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[HOACHUTEJIBHAA 3AIIMCKA

AnantupoBanHas pabouasi mporpaMma o XUMHHU 11 00y4JaroUIUXCs C 3a1€PIKKOI
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHgapTa oCHOBHOTO o6Omiero obpazoBanms ([Ipmka3 Munnpocsemenus Poccuu ot
31.05.2021 1. No 287) (manee — DPI'OC OOO), DenepanbHOM aganTUPOBAHHON
oOpa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 00y4YarOIIMXCS C
OTrpaHUYECHHBIMU BOMOXKHOCTAMHU 3710poBbs ([Ipuka3 Munnpocsenienust Poccuu ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil mporpaMmbl OCHOBHOTO OOIIIETO
oOpazoBanus 10 ydeOHOMY mpenmery «Xumusi», DeneparbHOM MNPOrpaMMbl
BOCIIUTAHUSI, C YYETOM paCIpEAeNIeHHbIX IO KJaccam MpOBEpsSEeMbIX TpeOOBaHUU K
pesyapTaram ocBoeHuss denepanbHON aaanTUPOBAHHON 00pa30BaTEIbHOM MPOrPAMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi [Jisi OOyYAIOUIUXCS C 3aJCPKKOU TCUXHUUYECKOTO
Pa3BUTHS U DJIICMEHTOB COJICPKaHUS, TIPEICTABIICHHBIX B YHUBEPCATHHOM KOAU(BUKATOPE
mo xumuw, KoHIEnuu TnpemnogaBaHus y4eOHOTO TpeaMeTra «XUMHS» B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyromux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MIPOTPaMMBI.

[Iporpamma 1o XxuMuu pazpaboTaHa C LEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IJaHUU paboueil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIPEAMETHI». B cHcTeMe eCcTECTBEHHOHAYyYHOTO O0pa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BAXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAyYHOW KApTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW W3HU, HABBIKOB 370POBOTO M 0O€30MACHOrO JIJIst
YelioBeKa U OKpYyXaloled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

YcnenHocTh M3yYeHUsI XMMHH CBSI3aHA C OBJIAQJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/lecHneM TMpaBuyl  Oe3omacHO pabOThl MpU  BBHINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XUMHH C IPYTUMHU MPEAMETaMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHWYECKON XUMHUH.
['maBHO# Maeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArOIIUXCS W UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkannu qaHHOTO Kypca MPEACTaBICHBI OCHOBOIIOIATAIONINEG XUMUYECKUE
TEOPETHUECKHE 3HAHWS, BKJIIOYAIONIME W3YyYCHHE COCTaBa M CTPOCHHS BEIIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHWS, TPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B IIEJISIX MTOJTYYEHHS BEIIECTB U MaTEPUAJIOB.



TeopeTu4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XUMHUU COCTABISIET aTOMHO-
MOJIEKYJIsIipHOE yueHue, llepuommueckuii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEICHUSIMU O CTPOCHUM AaToMa, BHUIAX XHUMHUYECKOM CBSA3M, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKHUX PEAKIIUI.

B u3yueHnn Kypca 3HauyuTEIbHAS POJIb OTBOJMUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TIpaBui Oe30macHoil paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanusi qJaHHON MPOTPaMMEBI B IPOIECCE 0OYUSHUS MTO3BOJIUT 00YIAIOTUMCS
¢ 3I1P ycBOUTH KJIHOUEBbIE XUMUYECKUE KOMIIETEHIIMY U TTOHSITh POJIb U 3HAYEHUE XUMUU
Cpeau APYyrux HayK O MPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONICHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHU, OCHOBAHHOTO Ha MEXXIPEAMETHBIX CBS3SX C MpeaMeTamu « OKpYy KAt MUp»,
«Duzuka», «buonorusy, «['eorpadus», «Marematukay u (GOPMUPYET KOMIIETEHIUH,
HE0OXO0AMMBbIE JUIsl MPOJAOHKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAIBHOM  T'PaMOTHOCTH,  yMEHHS
BOCIIPUHUMATh WU KPUTHYECKHA AaHAIM3UPOBATh HHGPOPMAIIMIO, TPEICTABICHHYIO B
paziuuHbIX Gopmax. 3HAUUMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMITETCHIIMU
oOyuaromuxcsi ¢ 3I[IP 3akmoyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX ISl TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO s
YeJIoBeKa U OKpY’Karolleld ero cpeinpl 00pasza >KU3HU;, (POPMUPOBAHUU SKOJIOTHYECKOU
KYJBTYPBI.

