO20 OKUCAEHUS C TPeJBapUTeIbHbIM
06CyKJileHeM IapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOGOPHI JJIA MOJYyYeHUsA KUCI0poa (BbITeCHEHHEM BOJbI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ N0/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUsI GOPMY.JI BELIECTB,
MOJIEKYIIPHBIX yPaBHEHUH XUMHYECKHX peaKLUH C yyacTHeM KUCI0poJa.

O6BACHATH CYUIHOCTb 3KOJIOTHYE€CKHUX HpOGJIeM, CBA3AaHHBIX C 3arpA3HeHUueM
BO3AyXa.

CrnezfoBaThb IpaBu/iaM 6e30MacHON paboThI B 1a60paTOPHUH NPH UCI0JIb30BaHUHU
XUMHUYECKOU NMOCyAbl U 060pYAOBaHHUS 10/ KOHTPOJIEM NTeJ]arora, a Takxe
IpaBU/IaM 00palieHus C FTOPIOYHMMU BeIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCyLIECTBJIATb HA IPAaKTHKE XUMHUYEeCKHUe 3KCIIEPpUMEHThI,
MpoOBOAWUTH Ha6moae1-n/m, AeJIaTb BbIBOABI 110 pe3yJIibTaTaM 3KCIIEpUMEHTAa 10
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT'0 COZiep>KaHus, CIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/CTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHBIE U yCTHbIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 yYe6GHUKA U CITPABOYHBIX MaTEPHAJIOB C OOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4EeHHBIH TOHATUHHBIN allnapaT Kypca XMMUU



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyenue, cobMpaHue U pacno3HaBaHUE BOJOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas pa6oTa:

Ne 5. [TosryyeHHME BOJOPOJA, U3yYEHHE ero CBOMCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOMCTB BEILECTB U UX IpeBpallieHUH.

XapakTepu3oBaTh (ONMCLIBATh) GU3NUYECKHE U XUMUYECKHE CBOMCTBA BOLOPOAA,
CroCOGbI €ro MoJiy4yeHusi, NIpUMeHEHHE C ONOPOH Ha IJIaH, KPaTKYo 3alMCh,
CXeMy.

Cob6upath npubop AJIs NOoJyYeHHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaIbHOMN
OIOopbI

HWcnosib30BaTh XMMUUECKYH0 CHMBOJIMKY /LISl COCTaBJIeHHUs] GOpPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEAKLUH C yYacTHEM BOJLOPOAA C
OTOPOY Ha aJITOPUTM.

CieioBaTh NpaBUaM 6e30MacHOM paboThl B JIJAGOPATOPUU IPU UCIOJIb30BAHUHU
XUMHUYECKOU NMOCY/1bl U 060PYyL0BaHUS 10/, KOHTPOJIEM [IEAarora., a TakxKe
npaBUJIaM O6GpalleHHs] C TOPIOYMMH BellleCTBaMHU B ObITY

[ly1aHUPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,
IPOBOAUTB HAOJIIOIeHHs, ie/1aTh BbIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/CTBOM IleJlarora ¢ o6cy>xJieHreM IJIaHa paboTbl, C UCI0/Ib30BaHUEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.

[11aHUPOBATh U OCYILECTBIATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BbIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTb B COBMECTHOM paboTe B rpyImie

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI U TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/1a4 C IOMOLIbIO
nejarora.

BbI4MCAS T MOJISIPHYIO MacCy BelleCTB; KOJIMYeCTBO BelLleCcTBa, 00'bEM rasa,
Maccy BellecTBa C Oopoi Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTH pacyéThl MO ypaBHEHUSIM XUMHUYECKHUX PeaKIMH € OITOpO# Ha
o6pasel], aITOPUTM y4eOHBIX JeCTBUIN: KOJIMYeCTBa, 06'bEMa, Macchl BellleCcTBa
110 U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB UJIH IPOAYKTOB
peaKkLuH.

BricTpauBaTh pa3BépHyThIe NHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopmaruio U3 yye6HUKA U CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIM annapar Kypca XMMHHU C HOMOILbIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl IV,

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpO/ie.*3arpsa3HeHHe NPUPOAHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJ1eKTPOJIU3 BOJbl; CUHTE3 BO/Ibl; B3AaUMO/I€HCTBHE BOJBI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMaTEePHUAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jes104uel € TOMOLIbIO
WHJUKATOpOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHEe PAaCTBOPOB C ONpe/ie/IEHHONW MacCOBOH
JloJ1el pacTBOPEHHOTO BellecTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOWCTB BEILeCTB U UX IPeBpallleHUH ¢ TOMOLIbIO Ileiarora.

XapakTepu3oBaTh PU3HYECKHE U XUMUYeCKHe CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUI C yYaCTHUEM BOJbI C OIOPOH Ha
cxXeMmy.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBapUTEAbHOI0 CTPYKTYPUPOBAHUA MaTeprala.

HJIaHPIpOBaTI) " OCYLIECTBJIATDb Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI,
NPOBOJUTH HAGJIIO/I€eHUS, [1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTATaAM 3KCIIEPUMEHTA 104 KOHTPOJIEM IIearora, ¢
UCN0JIb30BAaHNUEM KJIHILE.

CiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUU IPU UCI0JIb30BAHUHU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJIEHUA C IPUMEHEHUEM NOHATUA «MACCOBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIbl.

Hcnosb30BaTh NpH BbIMOJIHEHUH YYeOHbIX 33/JaHUH U B Ipoliecce
UCCJIeI0BATEbCKOH J1eiTeNIbHOCTH HAyYHO-NIONYJ/ISIPHYIO0 INTEPATYPY
XMUMHUYECKOTO0 COZlepXKaHus, CIPaBOYHble MaTepHaJbl, pecypcel IHTepHeTa
110/], pyKOBO/CTBOM Ile/iarora.

BoicTpanBaThb pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHaJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaTt Kypca XMMHHU I0CJIe
Npe/BapUTENbHOTO CTPYKTYPHUPOBAaHUs MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: cOCTaB, KJacCuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl oTydeHus*,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJIIlOMUHUSA. XUMHYeCcKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMU U 1|eJI09aMH.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(11).

Peakuus HelTpasusauu.

BeITecHeHUe 0ZHOT0 MeTasljla APYTUM U3 PacTBOpa COJIU.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPraHUYeCKUX COeIJUHEHUN».

BbluucneHnusn
— 10 YPaBHEHHUAM XUMHUYECKUX peaKLU/If/i

OmnpefeneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHHUH 110 MIa0I0HY.
CocTaBieHne cXeM CTPOCHHUsI OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COEIAUHEHUH Ha
OCHOBE OTIPEIEICHHUSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHI U Ha3bIBaHHE
KX [0 MEXAyHapOJHO! U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OTIpeeNeHNs ¥ TaOJINIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLCMEam ¢ ONOPOH Ha
OTIPEIENICHHUS], CXEMBI B TaOJHILy PaCTBOPUMOCTH.

CocTaBrneHne TaOIUILbI TEHETUIECKHUX PSJOB U CXeMbl «I eHeTHueckast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHMIN 110]] PYKOBOJCTBOM IEarora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOHCTB
H3y9IEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsl «I'eHeTudecKast B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPIaHUYECKHX
COEJIMHEHUI» 0] pyKOBOACTBOM IleJjarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH peakUi, HIUTIOCTPUPYIOLINX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYYeHUs BEIECTB N3yIEHHBIX KIIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXK Ly HUMH, C
OTIOPOii Ha BEpOATBHYIO CXEMY B KQUECTBE 3PUTEIILHON OTIOPEL.

CocraBieHne MOJEKYISIPHBIX YPaBHEHUH PeaKIiii 10 CXeMaM C NIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyoIUX BEIIECTB.

BrrancnieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, Macchl
BEILIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10

AITOPUTMY.

[InanupoBaHye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJIIO/ICHHS 110]] PYKOBOJCTBOM YUHTEIIS.

DopmynrpoBaHUE BBIBOAOB MO Pe3yIbTaTaM YKCIIEPUMEHTA C HCIIOIB30BaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEArora U BEITOIHEHNE MTPAaBHIT 0€301TacHON paboTHI B
11ab0paTOPUH TIPH MCHONB30BAaHUU XUMHIECKOH MOCYABI B 000PyOBaHUS.
Vcnonp30BaHKe MPH BHINOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoIecce
HCCIIeI0BATENILCKOMN 1S TeIbHOCTH HayYHO-TIONYIIPHON JINTepaTypbl XUMUIECKOTO
coJiep KaHusl, CIIpaBOYHbIe MaTepHUabl, pecypchl IHTepHeTa, ocylecTBIEHUE BEIOOpa
10J1 pyKOBOJICTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHIE
H3y9IEeHHOTO TIOHATHIHOTO anmnapaTa Kypca XHMHH C HCHOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

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

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
1{eJIOYHO3€eMe/IbHbIe MeTaJl/Ibl, [a/IOreHbl, UHEPTHbIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[Tepuoaundeckuii 3akoH u [lepuoan-yeckas cuctema
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

CtpoeHue aToMoB. COCTaB aTOMHBIX f/IEP.
*W30TonbL.*31eKTPOHBL. CTPOEHUE 3JIEKTPOHHBIX 060JI04eK
aToMOB nepBbIx 20 XUMUYECKUX 3J1eMeHTOB [lepruoaudeckoit
cucteMmsbl [l. U. MeHpeseeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, Tejaror ¥ rpakJaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3IiaMy MeTa/lJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaThb CMbICJI IEPHOLUYECKOr0 3aKOHA 10/, PYKOBOJCTBOM IleJiarora.

[ToHHMaTh CylLleCTBOBaHHE NEePUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT I0JIOXKEHUS B IEPUOUYECKON CUCTEME U CTPOEHHUS aTOMa C
MCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBATh CBSI3b MEX/Y [0JIOXKEHUEM 3JIEMEHTA B IEPUOJJUYECKON CUCTEME
Y CTPOEHHUEM ero aToMa (COCTaB U 3apsi/ Apa, 00Lee YHC/IO0 3JIEKTPOHOB U
pacrpeiesieHUe UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUS] CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 110
rpynmnam v nepuogiam [lepuojuuecKkoi CUCTEMBI C IOMOLIbIO Iejarora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX IEPHUO/OB, KaJIUs,
KaJIbLIUS 0 UX NosioKeHUIo B [lepuoguyeckoit cucteme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUU NMPH UCI0JIb30BAHUHU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOM Ha
nHdopMaIuio U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUU 110cj1e
CTPYKTYpPHUPOBaHHs MaTepHaJsia C UCI0JIb30BaHHUEM KIIHIIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yiebHMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CipaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHUX 31eMeHTOB /l. U. MeHze1eeBa, Tab/IULy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXMMUYECKUH PsiJi HANPSHKeHUH
METaJIJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
MCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lep}KaHusl, CIpaBOYHbIe MaTepHasbl, pecypchl IHTepHeTa Moz
PYKOBOZCTBOM Iefiarora



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

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

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

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 10/ pyKOBOACTBOM IIearora.

OnpefensiTh BUJ, XMMHUYECKOH CBSA3U B COEJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpefieIsiTh CTeNEeHb OKUCJIEHUS XMMUYECKOT0 3J1eMeHTa 1o GopMyJie ero
COeIMHEHUS C MCNOJIb30BAaHUEM QJITOPUTMA.

OmnpefensiTh 371EMEHT (BELECTBO) — OKHUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTD NPOLECCOB OKHUC/IEHHS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX M NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMK 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEBHOU PEAKIUH.

Hcnosib30BaTh NpU BINOJHEHUH YYeOHBIX 33/laHUN TEKCThI y4eGHUKA MOCIe

CTPYKTYpHUPOBaHUs MaTepHaJia, CIpaBOYHble MaTepHaJIbl (IepUOJUYECKYIO
CUCTeMY XMMHUYeCKuX asieMeHToB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMHUYECKHUH PsiJ| HANPSHKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha UX u3yyeHue

OCHOBHOe cogepiKaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

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

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepu30BaTb XMMHUYeCKHe 3JIeMEeHThI IepBbIX TPEX MepHUOL0B, Kalusd U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIacCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeensiTb BUA XUMAYECKOMN CBA3U U THUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellecTB B 3aBUCUMOCTH OT UX CTPOEHUsI Iocjie
npeJBapUTebHOT0 pa3bopa.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTaju3saropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHU U M0JI0XKEeHNe XUMHYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3pelicTBre KaTa/iM3aToOpa Ha CKOPOCTb XUMUYECKOHN peaKLuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSITh 3TH NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuounupoBath XMMHUYeCKHe peaK[UH 110 pa3/IMYHbIM NPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3/IMYHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTb BO3MOXKHOCTH NPOTEKAHUSI XUMUUECKHX PeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpeensiTb OKUCJIUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IsATh 3/IEKTPOHHBIHN GasaHC peaKLUH.

[IpOM3BOAUTD BLIYKCJIEHHUS 10 XUMUYECKUM YPABHEHUSM 110 aJITOPUTMY.

BricTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTENBLHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

HWcnosb30BaTh MpH BbINOJHEHWH YYe6GHBIX 33JJaHUH U B TpOIiecce

HCCJIeI0BATENbCKOH JIeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, CIpaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa
N0CJIe KOHCY/IbTAIUH C N1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
Aucconuanvu.*CuabHbIe U cabble 3J1eKTPOJIUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI :XJIOPUJ-, 6POMU/, HO3UJ-, CYJIbdaT-, KapOOHAT-,
cunikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BEILECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHbIe U IpaKTHYeCKUE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaTb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAK)KE CMbIC/I TEOPUHU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBl.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJIsATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LIeJI04YEH U COJIEH, TOJIHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CrieioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
MCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/1bl U 060PY10OBAaHUS 110/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTH BBIYUCIEHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/iBapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Pa3peu 2. HemeTa/Uibl U UX coeUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAX0X/IeHHE B
HpUpoJe.

JeMoHCTpauumn
BuspeomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb pU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

OnpeesiTh raJIoTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAaHUEM TABJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoeicTBHEe C HEeMeTa/lJlaMHU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopoA, cTpoeHue, pu3nyecKue

O6BACHATH 00111e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepHu3oBaTh pU3NYECKHUE
Y XUMHUYeCKHe CBOMCTBa NPOCTOr0 BELeCTBA CePhI U €€ coeIUHEHU N
(cepoBOAOpPO/a, OKCHU/IOB CEPBI, CEPHON KUCJIOTHI, CYJ/1b}ATOB), CIIOCOOBI UX
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1 XUMHYecKue CBOMCTBa (KI/IC]IOTHbIe )44 BOCCTaHOBI/ITe.leHbIe). I1oJiyd4eHud, IpMMEeHeHe U 3Ha4eHue B [IpUpoJe U )KU3HU YeJIOBEKa C

OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas ONOpPOH Ha CXeMy U ILJIaH.

KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak OnpefensTh HaM4uMe Ccy1bdaT-MOHOB B PaCTBOPE.

npe/CTaBUTES KJlacca KUCJAOT U *cnenuduyeckue™®),ipuMeHeHue. OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX MPO06JieM, CBSI3aHHBIX C IepepaboTKON
CepHuUCTast KUCJIOTA. CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO [11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHYECKHE SKCIEPUMEHTHI,
crnoco6a noJsiyyeHusl CEpHOM KUC/IOThL. ANlIIapaThl U NPOTEKAloLIe B HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.
HUX Ipolecchl (Ha pUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* CreioBaTh lpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU

CoJiu cepHOM KHCJIOThI, Ka4eCTBEHHAs peaKLus Ha CyJibdaT-HOoH. MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
HaxoxzeHue cepbl U eé coejMHEeHUH B npupoe. *Xumuieckoe nejarora.

3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI [IpoM3BOAUTH BBIYUCIEHUS 110 XUMHUUECKUM yPaBHEHUSM 10 aITOPUTMY.
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,

ero npeAoTBpalleHus.* crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX

asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH PsAJ HaNpsKeHUH
MeTaJJoB).

Hcnosip30BaTh MU BHINIOJHEHUH yYeOHbIX 3aZlaHUH U B Ipoliecce

JleMOoHCTpauuu
Kosnexuuu (BuzsieoMaTepuasbl): cepa U eé coeiUHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU

KHUCJIOTBI. o

UCC/IeJ0BATEe/IbCKOM e TeIbHOCTH HAyYHO-IIONYJISIPHYO JIMTEPATYPY
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
JlabopaTOpHBIE ONbITHI: 10cJle KOHCYJIbTAlMH C [Ielarorom

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
KaK Npe/CTaBUTEIs K1acca KUC/IOT U
*cnenuuueckne*).*A3oTrcTas KUCa0Ta. Mcnosib30BaHUE HUTPATOB
Y coJiell aMMOHHUS B KAYeCTBE MUHEPa/IbHbIX Y00 pEeHUM.*
XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMH4YeCKHe CBOWCTBA, *nosyyeHue.**KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnosib3oBaHue ¢pochaToB B Ka4eCTBE MUHEPAJIbHBIX
yAo6peHUn.*3arpsi3HeHre NPUPOAHBIX BOJ0EMOB pocdhaTamu.

JleMoOHCTpauuu
Konneknuu: ocdop u ux coeanHeHus1.
B3auMo/eficTBYEe KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO0.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHyeckas pa6oTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTbh PU3HYECKHE U XUMUYeCKHe CBOWCTBA NIPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM
Tab/uLbl "XapaKTepHble peaKIud Ha KATUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[1/1aHUPOBATh U OCYLIECTBJSATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOpaTOPUU NPHU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BbIITOJTHEHUH yUeOHbIX 3a/laHUH TEKCThI yYe6HHUKa,
CIpaBOYHblE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce

HCCJIe/I0BATEbCKOM JIeTeIbHOCTH HayYHO-NONYJISAPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COJIePXKaHusl, CIPaBOYHbIe MaTepPHabl, pecypcbl MHTEepHeTa
NOCJIe KOHCYJIbTAIUHU C N1€JJaroroM

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

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BACHATH 00IIMe 3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCThHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMHUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBYe Ha XKUBble OPraHU3MBl, [I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTh KapOOHAT- U CUIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XK/AeHHEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTiepoja U
KapboHaT-UOHBL OpraHUYeCcKHX BeleCTB 10/, PyKOBOACTBOM YYUTeJIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE O GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPaAX, OesKax, nocJie npeiBapuTeJbHONU paboThI.
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JJaOOPaTOPUU NPHU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCMO0JIb30BAaHUHM XUMHUYeCKOH NOCYyAbl ¥ 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIITOJHEHUH yUeOHbBIX 3a/laHUH TEKCThI yYeGHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMUYECKUH pAJ| HanpsKeHUun
okcuzie kpeMHUs(IV) 1 kpeMHUeBo# kucaoTe. CHIMKATHI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. HMcnosib30BaTh NpU BHINOJHEHUH Y4eOHbIX 33laHUH U B IIpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-ONYISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON nocJie KOHCY/IbTAaLlMY C NeJaroroM.
KU3HU.*
JleMoOHCTpauuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiyist HA KApOOHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

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

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3ljaMu MeTaJ/lJIOB U CILJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHUSIM XMMHUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTbh CTPOEHHE METAJIOB, 06LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIOCOGHI MOJyYeHHsI MeTAJLJIOB MOC/Ie
CTPYKTYpHUPOBaHHs MaTepHaJa.

CreioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTb BBIYUCIEHUS 10 XMMUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH PsAJl HanpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUAbI ¥ TUAPOKCU/bI HATPUS U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [loyoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHUe NJlaMeHU MOHAMU HAaTpHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBONCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTb PU3HUYECKHE U XMMUYEeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CiiefoBaTh MpaBUIaM 6€30MacHOUN paboThI B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Ipou3BOAUTE BBIYUCIEHUS 110 XUMUYECKUM YPAaBHEHHUSAM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb30oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

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

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JII/EH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, O6bACHATD yC/10BUSA 6€30MaCHOTO UCI0/Ib30BAHUS BELleCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanM3MpoBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIMIO O BIAUAHUU
OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYI0 IOMOIb IPU XMMUYECKUX 0K0Tax U OTPaBJIeHUAX.
PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.* [IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 3KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 Tpo6/ieMe U
npejJjaraTb BO3MOXKHble IyTH eé pelleHus C OIopoi Ha UHPOPMALHIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypchbl MHTepHeTa.