[Iporpamma oTpakaeT cojepkaHue OOy4EeHHsS MPEeIMETy «XHUMHUS» C y4eTOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MPEAMETOM «XUMHS» MPENICTABISACT OMPEICICHHYIO TPYAHOCTh JJIsI O0YYaIOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEATEIIBHOCTH, MEPUOIUICCKUMHU
KOJICOaHUSIMU BHUMAaHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHUW, MOHWXEHHBIM ITO3HABATEIbHBIM HHTEPECOM U HU3ZKHM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HU3YYEHUU YYEOHOTo mpeameTra «XUMHs
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa yuyeOHOro MaTepuaia K Mo3HaBaTelIbHbIM
BO3MOXXHOCTSIM JJAHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCIOJB30BAaHUE AJITOPUTMOB, BHYTPUIPEAMETHBIX UM  MEXKIPEIMETHBIX CBS3EH,
MOCTENEHHOE YCI0KHEHUE U3Yy4yaeMoro MaTepuania.

[Ipy wu3yuyeHUM XUMHM HEOOXOAUMO OCYIIECTBIIATh B3aUMOJICHCTBHE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NeATeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTAECIBHBIX YPOKOB Ha PEILICHHUE 33]]a4 B CBSI3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOyuatomumucs ¢ 3[IP. Opranmdeckoe eIuHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYaronuXcsi Ha YpPOKaX XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMHYECKUX 3HAHUHN U
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ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS W3YYCHHIO «CKBO3HBIX)
HNOHATUHI 1 POPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEICTABICHB B
®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ uHTEIIEKTa H o0miedl KyiabTypsl. OOyueHHEe YMEHHUIO YUUTHCA H
MIPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SBJISIETCS] OHOM U3
BOXHEHIINX (PYHKIMHA yUeOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak U I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMHUHHPYIOLIEE 3HaY€HNE MPUOOPETAIOT TAKHUE LU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CITIOCOOHOM alaiTUpOBAaThCA
K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJI€HHOCTh OOY4YEHHs] HAa CUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSITEIIbHOW MO3HABATEIbHOM JIEATEIIBHOCTH, HAYYHBIM U MPAKTUYECKUM METOJAM
N03HaHMs, POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue ycIoBUi, CI0COOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIIbITa
pPa3HOOOpa3HOW JEATENbHOCTH, IO3HAHWS W CaMOIIO3HAHHWA, KIIIOYEBBIX HABBIKOB
(KJTH04EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJIS1 PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

(bopMHpOBaHUE YMEHHI OOBACHSITH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEro MUpa Ha
OCHOBAHHWH 3HAHUU U OMbITA, OJYYECHHBIX MPU U3YYEHUN XUMHH;

dbopMupoBaHuE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOLUIEHUM, MOHUMaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’KarolleH MPUPOIHON CPeENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMUU
obOyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

bopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEIECTBAX, X MPEBPALIECHUAX U MPAKTUYECKOM MPUMEHEHUU; OBJIAICHHE OHATUIHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JiacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJIEHHUM XKWUBOW M HEKUBOW MPUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
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0e30macHOro OO0paIleHus C BEIIECTBAMH, HMCIOIb3YEeMBbIMH B TOBCEIHECBHOW >KU3HH,
YMEHHUEM aHAIM3UPOBAThH U MIIAHUPOBATH SKOJIOTMUECKU 0€30MacHOE MOBEACHHUE B LIEIISAX
COXpPaHEHHUs 370POBBS U OKPYKAIOIIEH Cpe/bl;