[Ipu paspaboTke paboyeill HpPOTrpaMMbl B TEMATHYECKOM ILJIAHUPOBAHUHU [IOJKHBI OBbITh yYTEHbI BO3MOXXHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX ([HUPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE OGMOJIMOTEKH, BUPTYaAJIbHBIE JTaO0PAaTOPHUH, UTPOBbIE TPOTrPaMMBbl, KOJIJIEKIIMH IMPPOBLIX 06pa30BaTeIbHbIX PECYPCOB), UCI0JIb3YEMbIMHU /1151 06YUEeHHUS U
BOCHUTAHUSA pPa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIOIIUMH JUJAaKTH4YecKhe Bo3MokHOcCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHO/JaTe/IbCTBY 06 06pa30BaHUM.

2-ii BapMaHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoit BapuaHT npuMepHOro TEMaTHYECKOTO TUIAHUPOBAHUSI HCHOJB3yeTcs, ecnu oOyuaromuecs ¢ 3[IP momydaror
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YEeHUE MaTepuralia KpyImHbIMUA OJIOKaMH;

- omepexaroriee oOy4eHue;

- BO3MOXKHOCTb TMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBUSAX (MEPEHOC 3HAHMM MO AHAJIOTMU OT OOIIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITEIIbHOCTU 00YUYarOIIUXCSl TPU U3YUYEHUH HOBBIX TEM.

CoOmromaercst  JOrMKa  M3y4eHHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHME BEIECTBA, Ba)KHEUIHME MNPEACTABUTEIM MPOCTHIX W CIOXHBIX BEIIECTB, XUMHUYECKHUE
peakiun).

WN3MeHeHne miaHupoBaHUs MO pa3feiaaM UTEMAM COCTOUT B CIEAYIOLIEM:
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- U3y4YEHHE OCHOBHBIX BONPOCOB HEOPraHMYECKOM XMMHUHU OCYLIECTBISETCSA B 8 Kiacce, 00JIbIlIe BPEMEHU BBIICIAETCA Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKHUX pPeakiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamibl»y nepen «Hemertanmnamuy, T.K. oOydatontuecs: ¢ 3[1P Gosnbliie 3HaKOMBI €
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TIepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Kawolas cpena’ pacKpblBaeTCs HAa KOHKPETHBIX IpuUMeEpax B pazaenax "MeTaibl U HUX COCAUHEHUS',
"Hemertamnsl [V-VII rpynmn u ux coeauHenus";

- oObenMHEHHE TeM (JaeT OoJblIe BO3MOXHOCTEM [JIs MCIOJIb30BAaHUS CPaBHEHUS — CXOJCTBA M OTJIMYMIA; Tema
«Kucnopon» u tema «Bonopon»);

- Bbigenenne oTaenpHbIX TeM (Tema «llepBoHauanbHble MOHATHUS OO0 OPraHUYECKUX BEIIECTBAX»). BblieneHue B
OTIIETbHYIO TEMY, B KadecTBe "OyKBapsi MO OPraHWYeCKOM XHUMHH', aeT BO3MOXXHOCTb YIyOJSTh MOHSTHS: ONpPENeSICHUs,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopMyi o ob1elt Gopmyie U 1o Ha3BaHUIO, Ha3bIBaHHUE BelllecTBa Mo Gopmyse. B sToMm ciayyae mporpaMMHBIA MaTepuan U3
xapaktepuctuku [VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTraHWYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
MosxeT ObITh BblENIEeHA TeMa «[IpakTUKyM» B KOHIIE IEPBOTO U BTOPOIO I'OJIOB OOYUEHHUS.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uuncne HaszBanwus pabot
Ha KOHTPOJIbHBIE HAa NPaKTHYeCcKue
paboTBhI paboTh!
Paznen «[lepBoHayasbHbIe XUMHUYECKIE TOHATHY, 144

1.  Xwummus — BaxkHas 001acTh 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHMSA U NTPAKTUUECKON oOpaIeHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsiI3HEHHOW MOBapeHHOU con”
2. BemecTBa 1 XUMHYECKHE PEaKIHH. 7 - 1 [Ipaktiueckas padota Ne3 «[Ipu3Haku MpOTEKaHUsE XUMHIECKHX PEaKIMii»
3. KonuyecTBeHHbIE OTHOIIEHUS B 3 1 - KontponpHas pabora Nel «IlepBoHadaipHble XUMUYECKHIE TOHATHS, XAMHICCKUE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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I

Paznen «Ileproanyeckuii 3aK0H U epUoIMUEcKas ciucTeMa XumMuueckux aneMenToB [I.M. MenneneeBa. Ctpoenne atoma. XuMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponshas pabora Ne2 «Ileproandeckast cucreMa XMMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. Menzaeneera

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Pa3znen «BaxHeiliye npeICTaBUTEIN HEOPTAHUYECKUX BEIECTBY, 354

6. Kucnopoa. Bogopox. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponshas padora Ned «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipakrudaeckas padora Ne6 «IIpurotoBieHne pacTBOPOB € ONMpeAEIeHHOH
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 KontponbsHas pabora Ne5 «OcHOBHBIE KITaCChl HEOPTaHMYECKUX COCIHHEHU

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

IMoBTOpeHne n yrirybneHue 3HAHIH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue CBOMCTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramsl [V-VII rpynn u ux coenuHeHus», 244

3.00m1as xapakTepucTUKa
XHMHYECKUX d7eMeHToB Vila
rpymmsl. [anoreHsl.

4 -

4.001mas xapaKTepucTHKa
XUMUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa 1 ee COeIMHEHUS!.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHUSL.

[paktiueckas padota Nel0 «[loxyueHne aMMuaka u u3y4eHHE €r0 CBOMCTBY

6.001mast xapaKTepuCTHKa
XMMHUUYECKHX 3J1eMeHToB [Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnueckas pabota Nel2 «Pemenne SKCiepuMEeHTaIBHBIX 33134 [0 TeMe
«Hemeranns! I[V-VII rpynn u ux coequHeHU»»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O600menne Matepuana mo Kypcy «Heopranndeckast Xumusi», 44

13. Xumus 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHNE MaTepHaa 1Mo
Kypcy «Heopranudeckasi XumMusi»

KonTponbsHas pabora Ne9 «Mrorosast pabora 3a Kypc HEOPraHHIECKOH XUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpbiBalowWwme faHHbIi pasgen
nporpammbil,

M KOMYECTBO 4acos.,
OTBOAMMOE Ha UX U3yueHne

OcHOBHOE coaep)KaHue

OcHOBHble BUAbl AeATeNIbHOCTU
obyuarowmxca

Paznen 1.IleppoHavaibHble XUMUYECKHE OHATHSI(14 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Pojb XMMHM B KHU3HHU
yesoBeka.*Tesa u BemecrBa. Pu3uyeckre CcBoOMCTBa
BemecTB. [lpaBusna  Ge3omacHoro  o6paljeHuss C
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U CriocoGbl  pasfieleHUss CMecem.
*TloHATHE 0 MeTO/aX I03HAHHUA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbI XUMUYECKOU OCyAbL. 3. 06pasibl
BELIECTB.

4. Cnoco6nlI paszjiesieHus cMecelt (UabTpoBaHHUE,
BblIIapHBaHUe, AUCTUIIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1./TabopaTopHOe 060py/j0OBaHHE U IPUEMbI 00 palleHHs]
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

CMECH.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IIOHSATHH C IOMOLIbIO IIelarora.

PackpbIBaTh poJib XUMUHU B IPUPO/IE U XU3HU YEJIOBEKA, €€ CBSA3b C PYTMMHU HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/AHbIE CMECH;

PazinyaTh GpusnvyecKue U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

OnpefesiTh NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MPaBUJIaM M10JIb30BAHUS XUMUYECKOH MOCY/I0H U JJabopaTOPHbIM 060PYA0BAHUEM, A
TaK)Xe paBUJIaM 06pallieHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
MHCTPYKLHUSAMH 110 BBIINOJHEHHUIO NPAKTUYECKUX PabOT M0/ KOHTPOJIEM NleJjarora.

[I1aHMpOBaATb U NPOBOAUTb XUMHYECKUH SKCIIEPUMEHT 110 U3yYEHHUI0 U ONMCAHHI0 PU3NYEeCKUX
CBOWCTB BelLeCTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB 110/, PYKOBOJCTBOM IleZjarora c
06CyX/IeHHeM IJIaHa PaboThI.

Hcnonb3oBaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpOIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJlepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKoBOJCTBOM NeJjarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HMHPOPMALUIO U3
y4yeOGHHKA U CIPaBOYHBIX MaTEPHUaAJIOB, 'PAMOTHO UCII0/Ib30BATh U3yYEHHbIH NOHATHHHBIHA
anmapar Kypca XMMHH

Tema 2. BemecTBa
U XUMUYecKHe peaKnuu

(74)

AToMBI M MoJIeKy/bl. XMMHUYECKHE 3JIEMEHThl. 3HaKU
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHASA
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-
MOJIEKYISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XMUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTEeNbHAs  MoOJIeKyJisipHass  Macca.

MaccoBas A0JId XUHMHWY€eCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMUYECKHe sIBJeHHUs. XHUMHUYecKast
peaknua Hu eé IIPU3HaKH. YpaBHeHl/Iﬂ XUMHUYECKHUX
peaKl.[Hﬁ. 3aKoH COXpaHE€HHdA MacChbl BellecCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ (COG,ZLI/IHEHI/IE,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — y4E€HBIA-3HIIUKIONEIUCT.*

pa3jioxKeHue,

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHEe U KOH/IeHCalusl BOJbI U T. A1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/lelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IprMeHSATb ecTeCTBEHHO-HAy4YHble METO/bI I03HAHUS (B TOM 4YHCJe HabJ/I0ZieHue,
MO/leJIMPOBaHMUe, SKCIIEPUMEHT) U OCHOBHBIE ONlepaliy MbICJIUTENbHOH e TeJIbHOCTH
(cpaBHeHHe, KJIacCUPUKALMS) A1 U3yYEHHUs BEIeCTB U XUMUUECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PacKkpbIBaTh CMBIC/I U3y4aeMbIX NOHATHH U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONUCAHUU
CBOWCTB BEILECTB U UX NPeBPALeHHH ¢ 0OITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazsinuaTh du3nyecKre U XUMUYeCKHE SBJIEHUS, 06'bSCHATD UX CYIHOCTb C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO yYEHUS C ONIOPOH Ha ONpe/iesIeHUs] U CXEMBI.

OnpefiessiTh IPU3HAKK XUMUUYECKUX PeaKI U, YCI0BUS UX NPOTEKaHUS.

OGBSCHATD CYLIHOCTb PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUYKH 3pEHUs aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCI0JIb30BAHHEM BU3ya/IbHOH OMOPBHIL.

KnaccuduunpoBaTh XMMHYECKHE PEAKLIUH (110 YUCJIY U COCTABY Pearupyolux 1
06pasyroLiuXcsl BelllecTB) C ONOPOM Ha CXeMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB 0 BaJEHTHOCTH U ONPeJIeIATh BaJIEGHTHOCTb MO
dbopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM Y4eOHBIX AEUCTBUM.

PaccTaBisiTb K03QPUIMEHTHI B ypaBHEHUSAX XUMUYECKHX PEAKLMH € OIOPOH Ha aITOPUTM
y4e0HBIX IeHCTBUH.

CrneoBaTh NpaBUIaM N10JIb30BAHUS XUMHUYECKOH OCYZ0H 1 1aGOpaTOPHBIM 060py/I0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIeCTBAMHU B COOTBETCTBUHY C UHCTPYKLHUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKUX OIBITOB M0/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh NpY BHINOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoOLiecce NCCIeL0BaTeIbCKON
JlesITeIbHOCTH HayYHO-HOMYJIIPHYIO JINTePaTypy XMMUYECKOT0 COJlepKaHus, CIpa-BoY-Hble
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bapus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aUMO/IeHCTBHE JKeJjie3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHsI MacChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHNE BOCKa,
TasiHUe JIbJA).

[IprMepbl XMMHUYECKUX sIBJIeHUH (IpOKalvBaHHe MeIHOM
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOH).
Mogieny aTOMOB U MOJIEKY.L.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

BbiluucneHus

— OTHOCHUTEJIbHOH MOJIEKYJ/IIPHON MacChl BELECTB;

— MacCOBOM JJ0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.ie
coeJUHEHUSA

MaTepuasbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BricTpauBaTh pa3BEépHYThIE NUCbMEHHbBIE H YCTHbIE OTBETHI C ONOPOH Ha HHOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
anmapart Kypca XuMUU

Tema 3. KosimuecTBeHHBIE
OTHoOWeHUs B xumMuH (34)

KosmuectBo BewectBa. MoJsib. MosisipHast Macca. 3akoH
ABoragpo. MoussApHbIE  06BEM ra3oB. PacueThl 1O
XMMHYeckoll  ¢opmysie.  PacueTbl  MaccoBOW 10U
XMMHAYEeCKOro 3JIeMeHTa B COeJAWHEHMH, KOJIM4ecTBa
BellleCTBa, MOJIAPHOM Macchl. PacyéTbl MO XUMHYECKUM
YPaBHEHUAM.

JeMoHcTpayus:

- 06pa3siibl Bell|eCTB KOJIMYeCTBOM OJJMH MOJIb

Beruucienus:

-pacueT o popmyJie ¥ 0 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSTh 3TH MTOHATHS, a TaK)Ke U3yYeHHble
3aKOHbI ¥ TEOPHH /1JIs pellleHUs] PAacYETHBIX 33/1a4 C IOMOLIbIO NTeJjarora.

BbI4McIATB MOJIIPHYIO Maccy BellieCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasel, Ha GOPMYJIbl;

[IpoBOAUTH pacyéThl MO ypaBHEHUAM XUMHUYECKUX PeaKL[Ui ¢ OOpoi Ha o6pasel, arOpuTM
y4eOHBIX 1eHCTBUN: KOJIMYeCTBa, 06'bEMa, MaCcChl BELeCTBA 10 U3BECTHOMY KOJIMYECTRBY,
06'béMy, Macce peareHTOB UJIM IPOJYKTOB PeaKIHH.

BoicTpanBaTb pa3BEépHyThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha HHGOPMALMIO U3
y4e6HHKa U CIPAaBOYHBIX MAaTEPHAJIOB, PAMOTHO HCII0JIb30BaTh U3Y4YE€HHBIH MOHATHHHBINA
anmnapar Kypca XMMHH C TIOMOLIbIO TIeJlarora.

Paspen 3. llepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKasi CBA3b. OKMC/INTETbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 )

Tema 4. CtpoeHue atoma.
MepuogunuecKknii 3aKoH 1
Mepuoauueckana cuctema
XUMUYECKUX INEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble MONBITKKM  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(eJsiouHBIE U LIEJ0YHO3€eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT
aMoTepHbIe OKCUABI U TUAPOKCU/IBL.*

PaCKprBaTb CMBbICJI TIEpUOAUYECKOI0 3aKOHA 10| pyKOBOACTBOM I1efarora.

[loHuMaTh CylleCTBOBaHUe nepuo,quqecxoiz'l 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(I/IBMEHEHI/IB pagnycoB aTOMOB U 3J'IeKTpOOTpI/ILlaTeJ'II:HOCTI/I) " UX COE,ELI/IHeHI/II‘/JI oT
IIOJIOXKEHHUA B nepnoguqecxoﬁ CHUCTEeMe U CTPOEHHA aTOMaA C UCII0JIb30OBaHUEM CXeM U Ta6JII/II.L

YcranaBiMBaTh CBSI3b MeXxy IOJIOKeHUEM 3JIeMEeHTAa B HepHO,CLPl‘IeCKOI:I CHUCTEeME U CTPOEHHUEM
ero atoma (COCTaB U 3apdan a4pa, 06u_1ee YHUCJIO 3JIEKTPOHOB U pacrpejesieHrne ux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
. U. MeHnpeneeBa.

*IJIMHHONIepUoAHAs*PopMbl

XUMHYECKUX 3JIeMeHTOB
KopoTkonepuosnas u
[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT

NOPSAKOBOrO HOMepa, HOMEepoB Iepyuofa U TPy

3JleMeHTa.
CtpoeHue aTOMOB. CocrasB aTOMHBIX
anep.*U3otonbl*3nekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX

000JI04€EK aTOMOB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
A H. MeHgeieeBa.
3JIeMeHTa 10  €ro

[lepuoanyeckoi CHCTEMbI

XapaKTepUCTHKA XHUMUYECKOTO
nosioxkeHuto B [lepuoaudeckoii cucreme /[l. U. MeHeneeBa.
paauyca aToOMOB

MeTaJIJINYeCKHX )44

*3aKOHOMEPHOCTH  H3MEHEHHUS

XUMHYECKUX 3JIEMEHTOB,
HeMETA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoit
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /JIs1 Pa3BUTHUS HAyKU U
npakTuki. . U. MeHesieeB — y4yéHBIN U rpakiaHUH.*
OemoHcTpauuu
KopoTkomneprozaHas u JyIMHHONEpHOAHAsA)OPMEI
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
. U. MeHpeneeBa.
0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlabopaTOPHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasuy.

[IporHosupoBaTh XapaKkTep U3MeHEeHHS CBOMCTB 3JIeMEHTOB U UX COeJUHEeHHUH I10 Ipynnam 1
nepuojam [lepuosnyeckoi cucTeMBbI € TOMOLIBIO NTearora.

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX TePUOA0B, Ka/lus, KalbLUs M0 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /[l. U. MeHeneeBa.

CieioBaTh MpaBUJIaM 6e30MacHOM paboThl B JJa60PATOPUHU PH UCIOJIb30BAHUU XUMUY€ECKOH
nocy/ibl 1 060pyA0BaHuUs 0] KOHTPOJIEM Ilefiarora.

BoicTpanBaTbh pa3BépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha MHPOPMALMIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
annapar Kypca XMMHUH 10c/le CTPYKTYPHUPOBAHUSA MaTepHaJia C UCI0Jb30BaHUEM KJIHIIIE.

Hcnosib30BaTh NpU BINOJHEHUH YYeOHBIX 33/laHUN TEKCThI y4eGHUKA MOC/Ie
CTPYKTYpPHUPOBAHUs MaTepuaJa, CipaBoYHble MaTepHasbl ([lepuoguyeckyro cuctreMy
XUMHUYecKux ayieMeHTOB /JI. Y. MeH/jes1eeBa, TabM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJied B BOJie, 3/IEKTPOXMMHUYECKUM PsiJi HAaNPsDKeHUH MeTaJslIoB).

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce UCCeL0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPY XUMHUU€ECKOTO0 COJlepP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETa MOJ PyKOBOACTBOM Ilejjarora

Tema 5. CTpoeHue BelecTB.
XuMnuyeckasi CBsi3b.
OKHCIUTETBHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89

XuMuueckass  CBS3b. KoBanentnas  (momspHas U
HEMOJIIPHAs)  CBsI3b.  *DJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XUMHUYECKUX  DJIEMEHTOB.* HonHas CBS3b. *THUIbI
KPUCTAJUTHYECKUX PEIIeTOK. ¥

CTeneHb OKHUCJIEHUSI. OKHUCIUTENTbHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKHCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATUH 0] PYKOBOACTBOM II€AArora.

Onpenenars BUJ XMMUYECKOH CBSI3U B COEJUHEHUHU C UCIIOJIb30BAHUEM CXEM.

Omnpenensars CTENeHb OKUCICHNS] XUMIYECKOTO JIEMEHTa 10 (JOPMYIIe €ro COeTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensarTs eMeHT (BEIeCTBO) — OKHUCIHUTENb U JJIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIIb.

OOBSICHATH CYIIHOCTB IPOIIECCOB OKHUCICHUS X BOCCTAaHOBIICHUSL.

CoCTaBIIAATh NEKTPOHHBIH OanaHc ¢ y4ETOM YKCIIa OTAAHHBIX M HPUHSATHIX AJIEKTPOHOB.