dbopMHUpOBaHUE YMEHUN YCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIAaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA U TPOLECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb ITPUMEHEHHS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHUS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEICHUM HECIOKHBIX XUMHUYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM Ja0OPATOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUUM XUMUUYECKOW HAYKW W PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKUX MPOoOJieM, B TOM YUCJE B MPEIOTBPAIIEHUNA TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U aJaNITAIIMU Y4eOHOT0 MATEPHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUM JII YCBOCHMS MPOTPaAaMMHOTO Marepuajga 00ydaroluuMUCs C
311P. bonpiioe BHUMaHHME JOJKHO OBITH YJElI€HO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIIero 6a3oBOro ypoBHs.
OH 0JDKEH IO COIepKAHUI0 U 00beMY OBITh aIalITUPOBAHHBIM 1 oOy4arormuxcs ¢ 3[1P
B COOTBETCTBUHU C X 0COOBIMU 00pa30BaTEIbHBIMU MOTPEeOHOCTIMU. ClieIyeT 001eryuTh
oBjaZcHue wmatepuasioM ooOyuarommmuca ¢ 3I[IP mocpeactBoM ero JeTasbHOrO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM I[OBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaJTbHBIX
ornop, 00y4YeHUs CTPYKTYpHUPOBAHUIO MaTepurara.

Bonbiioe 3HaueHue sl MOJHOIEHHOIO YCBOCHHUSI Y4EOHOTO MaTepuania UMeeT
OTIopa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU TipenMeTramu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHBbIH MaTepuall C pPa3HbIX TOYEK 3pEHUf,
MEXITPEMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipu moAroToBKEe K ypoKaM y4YuTEeIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaIM3UpOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMbIil MaTepual,
IJIAHUPOBATh TPENCTOSIIYI0 pPaboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
oOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U AeSATENbHOCTH, oOydarontuxcst ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIFOICHUS TIPABWJI TEXHUKH 0€30MaCHOCTH MPU MPOBEACHUH JTabOpaTOPHBIX PaboT B
XUMHUYECKOM KaOWHETE.

IIlpumepHble BuAbI aeATedbHOCTH oOy4dawmuxcsa ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMUA MOTPEOHOCTAMH U 00eCeYNBAKOIINE OCMBICJIEHHOE
O0CBOEHHE CO/IePKAHNUM 00Pa30BaHMS MO NpeaAMeTy « XUMUD)

Conepxanue BUIOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP wa ypokax xumuun
oTpenensieTcss UX 0COoObIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
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ucnonpzyemMbix B @OIT OOO oOumx st BceX OO0ydyaroluxcs BUAOB JIEATEIbHOCTH
ClelyeT YCWIUTh BUIbl ACATENbHOCTH, CHEU(UYHBIE [UIsI JTAHHOM KaTeropuu
oOyyaronuxcs, 111 00ecrneueHrss OCMBICIIEGHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
0 TpEAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONU ICSATENBHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3IHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOPOM Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YYCHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pa3sIpl, CXeMBbI, IA0JIOHBI, ONTOpHbIe Tabnuiibl). g pa3sutus y odyuaromuxcs ¢ 3[1P
YMEHUS JellaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYECBOTO BBICKA3BIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiume. Ocoboe BHUMAHHE CIEIYET
YACINUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTAaBIECHUE PHUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSIMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHass TemaTuyecKasi U TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS MPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yalbHas
MOJIJIEP>KKa, aJITOPUTMBI Pa0OTHI C OMPEIETICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIEro 00pa3oBaHMs YUEOHBIN MpeaMeT «XUMUs» BXOIWUT B
npeaMeTHy0 00JacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISCTCS 00s13aTEIbHBIM
JUTSL UBYUYCHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX YacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanve y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT ®I'OC OO0, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @DenepaibHOM aJalnTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHONM TIPOrpaMMe OCHOBHOTO 0OOIIero oOpa3oBaHUsS OOYYaIOIIMXCS C
3aJE€PKKOU MICUXUUECKOTO PA3BUTHA.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEP)KAHUE OBYUEHUNA B 8 KITACCE

IlepBoHayYabHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terna u  BelecTsa.
du3MUeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro

oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHbIM oOopyaoBanueM. *[loHsaTre o meromax
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MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE HJIEMEHTbl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cllokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyina. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 1071
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHYECKUX peakiuil (COeNMHEHUs, pa3IoKEeHHS,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIOBAHUEM;
U3yuYeHUE U ONHUCaHWE (PU3UYECKUX CBOMCTB 0O0pa3lloB HEOPraHUYECKUX BEILECTB;
HaOroeHne PU3NYECKUX (IUIaBJICHUE BOCKA, TasHUE JIb/1a, pACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aUMOJCHUCTBUE MeJa C KUCJIOTOM) sBJICHUM, HAOMIOJACHHWE M ONMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaklUUi (pas3sioKeHue caxapa, B3aUMOJEHCTBHE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue rugpokcuaa meau (11) mpu HarpeBanumy,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenne cnocoOoB pazneneHus
cMeceil (C TOMOIIbIO MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTUIUIALINA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE U OMNHMCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — 3lI€MEHT M IIPOCTOE
BelecTBo. Haxoxaenne Kuciopoia B mpupoze, pu3ndeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CrIOCOObI MOJIYYEHHST KUCIOPOia B
nabopaTopun *u npomebliuieHHOCTH.* [Ipumenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosoport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuy, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKuU. TOIMIUBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT U npocToe BemecTBo. Haxoxknenue Bogopoaa B IpUPOJE,
(dbu3nyeckre U XMMHUYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS ¢ HEMETANIAMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mosipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl mo xummudeckoit hopmyiie. PacueTs MaccoBO 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUU, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJISIPHOTO O00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*@u3nueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTelb. ™ PacTBOphI. *I1oHSATHE O HACKIIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPAX.
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[TonaTre pacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBoil [07M BellecTBa B
pacTBope (IIpOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BELIECTBA B PacTBOpE.
*XumMudeckue CBOMCTBA BOJIbI (Pa3joKeHUE, PEeaKIUU C HATPUEM, OKCHUIOM KalbIIMs,
okcusioM cepbl (IV) peakuum ¢ MetaiyiaMu, KUCIOTHBIMH W OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIbI B IIpUpo/Ie.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOJAHBIX BO/I.

Baxmneiime  kiacchl  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHn4yeckux coeauHeHuid. OKCHUIBI: CcOCTaB, Kilaccupukanus (KUCIOTHBIC,
OCHOBHBIC, *aM(poTepHBIC, HecoleoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XUMUYECKUE CBONCTBA OKCHJIOB
(B3auMogelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KUCJIOTaMu, cojisiMu). *Tlomydyenne ocHOBaHUMN. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBME C METalaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[Tonsitne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHHUSA™):
*XUMUYECKHE CBOMCTBA (B3aMMOICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3ioKeHUE Mpu
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/IyX€; MOJIYYCHHE U U3yUYCHHUE CBONCTB KUCIOPO/1a; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHS U MPEKPAILICHUS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0IeHHEe 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BEILIECTBA;
B3aUMOJICUCTBHUE BOJIbI C METaUIaMH (HATPUEM U KaJIbIIEM ) (BO3MOXKHO MCIIOJIb30BAHNE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPAaCTBOPOB KHUCIOT MW IIEJIOYEeH C MMOMOIIbIO
WHJIUKATOPOB; UCCIEI0BAHNE 00Pa3IlOB HEOPTaHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
HaOJI0/ICHHE W3MEHEHHUsI OKPACKHM HWHIMKATOPOB B PacTBOpPaX KHUCJIOT U IIEJIOYEH;
n3yueHue B3aumoiericTBusi okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METa/UlaMH, PEaKUUi HEUTpaau3aluu; IOJIYyYCHUE HEpPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIU; PEIICHUE IKCTIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHenme Kiaccbl HEOPraHUYECKUX COEAUHEHUIN.