CocTaBisATh ypaBHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHOM peakiuy MO allropuTMy pasbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

HMcnonb30BaTh IpH BHITIOJIHEHUH YUeOHbIX 3aJaHHi TEKCThI YIeOHHUKA T10CIe CTPYKTYPHPOBAHUS

MaTtepuaa, CripaBoYHbIe MaTepuasl (IEPUOIUUECKYIO0 CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menpeneea, TabIHIly PaCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJEH B BOJIE, HICKTPOXHUMUYECKUH PsII
HanpsHKeHUH METaJIoB)

PaspgeJ 2. BaxHejilne npejcTaBUTe/ I HEOPraHMYeCKUX BelecTs (35 1)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopong —

3JleMeHT U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KHCI0pOJa B HpuUpose, GU3MYECKUE U XUMHYECKHE

cBOMcTBAa. Peakuuu TOpeHHs HPOCTbIX M CJIOXKHBIX
BellecTB. *TemsoBoil 3¢deKT XUMHUUYECKON peakLUu.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MoJydeHHUs
KHCI0pOoJa B JIaboOpaTOpUM W IPOMBIILJIEHHOCTH.
IpUMEeHeHHe KHCJI0poJa. KpPyroBOpOT KHCJIOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHWE TTapHUKOBOI0 3¢ deKTa, pa3pylieHre 030HOBOTO
cJ1051.

Bopopon — pocToe
Haxoxgenue BojopoJa B MNpUpOJe,
XUMHYeCcKHe CBOWcTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C

3JIEMEHT )4 BeleCTBO.

dusnyeckue u

HEMeTa/UlaMU U OKCHUJAMH METa/lJIOB), NpUMEHEeHHE,
*cmoco6nl nosyyeHus.* TlonsaTue o kucaorax Kucjaotsl u
COJIH.

JAemoHcTpauumn

BsaumopeiictBue docdopa, ceprl U Kesesa C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
[peKpalieHNUs TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlabopaTOPHBIN OINBIT:

O3HakoMJIeHHe C 06pa3laMi OKCHU/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Borunciaenns

PackpbIBaThk CMBIC/ M3y4aeMbIX NOHATHHI U IPUMEHATb 3TH NOHATUSA IPYU ONIMCAaHUU CBOMCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIMLIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOIL HA NIAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3nuvYeCKUe U XU-MUUeCKHUe CBOMCTBA KUCI0PO/a, CIOCOOBI €ro MOTyIeHHUs,
IpUMeHeHUe 1 3HaueHUe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHMBATb peaKlMy FOpeHusl U Me/IJIEHHOI'0 OKHCJIEHUS C IPeiBapUTEbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI JJIs1 TOJIYyYeHHUs KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

PacrnosHaBaThb ONBITHBIM IyTEM KUCJIOPO/, O/ KOHTPOJIEM llefarora.

Hcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BElleCTB, MOJIEKYIAPHbIX
ypaBHeHUH XMMHUYeCKHUX peaKLui C yyacTHeM KHCJI0POJa.

OGBACHATD CYLIHOCTD 3K0JIOTMYECKUX NP0o6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrepoBaTh npaBu/IaM 6e30MacHOM paboThI B JIabOPAaTOPHU NPU UCIIOJIb30BAaHUN XMMUYECKOH
HOCYy/ibl M1 000PYI0BAHHUS 110/, KOHTPOJIEM ITeZlarora, a Takxe npaBuaM 06palleHus C
rOpIOYHMMH BellleCTBAaMHU B OBITY.

[InaHMpOBaThb M OCYLIEeCTB/IATDE Ha NPAaKTHKe XUMHUYeCKHe SKCIIepUMEeHThI, IPOBOAUTH
HabJ1l0/leHus, leJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa 110/, PyKOBO/CTBOM Ilejarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30BaTh NpHY BLINOJHEHUH yUeOHBIX 33JJaHUH U B Tpollecce UCCeA0BaTeIbCKON
JlesITeJIbHOCTY HAy4YHO-MONYJISIPHYIO JINTePaTypy XMMHU€ECKOT'0 COZepP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEpHeTa 110J] pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALUIO U3
y4eOHHKaA U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca
XUMUU
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— MOJIeKyJIﬂpHOI;‘I MacCCbl KMCJIOPOJAa U 030HA Ha
OCHOBAHUU aTOMHOM MacChl XMMUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CTtpoeHue. MoJsiekynbl*®u3nyeckue
cBoWicTBa BoJbl. Boja kak pacTBopuTesb.*PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HaCbIIeHHbIX M HeHaChIIeHHbIX pacTBopax.*MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoLeHTHAas KOHLIEHTpalus).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/IoXKeHUE, peaKIuu C
HaTpHeM, OKCUIOM KaJibLius, okcuioM cepbllVIloHsiTHE 06
OCHOBaHUfAX. PoJsib pacTBOpoB B NpHUpOJEe U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue

NpUpOAHbIX BOJ. OXpaHa M 0YUCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3JIMYHON PaCTBOPUMOCTHIO.
UccnenoBaHue pacTBOPOB KUCJ/IOT U IIeJI04Y€H € TOMOIIbIO
MHIUKATOPOB.

Na6opatopHblie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHOU
MaccoOBOH Jl0J1ell paCTBOPEHHOTO BelllecTBa.

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH 1 IPUMEHSATb 3TH HOHATHUS NPU ONTMCAHUU CBOHCTB
BEIlleCTB U UX NpeBpalLieHUH C IOMOIIbIO Iefarora.

XapakTepu30BaTh GU3UUECKHE U XUMUIECKHE CBOWCTBA BO/(bl, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX IPOLECCAX C ONOPOH Ha IJIaH U CXEMY.

CoCTaB/ISATh YpaBHEHHUS] XUMHUYECKUX PEAKIUN C yYaCTUEM BOJbI C ONIOPOU Ha CXEMY.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TPO06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CIOCOOBI OUUCTKHU BOZBI OT IPUMeECEH, Mephbl [0 0XpaHe BOJL OT 3arpsi3HEHUS IocIe
[IpeABapUTEJbHOIO CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb HAa IPAaKTHKEe XUMHW4YECKHUEe 3KCIIEPHUMEHTDI, IPOBOAUTDH
HabJII0leHus, /ieJ1aTh Bbl-

BO/JbI I10 pe3yJIbTATAM 3KCIIEPHUMEHTA 110 KOHTPOJIEM IIeJarora, ¢ UCloJib30BaHUEM KJIHUIIE.

CienoBaTh NpaBU/aM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUY XUMUYECKON
MOCyZbl U 060PY/1I0BaHUSA 110/, KOHTPOJIEM MeAarora.

[IpOBOAUTD BBIYUC/IEHHUS C IPUMEHEHUEM NOHSATHUS «MaCCOBast 0151 BEIECTBA B PACTBOPE» C
onopoi Ha GopMyJIbL.

VcnoJib30BaTh NpH BHINOJHEHHH YUe6GHBIX 3aZlaHUH U B IPOLLecce UCCIe0BaTeNbC KO
JlesITeJIbHOCTH Hay4HO-MONMYJISIPHYIO JIUTEPATypPy XMMHUYECKOT0 COJlepPXKaHUsl, CIIPaBOYHbIe
MaTepHaJbl, pecypchbl MHTepHeTa 1oJ, pyKoBOCTBOM MeAarora.

BbicTpauBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha MHGOPMALIMIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTEPHaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4eHHbIA MOHATHIHBIHA
amnmapaTt Kypca XMMHUH N0cJie IPeJBapUTENbHOr0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. Jj1IeKTpoIuTHYECKas
Auccouuanus. XuMru4ecKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AWUCCONHANMA.  OJEKTPOIUTHl |
HEAJIEKTPOJIMTHI. Karuonsti, AQHUOHBI. *MexaHu3M

aucconuany BEHIECTB € Pas3siIMYHbIMU BUAAMHU XHAMHYECKON
cBsa3u. [lonsaTne ocreneHu I[I/ICCOIII/IaIII/II/I.*CI/IJ'II:Hl)Ie u ciadbie
SJICKTPOJIUTHIL.

Peakmun moHHOTO obmeHa. YcimoBus IPOTECKaHUA peaKHI/Iﬁ
HOHHOTO 00MeHa 1o xoHma. IlomHbIe B coxpaméHHme HOHHBIC

ypaBHEeHUS peakuui. XHMMHYECKHE CBOMICTBa  KHCIOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackppIBaTh CMbIC/ HU3yYyaeMbIX IOHATHH, a TAKXKe CMBICJ TEOPHUHU 3JIEKTPOJIUTHYECKON
JIUCCOLIMALIMU C OIIOPOH Ha CXEMBI.

OGbsACHATb NPUYUHBI 3JIEKTPONPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO NT€Jjarora.
CocCTaBJIITb YpaBHEHUS AUCCOLMALIMHU KUCJIOT, {eJI0Yel U coJieH, OJIHbIE U COKpALEHHbIE
HMOHHbIE YPaBHEHHS XUMHUYECKUX peaKI[ui HOHHOI0 0GMeHa.

[11aHMpPOBATE M OCYIIECTB/IATE HA MPAaKTHKe XUMUYeCKHe IKCIIepUMEHThI, TIPOBOAUTH
HabJII0ZIeHus, ZieJIaTh BBIBO/IBI 10 pe3yJibTaTaM dKCIepUMeHTa Moc/e MpeJBapUTeTbHON
paGoThL

CienoBaTh NpaBUIaM 6e30MacHON paboThI B JIJAGOPATOPUU NPH UCIIOJIb30BAHUHN XUMUYECKON
1oCy/ibl ¥ 060pyA0BaHUS 0] KOHTPOJIEM Ilefiarora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI M AHWOHBI: WOHBI XJIOpUZA-, OPOMHA-, MOIHI-,
cynedar-, docdar-
THPOKCHI-NOHBI, KaTHOHBI aMMOHMS, MarHUs, Kaiblus,

KapOOHAT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WITIOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeEKTPOJIUTOB:
cysabdara meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 YpaBHEHHUSIM XUMUYECKUX peaKLUi

[IpoM3BOAUTb BBIYUCIEHHS 10 XMMUYECKUM YPaBHEHHSIM.