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMETbHBIE METAILIIbI, TAJIOT€HbI, THEPTHHIE
rasbl). *2JE€MEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCUIBI U THUIPOKCUIBI. ™

[lepnognuecknili 3akoH. llepumoamdeckas cHucTEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menpneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbI
[Tepuomnueckon cucrembl xuMuueckux 3yieMeHTOB . WM. MenneneeBa. Ilepuonbl u
rpynmnbl. OU3NYECKUNA CMBICI TOPSAKOBOIO HOMEpA, HOMEPOB NEPUOAA W TPYHIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX siiep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB HepBbIX 20 XMMHYECKUX 3JIeMEHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepuCTMKa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB H IIaBHBIX
NOJArPYNN, B 3aBUCUMOCTH OT aTOMHOro (IOpSIKOBOrO) HOMeEpa 3HAdYeHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. [1. V1. MeHnneneeB — yu€Hblil U rpaKjaHuH. ™

Xumnyeckass cBs3b. KoBasmeHTHas (moJisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB.™ VIOHHAs CBS3b.

Crenenp okucneHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAaHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKMI SKCHEPUMEHT: HW3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBSI3H

Peanuzanmst MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XHMHUM B 8 KIacce
OCYILIECTBIISICTCS YEPEe3 UCII0JIb30BAHNUE KaK OOLINX €CTECTBEHHO-HAYYHBIX TOHITHIA, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JUISl OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHUsI, 3aKOH,
aHaiu3, CHUHTE3, KiacCU(UKAIMs, TEePUOANYHOCTh, HAOIIO/IEHHEe, JKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], U30TOIIBI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DOJCKTPUUECKUN 3apsii, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHWE BEIIECTBA, a3, (PU3MYECKHE BETUYHMHBI, SIUHUIIBI U3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUAA B 9 KIIACCE

BCH_ICCTBO U XUMHUYCCKas PCaKIMA
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[lepuonnueckuii 3akoH. Ilepuogmyeckass cuUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CtpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKU U BUIa
XUMUYECKOU CBSZU.*

Knaccudukaiuys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAs1). XMMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMUYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmst XUMHUYECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKaM (IO YHCITy U
COCTaBy YYacCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO TEIJIOBOMY d(PdeKTy, Mo N3MEHEHHUIO
CTENIEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *1N0 0OpaTUMOCTH, MO YYaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [lonsaTne o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSL.
@akKTOphl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMN C UCTIOIb30BAaHUEM METO/IA AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAMN. DIIEKTPOIUTAYECKAS] JUCCOLIMALINS.
OJNEKTPOJUTBI U  HEINEKTPOJUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUAILINU
BEIIECTB C Pa3MYHbBIMU BUJAMH XUMUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.* CuIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ NPEACTABICHUNA OO0 3JICKTPOIUTUUYECKOMN
mucconuann. Cpena pactBopa. KauecTBEHHbIE pEaklMM HA KAaTHOHBI U AHUOHBI:
XJIopua-, OpoMua-, MOAUA-, CyibdaT-, kapOoHaT-, cuiIuKar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJlblLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJHBIX pACTBOPaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMU KPHUCTAJUNIMUECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMeTaJJIoB (rpadura U ajniMasa),
CIIOKHBIX BEIIECTB (XJOpHUJIAa HATpHs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCIICIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUMALNNA KUCIIOT, MIeI0Ye U
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUJEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA TPOTEKAHUS PEaKlMidi MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJEICHHUE Traza, 00pa30BaHHUE BOJIbI); OIMBITOB, WJLTIOCTPUPYIOIINX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX  pEaKui  (TOpeHue, peakUuu PpasyIoKEeHUs,
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COCI[I/IHGHI/IH); pacnno3HaBaHUC HCOPIraHUYCCKUX BCHICCTB C ITOMOIIBIO Ka4YCCTBCHHBIX
pCaKLII/Iﬁ Ha MOHBI;, PpCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.