BricTpauBaTh pa3BEépHyThiE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSATUHHBINA
anmapaTt Kypca XMMHUU [10CJIe NPe/BapUTENbHOTO CTPYKTYPUPOBAHUS MaTepraJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa rmocjie KOHCY/IbTalUHU C 1eJaroroMm

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanus HeopraHU4eCcKUX COeAMHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHBIE, aMOTEPHBIE, HECOJIe06pasyoLe Ha
npuMepe oKcuAa yriaepoja |l u okenga asora 11*),
HOMeHKJaTypa *[losyyeHue* 1 XUMUYECKHe CBOMCTBA
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHOBaHHUSA: COCTaB, KJIaccupuKanus (1e0494 U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NTOJIy4YyeH s ™
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJlJlaMH{, OCHOBHBIMU OKCH/IAaMH, OCHOBaHHUSMH,
COJISIMH Ha IPUMePE COJITHON U CEPHOU KHUCJIOT),
*croco6bl MoJIydeHUs.* Psil akTHBHOCTH MeTaJlJIOB.

Couu (cpefiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIAaCCAMU HEOPraHUYeCKUX
coeguHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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OmnpeeneHne OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHEHUH 110 MIabI0Hy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM Ha OCHOBE
OIpeIeNICHHUS.

Cocrasienre GpopMy OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSANHEHHH U Ha3bIBaHUE UX IO
MEXXlyHapOJIHOU M TPUBUAIBHON HOMEHKIIATYpe C HCIIOJIb30BAaHUEM ONPECICHHS 1 TaOIHIbI
PacTBOPUMOCTH.

KrnaccuduiupoBanne n3yqaeMbIX BEIIECTB MO COCTABY U C80LCHEaM C ONIOPOH Ha OTIPEAeNeHNs,
CXEeMBI ¥ TaOJIHITy PaCTBOPUMOCTH.

CocraBienne TaOIUIbI TEHETHIECKUX PSIJOB U CXeMbI «[ eHeTHueckast B3aMMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIMHEHMIN» O] PyKOBOACTBOM IEIarora.

[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIACCOB,
IpYII BEUIECTB, K KOTOPhIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUII» N0/l pyKOBOJICTBOM IIe/larora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakuii, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB H3yIEHHBIX KJIaCCOB, TPYIII, a TaKKe
TIOATBEPKAAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3PUTEILHON OTIOPHI.

CocraBieHHe MOJIEKYSIPHBIX YPaBHEHUH PEakIuii 0 CXeMaM ¢ IPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOPA pearupyroLux BELIIeCTB.

Brrayucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMi KoJMyecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN MPOLYKTOB PEaKIHHU 110 AITOPHUTMY.

[TnanupoBaHue U OCYLIECTBICHHE HA MPAKTHKE XMMHYECKOT0 SKCIIEPUMEHTA U HAOIIOJCHHS 10T




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIOMHUHUSA): XMMHUYECKHE CBOMCTBA B3aUMOAENCTBUE C
KHMCJIO0TaMH U 1eJI09aMH, Pa3JIoKeHHe IPYU HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIaCCOB.
B3auMmozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
menu(11).

Peakuus HeHTpanusanuu.

BriTecHeHHe 0JHOr0O MeTaJljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl
JlabopaTOpHbIE OMbITHI:

B3anMozielicTBHe KHCJIOT C MeTa/IaMHU.

[losryueHHEe HEpPaCTBOPUMBIX OCHOBAaHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KUCJ0TaMHU.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUH.
[IpakTHyeckas pabora:

Ne 7. PelieHue akcliepuMeHTaJIbHbIX 3a/a4 110 TeMe
«OCHOBHbIE KJIaCCbl HEOPTaHUYECKUX COeJUHEHUI».

BbluncneHusn
— I10 YPaBHEHUAM XUMHYECKUX peaKum?I

PYKOBOJCTBOM yUYHUTEIS.
DopMyIHpoBaHHE BBIBOJOB 10 pe3yIbTaTaM AKCIIEPUMEHTA C HCIIO0JIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUe C HOMOIIBIO IEJ[arora 1 BEIIOJIHSHUE paBmIl Oe30macHoi paboTH! B labopaTopun
TIPY UCTIONb30BaHUH XUMUYECKOH OCYIBI M 000PYIOBAHHS.

Hcnionb30BaHue NpH BBINOIHEHUH YUeOHBIX 3a0aHHUI U B POLIECCE UCCIIEN0BATENbCKOM A TeNbHOCTH
HaYYHO-IIOMYJISIPHOM JTUTEPATYPhl XUMUUECKOTO COAEP KAHMUs, CTIPABOYHBIE MaTEPHATIbI, PECYPCHI
HnTepHeTa, ocymiecTBIeHHE BIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOil Ha MHGOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaOB, TPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTIOPHEIX CIIOB, alTOPUTMA.

Pasaen 3. Bew,ecTso U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUYECKUX peaKuuii (4u)

*[TousiTue o CKOpPOCTH XUMUYCCKOM peaKkuuu. (DaKTOpLI,
BJIMAOIIUE Ha CKOPOCTH XUMHUYECKOMN peaKkuuu. Ilonsatue o
TFOMOI'€HHBIX W TE€TCPOrCHHBIX pPEaKIUAX. ITousitue 06
O6paTI/IMI)IX u HeO6paTI/IMBIX XUMHUYECCKUX  pCaKIUgX.
[Tonstue 0 XUMHYCCKOM PpaBHOBECHU. CMeIlIeHPIe
XUMHYECKOI'0  PpaBHOBECHUA. (DaKTOpLI, BJIMAKOIIHUE Ha
CKOPOCTh XUMUYECKOM PpCaKiru 1 MOJIOKEHUE XUMHUYECKOT'O
PpaBHOBECHA. KJ'[aCCI/I(bI/IKa[II/IH XUMUYCCKUX peaKL(Plﬁ 1o
Ppa3HbIM OCHOBaHUM. ¥

PackpbIBaTh CMBICI M3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH TH MOHSTHUS PH ONTMCAHUY CBOICTB BEILECTB U
UX IpeBpaIleHuH.
KiraccuduimpoBats XMMHYECKHE PEAKLIUH 110 Pa3IMIHBIM MIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3IMuHbIX (JaKTOPOB IO
PYKOBOJICTBOM YYHTEJI.

[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHI B Pa3IMYHbIX YCIOBHAX MOCIE
MpeaBapUTEILHON pabOTHI.

Dripenenstb OKHCIUTENh U BOcCTaHOBUTEND B OBP.

CocTaBnsATh 31EKTPOHHBIN GallaHC peakIyy.

[IpOM3BOUTE BBIYKMCIICHNUS 10 XUMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPO Ha HH(POPMALUIO U3 y4eOHHKA 1
CIIpaBOYHBIX MaTCPHUAJIOB, 'PaMOTHO HUCIIOJIB30BaTh MSyLleHHin'I MMOHSITHHHBIN arrapar Kypca XuMnunu
HOCJIe MPEeIBAPUTENILHOTO CTPYKTYPHPOBAHHUS MaTepHaa.

Hcronb30BaTh NP BBITIOJIHCHUH YYEOHBIX 3a1aHUI U B IPOIIECCE UCCIEI0BATEILCKOM AESTEIBHOCTH
HayYHO-TIONYJISIPHYIO JIUTEPATYPy XUMHYECKOTO COJCPIKAHUSI, CIIPABOYHbBIE MaTEPHAIIBI, PECYPCHI
NHTepHeTa 1mociie KOHCYJIBTAIUH C TIeIaroroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MTOHATHIA, @ TAKXKE CMBICI TEOPUH DIICKTPOIUTHYESCKON THCCOLMAIINY C

OTIOPOH Ha CXEMBI.
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DOBSACHAT TPUYMHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MIeJarora.

CocTaBiATh ypaBHEHNS AUCCONMAIINH KHCIIOT, IIEI0Yel U COJICH, ITOTHBIE U COKPAIIEHHBIC HOHHBIE
YpaBHEHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[TaHMPOBATh M OCYHIECTBIATH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTE HAOTIOCHHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCIEPUMEHTA I10CNIe NPEABAPUTEIbHOH paGOTEI.

CrnenoBats nmpaBuiaM 6e30macHOi paboTHI B 1aOOpATOPUH MIPH UCIIONB30BAHIH XUMHYECKO MOCY B
000pyI0BaHHs 10J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTH BBIYMCIICHUS 10 XUMHYECKAM YPAaBHCHUSM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALIIO U3 ydeOHNKa 1
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOJIB30BaTh N3YUCHHBII MOHSATHHHBIH anmapar Kypca XUMUR
HOCJIe TIPeIBAPUTEIILHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnionp30Bath Ipy BEIITOTHEHUH YIEOHBIX 3a/IaHUH U B TIPOIIECCE HCCIIEJ0BATEIILCKOH IS TEIFHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATyPy XUMHYECKOTO COJAEPIKAHUS, CIPABOYHbBIC MAaTEPHAIIBI, PECYPChI
HHTepHeTa 1ocie KOHCYJIbTAIMH C IIearoroM

9 KUIIACC

(2 4 B HEmemM10, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLwMe faHHbI pa3gen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBOAMMOe
Ha UX usyyeHue

OCHOBHOE cofep)KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo ¥ xXuMuyeckue peaknuu(10y)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTa: BUbI XHMIYECKON CBSI3U U THUIIBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWMCTB BEIIECTB
OT UX CTPOCHHUS. *

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/1M KpUCTa/IJIMYeCKUX PelléTOK HeOpraHu4ecKux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIIMy Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepU30BaTb XMMHYeCKHe 3JIeMeHThI IepBbIX TPEX IePHUO0B, Kaaus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /[l. U. MeH/iesieeBa ¢ OOpoOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 HasblBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuceIBaTh 061Me XUMHUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, O TBEPK/AATh
CBOMCTBA NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUHM XUMHUYECKHX PeaKLMi € OIOpOH Ha CXeMy.

OnpenensaTb BUA XUMHUYECKOHN CBA3HU U THUI KPUCTAJIMIECKOH pelIéTKH BellleCTBa C OTOPOM Ha
CXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0CJIe Npe/iBApUTETbHOTO
pasbopa.

BricTpauBaTh pasBépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
MH$OpMaIHIO U3 yiebHMKA U CTIPAaBOYHbBIX MAaTEpPHAJIOB, FPAMOTHO UCI0JIb30BaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XUMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecCe HCCIej0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-NONYJIIPHYIO JIMTEPATypPy XMMHUUECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpbIBaTh CMBICT TEOPHHU MEKTPOIUTHIECKOI aucconuanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB;

CocraBiATh ypaBHEHUs JUCCOLUALMY KUCIOT U IEJIOUEH, TIOJIHBIC U COKPALIEHHbIC XMMUYECKHUE

YPaBHEHUSI XUMHIECKHUX PEAKIUi HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEeHUsI AaTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHu okuciaeHus. CTpoeHre U U3nyecKre CBONCTBA
IPOCTHIX BEIeCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha
npuMepe xjiopa (B3anMoeHCTBYE C MeTaJ/UIaMH,
HeMeTaJUIaMH - BOJOPO/IOM U KHCJIOPOJIOM,
*mesoyamu’*).XnopoBogopoa. CosisiHast KUCIOTa,
XUMHYeCKHe CBOMCTB], *noJiydyeHre*, IprMeHeHue.
KadecTBeHHbIe peaKLM Ha raJIOTeHU/I-UOHBIL */leficTBHe
XJIOpa U XJI0POBO/IOPO/a HAa OPTaHU3M 4yeJsioBeKa.*

O6BSACHATD 061[He 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiaXx MaJibIX IEPUO/IOB U TVIABHBIX MOArpym [lepruoanieckol CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3NYECKHE U XUMHUYECKHe CBOHCTBA MPOCTHIX BEIeCTB raJIoTeHoB (Ha
NpUMepe XJI0pa) U CJI0KHBIX BENIECTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS ), CIOCOOBI UX
MoJIy4eHUs], IpUMeHeHe ¥ 3HaYeHHe B IPUPO/JIe U XKU3HU YesIoBeKa Mocje
CTPYKTYpPUPOBAHUS MaTepUasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIIOJIb30BaHUEM Ta6JIUIbI "XapaKTepHbIe
peakIuy Ha aHUOHBI".

[I1aHUpPOBATH U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, POBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BBIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa M0cJie TpeiBapUTETbHON
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BakHel11Me XJIOpUABI M UX HAXOXK/JeHHe B IPUPOJE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue x/10pU/-UOHOB.

paboThIL.

CiiefoBaTh MpaBUIaM 6€30MacCHOUN paboThl B 1a60PATOPUU TPH UCI0JIb30BAaHUH XUMHUYECKON
HOCYy/ibl M 060PYy10BaHHUsI 10/, PYKOBO/ICTBOM Ile/larora.

BricTpauBaTh pa3BEépHYThHIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmaparT Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-TOMYJIAPHYO JIMTePATyPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
OcobeHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpOEHl/Ie u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me KaKk Npe/CTaBUTE s
KJIacca KUCJIOT U cienupuyecKue), mpuMeHeHHe.
CepHHuCTasA KUC/IOTA.

*XUMHYecKHe peaKluy, JieXallle B OCHOBe
IPOMBILIJIEHHOTO C110co6a MoJIy4YeHUs1 CEpHON KUCIOThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl U eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleHus.*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa Mo, JecTBUeM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe cyibPaT-UOHOB.

BsaumozelicTBre pa3baBaeHHONW CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel u ux
coeMHEeHUH
C Y4ETOM CTPOEHUS UX aTOMOB C 0IIOPOH Ha cxeMy "Hi3MeHeHUe paiyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3UYECKHE
Y XMMU4YeCKHe CBOWCTBA POCTOrO BellleCTBA Cephl U eé coeJUHEHUH (CepoBOIOPO/1a, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CYJIb}HATOB), CHOCOOBI UX NOJIyYeHUs], IPUMEHEHNE U 3HaYeHHe
B IIPUPO/ie U )KU3HHU YesIOBeKa C ONIOPOH Ha CXeMy U IJIaH.

OnpefiessiTh HaIM4YKe Cy1bdaT-UOHOB B PaCTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOMN coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[11aHMpoBaTh U OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTb
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CrnepoBaThb npaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pPYA0BaHUSA 10]] PYKOBOJCTBOM IleZiarora.

[Ipon3BOANTE BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NpH BBINMOJHEHUH YYeOHbIX 3alaHUH TEKCThI yue6HUKA, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro CHCTEMY XUMUYECKUX 31eMeHTOB /[l. Y. MeHieneeBa, TabuLy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJL HAPSXKEeHU N
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B NTPoLiecce UCCIe[0BaTEIbCKOH e TeIbHOCTH HAyYHO-OMYJIIPHYIO INTepaTypy

XHUMHYECKOI0 COoJiepKaHusl, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

HocJie KOHCYJIbTallM1 C elaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUCIEHUSI.

A30T, pacupocTpaHeHue B IpUpPoie, PU3UUECKUE U
XUMHYeCcKHe CBOHUCTBA (B3aUMO/IeiICTBUE C MeTaJ/L/IaMU U
HeMeTaJUIaMH - KUCJI0POJ0M U BoJopozoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosiyyeHne*n npuMeHeHue. CoJlM aMMOHUS, UX
dusnyecKkre 1 XUMHUYeCcKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMOJ,eHCTBHE CO LeJI0YaMH ), IPUMeHEHHE.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3nYecKre U XUMHYeCKHe CBOUCTBA
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHS B KayeCTBe MUHePaJIbHbIX
YAOGpEeHUN.

*XUMHYecKoe 3arpsi3HEHHEe OKPYKaroLel cpesibl
COeIMHEHUsIMU a30Ta (KHUCI0THBIE JOXKAY, 3arpsi3HeHUe
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMOJeMCTBHE C
MeTaJlJlaMH, HeMeTa/IaMH, *KOHLIeHTPUPOBaHHOMN
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHast
peakuus Ha GpochaT-UOHBIL.

Ucnosb3oBaHue ¢pochaToB B Ka4eCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOJHbBIX BOJJOEMOB
docoaramu./leMoHCcTpAL MK

Konnekuuu: pocdop u ux coeiuHeHUsI.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaToOpHbIE ONbBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus

OG6BSCHATH 0611I1Ee 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-IpyInbl U UX
COeIMHEHUH C y46TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MMPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, CoJIed aMMOHUS], a30THOW KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo# KuCIOTHI, PochaToB), CIOCOGHI UX MOJIYIEHHUs, TIPUMEHEHHE U
3HaueHHe B IPUPOJie U XKU3HHU YesI0BeKa C UCN0/Ib30BAaHUEM CXEMBI.

OnpefensiTb HOHBI aMMOHHUA U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM TAGIUIIbI
"XapakTepHble peaK[M{ Ha KATUOHBI U aHUOHBI .

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
asoTa u pocdopa B oKpyxKalolien cpese.

[I1aHUpPOBATD U OCYILECTBJIATb HA IPAKTHKE XMMUYeCKHe SKCIIePUMEeHTbI, TPOBOJUTD
HabJII0/leHus, leJIaTh BBIBO/IbI 10 pe3y/IbTaTaM 3KCIepU-MeHTa.

CrnepoBaThb npaBu/iaM 6e30NacHOM paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUHY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

[Ipou3BOJUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIe
MaTepHasbl (TepHoJUIeCKyI0 CUCTEMY XUMUYECKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
MeTaJJoB).

HUcnosib30BaTh NpY BHIIOJHEHHH Y4eGHbIX 33JaHUH U B IPOIleCCe UCCIIeI0BATENbCKOM
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYO0 JINTEPATYPY XUMHUYECKOT0 COJIEP’KAHUS, CIPABOYHbIE
MaTepHasibl, pecypcbl UHTepHETa 1ocJie KOHCY/IbTAalMU C earorom
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKI Ui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOMCTBA (B3aUMO/JECTBUE C META/JIAMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOU KUcaA0TaMu)*,
UX JeMCTBUE Ha XKUBbIE OPraHU3MBblI,

*nosiydyeHue*u npuMeHeHue. *IK0oJI0THYecKUe MPoOIEMBI,
CBSI3aHHbIE C OKcHoM yriaepoaa(lV); runoresa
r7106a/IbHOTO MTOTEeIJIEHHS KJAMMaTa; TapHUKOBbIN
adpdekrt.*

YroJsibHasi KUCJIOTA U €€ COJIY, UX GU3NYECKUE U
XMMHYeCcKHe CBOUCTBA, no/1yYeHue U NIPUMeHEeHHe.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Wcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[HHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBE.*

KpemHuH, ero pusnyeckue 1 XUMHU4ecKre CBoOHCTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa/IaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMEeHEeHH e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcraBJyieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoH
kucaoTe. CHIMKATBhI, X UCIOJIb30BaHUE B GBITY,
MeIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPHUAJIOB B
MOBCEIHEBHOM KU3HU.*/leMOHCTpaLuu

Mogesiu KpucCTa/ZIN4eCcKUX pelIETOK aliMasa, rpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHBIM
yrzaém. [Iporusoras.

BnanMaTepHaan: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogenu MoJieKy /1 OpraHUYeCKUX
BelecTB.J/laGopaTopHble U MpaKTHYeCKHUE PaGoThI
JlabopaTopHbIi onbIT: KauecTBeHHast peakLys Ha
Kap6oHaT-HOoH. [I[pakTHYeckre paboThI:

Ne 11. [ToniyyeHue yrieKucaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 337134 110 TeMe
«HemeTanabi».
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OGBSICHATH 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J/1eMeHTOB [VA-rpynnel u ux
COeIMHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTbh pU3HYECKHE U XUMHUYECKHE CBOWCTBA IPOCThIX BELIECTB YI/IEpOJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUIOB yTJyIepo/ia, yTOJbHOU KUCI0ThI, KApOOHATOB, OKCHUAA
KpPEMHHUS1, KDEMHUEBOU KUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJYYEHUSs], IPUMEHEHUE
Y 3HaY€eHHUeE B IPUPOJe U XKU3HU YesI0BeKa.

OnpefesiThb KAPOOHAT- U CUJIUKAT-

VOHBI B PacTBOpE.

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM YIJIEKUCIOTO ra3a
B OKpY»Kalolllel cpejie.

[ly1aHUpPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTA N0CJIe
npe/BapUTeJbHON paboThl.

CrnepoBaTh npaBu/iaM 6e300acHOM paGoThl B IaG0OpaTOPUH NP UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pYyA0BaHUS.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKA, CIPaBOYHbIe
MaTepHasbl ([lepuouiecKyro cHCTEMY XUMHUYECKUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3/IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
MEeTaJ/JIOB) 10CJIe KOHCYJ/IbTALMU C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLlecce MUCCIe[0BaTEIbCKOM
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJIepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa




BbIYMC/I€HHMA 110 YPaBHEHUSIM XUMUYECKUX PEaKLUH
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Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cCUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTas1oB. Pu3nyecKkre U XUMUYECKHE
CBOWCTBA MeTa/lJIOB (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOZIOH, KMcI0TaMu). *O61iKe C1oco6bl NOMyYeHUs
MeTaJ10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHHE B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIIJIaBOB, UX
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe € 06pa3laMH CIJIaBOB MeTaJIJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHSATb 3TH MOHATHUS IPU ONMCAHUH CBOHCTB
BeIlleCTB U UX NpeBpalieHUH.

OGBSCHATH 0611I1e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/1eMEHTOB-METAIIIOB U UX
COeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepHU30BaThb CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMHUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHE CIOCOGHI OJYYeHHS] METAJLJIOB II0C/IE CTPYKTYPUPOBAHUS
MaTepHasa.

CrnespoBaThb NpaBu/iaM 6e30nacHOM paboThl B 1aG0paTOPUHU NP UCIOJIb30BAHUHY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

[Ipou3BOJUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHMKA, CTIPAaBOYHbIE
MaTepHasbl ([lepuouiecKyro cHCTEMY XUMUYECKUX 31eMeHTOB /[I. Y. MeHienieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
METaJIJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLIeCCe KCCIel0BaTeIbCKOH
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocJie npeiBapUTebHON KOHCY/IbTALMH C IIearoroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(164)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3/ieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxjeHue B Ipupoje.

dusudeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kajaus). OKCUAbl ¥ THAPOKCU/IbI HATPUS U KasUsl.
[IpruMeHeHue 11eI0YHBIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMMHUYeCKHe CBONUCTBA.
BaxkHel11Me coeAUHEeHUs KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BO/bI U CIIOCOGHI €€ yCTpaHeHus1.™

O06BACHATD 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMEHTOB-METAJIJIOB B IpyInax v
UX COeIUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3UUECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB METAJIIOB U UX
coelMHEHUH (OKCU/I0B, THAPOKCH/IOB, COJIEH) C OIOPOH Ha CXeMY, CIIOCO6BI UX MOJIYYEHH],
NprYMeHeHHe U 3HaUYeHHe B IPUPO/Ie U XKU3HU YesI0BeKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCT0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKklMyd Ha KATUOHBI".

[11aHMPOBATD U OCYLIECTBJ/ISAThH HA MPAKTHKE XUMHYECKHE 3KCIEPUMEHTBI, TPOBOUTD
HabJII0/IeHUs, [1e/1aTh BbIBO/BI 10 pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnenoBaTh npaBusIaM 6e30MacHOM paGoThI B JIaGOPATOPHU NPU UCIIOJIb30BAaHUH XMMUYECKOH
HOCYy/ibI M 060PY/I0BaHMSI.

[IpoM3BOAUTD BBIYMCAEHUS 10 XHMUYECKHUM YPaBHEHUSIM.
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Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusnyeckue u
XUMUYeCcKHe CBOHCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [lepuoandeckont cuctemMe
XMMHYeCKHUX 31eMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMHYecKue cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
ese3a(ll)

u xkese3a(lll): coctas, cBolcTBA U nosyueHue.

JleMOHCTpanumu

B3auMmozelicTBre HaTpHUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHs U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumozeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3iaMH aJIlOMHUHUSA U ero CIJIaBoB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLMH HA UOHBI XKeJjie3a.

KécTkocTb BOAbI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akceprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHHUSIM XUMUY€ECKUX peaKLUi

BoicTpauBaTh pa3BEépHyThiE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
anmnaparT Kypca XHUMHUH.

HWcnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 3a/JaHUHN U B IIPOLECCE UCCJIEI0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 OpraHMYeckux Bewecteax, 10y

Tema 9. MNepBoHaYvanbHble
XUMUYECKne NnoHATUA 06
OpraHMYecKunx BelLecTsax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHHWYeCKUX  COeJMHEHUU yrJjiepoja.
HepBOHa‘-IaJIbeIe MOHATHUA 06 OpraHUYECKHX BellecTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
aleTW/IeH, 3TaHOJ, [JIMIEPUH, YKCycHasg KuciaoTta).*Hx
cocTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeLL[eCTB.*HOHHTI/Ie (o] 6HMO0JIOrMYECKH
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

OGbsICHATb NPUYMHBI MHOT006pa3ysl BELeCTB, WIIOCTPUPOBATh B3aUMOCBS3b
HeOpraHUYeCKUX COeJMHEHUH yTrepo/ia U OpraHU4eCKUX BEIECTB M0/, PyKOBOJCTBOM
yUHUTeIA.

OGBSICHATD YC/I0BUS 6€30I1aCHOT0 UCMOJIb30BAHMS BELECTB U XUMUYECKUX PeaKIUH B OBITY.

XapaKTepHu30BaTh POJib XUMHUH B Pa3JIMUHBIX chepax JesTebHOCTH JII0/IeH, OCHOBHbIE
BellleCTBA U MaTepHuaJibl, IPUMeHsIEMbIE B )KU3HU COBPEMEHHOI'0 YesIOBEKa.
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OpraHU4eCcKHX U HEOPraHUYEeCKUX CoeJUHEHU M. *
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HePpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannaeckast XuMusi» (4 1)

Tema 10. Xumus u okpyxaromas | HoBble MaTepuasibl U TeXHOJIOTUM. BemecTBa u XapaKTepHu30BaTh pPoJib XUMHHU B PAa3IMYHbIX Chepax AesTeJbHOCTH JIJENH, OCHOBHbIE
cpena, 1g MaTepHaJibl B HOBCG/I[HGBHOIZ ’KU3HH YesioBeKa. XMMUS U BellleCTBA U MaTepHaJibl, MIPUMEHAEMbIE B )KU3HU COBPEMEHHOTI'0 YeJ/JI0BEKaA.
3/l0poBbe. besonacHoe ucnoJib30BaHUE BeILeCTB . O0BACHATH yCI0BUS 6€30MIaCHOI0 UCIOb30BaHHUS BELIECTB U XUMUYECKUX PEAKLUH B OBITY
Y XUMUYECKHUX peaKlUi B GBITY. AHa/nM3MpOBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIUIO O BJAUSHUH IPOMbILIJIEHHOCTH,
OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKOe CeJIbCKOTO X0351IMCTBa, TPAHCIIOPTA U AP. HA COCTOSIHHE OKPYKaroleH cpe/bl.
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO YMeTb 0Ka3bIBaTh NEPBYIO NOMOILb IPYU XUMUYECKUX 0’)KOTaX M OTPaBJIEHUSX.
JlonycThMas KoHlleHTpauus Bewects — [1JK). [IpMHUMATb y4acTHe B 06CYKJeHUU P06JIeM XMMUYECKOH 1 9KOJI0TMYeCKON HallpaBJeHHOCTH,
PoJib XMMHUH B pellleHUH 3KO0JIOTHY€eCKUX Npo6JieM BBbICKa3bIBaTh COGCTBEHHYIO MTO3UIMIO N0 Tpo6JIeMe U Ipe/jlaraTb BO3MOXKHBIE Iy TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yueGHUKA U CIPaBOYHble MaTepHaslbl, peCyPChI
06o061eHre MaTepHasa 1o O6o0611eHHe 1 cUCTeMaTHU3aLus 110 Kypcy HuTepHeTa
Kypcy «Heopranuueckas «Heopranuyeckas xXuMus»
XUMHUA», 34

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHUHM JIOJDKHBI OBITH YYTEHBI BO3MOXXKHOCTH
MCIIOJIb30BAHUS AJIEKTPOHHBIX (IM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOMUXCS YYEOHO-METOIUYECKUMU MaTepualaMu
(MyJTBTUMEIUNHBIE IPOTPAMMBI, MJIEKTPOHHBIE YYEOHUKHU U 33JJaUHHUKH, SJICKTPOHHBIE OUOIMOTEKH, BUPTyaJIbHbBIE TA00OPaTOPHH,
UTPOBBIE TIPOTPAMMBI, KOJUICKITUH ITU(GPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), MCTOIB3YEMBIMU IS OOYYEHUS W BOCIUTAHUS
pa3IMYHBIX TPYNN TOJB30BaTENCH, MPEACTABICHHBIMU B 3JEKTPOHHOM (IM(PPOBOM) BHIE W PEATM3YIONIUMHU AUIAKTHUECKUE
Bo3MokHOCTH KT, conep:kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00pa30BaAHMH.

Peanuzamus unHKI03UBHOTO 00y4eHusi mo3BossieT aeTsiMm ¢ OB3 oOyuatecs mo KTII oGpa3oBaTenbHBIX MpoOTrpaMm
http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-ooo , HO s KaXJI0ro KOHKPETHOTO
peOeHka pa3pabaTbIBaeTCsi MHAMBHUIYAJTbHBIM Y4eOHBIM IJIaH, TA€ YYUTHIBAIOTCA HMX OOpa3oBaTelbHbIE MOTPEOHOCTH U
OCYIIECTBIISIETCS MHANBUYJTbHBIN TIOJIXO/I.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOI NOANUCHIO

MYHULUUNAJIbHOE OBLLEOBPA30 EJIbHOE YYPEXXAEHUE 14.03.24 12:13 (MSK) Ceptudukat 5380838D977C2F37CFB5CICOFE62C611
"BOXOMCKAS CPE[JHSIS1 OBLLLEOBPA3OBATEJ/IbHAS LLIKOJIA"

BOXOMCKOIO MYHULMIMAJILHOIO PAIOHA KOCTPOMCKOW OBJIACTH,

Okynosckas EneHa MNasnosHa, AnpekTop
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