Hemeramibl u ux coeAMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTerneHu okucienus. CTpoeHne u GUu3nv4ecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIaMH,
HEMEeTa/UTaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *momydeHwe®, mpumeHeHue. *JleiicTBue xiopa u
XJIOPOBOJIOPOJA HA OPTaHW3M 4esoBeKa.™ BakHelrme XJIOpuabl M WX HaXOXKICHUE B
IPUPOJE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPO/Ia U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

CrpoeHue M (Qu3MYecKUe CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kucioTamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl ceppl Kak IPeCTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XHUMUYECKue cBoicTBa (oOume u crneunupuueckue). Coau CepHOM KHUCIOTHI,
KAaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucTas KucioTa. *XMMHUYECKHE PEaKLIUH,
JeXallhe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYeHUs CEPHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coenuHeHnid B npupoze. [I[puMenenue cepel 1 €€ COETMHEHUN B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO01mast xapakTepucTUKa 3J1IeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTCTICHN OKHUCIICHHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHMCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), *mojlydeHue™ W MpUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IMIeJIoYaMu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe U XMMHYECKHE CBOMCTBa (oOlue u
cnenudpuueckue), *nomydenue.®* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJbHBIX YIOOpPEHUM.
*XUMHUECKOe 3arps3HEHUE OKpPYXKalollel cpeibl COSAMHEHUSIMU a30Ta (KHUCIOTHBIC
JTOXK]IH, 3arpSI3HEHHE BO3/TyXa, MOYBBI U BOJOEMOB). *

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUC
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
busznueckne M XMMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHepaIbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
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XapakTepucThka 3meMeHToB [VA-rpynmbl. OcoOOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHUsA. BalneHTHOCTh M XapaKTepHbIE CTENEHW OKUCIEHHS aTOMOB YIJIepoaa H
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapaKTepHbI€ CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMOIEHCTBHE C METaNIaMH, HEMETaILJIaMHU,
*KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOW KHcioTaMu)*. AncopOuus. Kpyrosopor
yraepoja B rnpupoje. Okcuabl yriepoaa, ux (puandeckue U XUMUYECKHUE CBOMCTBA,
MOJlyueHHWE U MPUMEHEHHEe, IEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
po0JieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona(lV); runoreza rino0anbHOro MOTEMJICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucioTa u e€ coir, ux (usudeckue u
XUMHUYECKHE CBOWMCTBA, *moiydueHne W mnpumeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIICTBE.

OOwue npeacraBiaeHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OpPraHUYECKHX
COEIMHEHUH yriiepoia (Ha IpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOThL. *Mx
cocTaB U xummuueckoe crpoenue. Knaccudukanus oprannyeckux emects.® Ilonarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oelikax, YriieBoJAaX — M UX POJIU B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aMMOJCHCTBUSL C MeTalylaMd M HEMeTallaMu), *nojyuyeHue* u NpHUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHusi(IV) u
KpeMHHEBOU KucioTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyYEHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEAUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIHON
u 1p.). Baxueillne cTpouTeabHble MaTepuaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XUMUYECKUN SKCHEPUMEHT: M3yueHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAaKUMN HAa XJIOPUI-UOHBI U
HaOJIIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xkaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHHE ¢ oOpa3uamMu  XJOpUAOB  (TaJOre€HUOB);
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BUJICOMATEpHUANoOB); HaOJIOJEHUE Ipoliecca OOYyrMBaHHUS caxapa MOJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakMu Ha Cyab(}aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COECIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMraka U U3y4YeHue ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAaKLMU HA MOH aMMOHHUS U (ochaT-uOH U U3y4YEHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICVCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTATUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJcOpOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; NMPOBEJECHHWE KaYE€CTBEHHBIX PEaKLUi Ha
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Kap6OHaT- N CUJIMKAT-UOHBI U U3YUCHHC IIPHU3HAKOB UX MPOTCKAHUA, O3HAKOMIICHUC C
HpOI[YKHI’ICﬁ CUJIMKATHOM IMPOMBIIIJIICHHOCTHU, PCIICHUC OKCIICPUMCHTAJIbHBIX 3a71a4 I10
TeMme «BaxHene HeMeTamIbl M UX COCOHUHCHMU.

MeTaibsl 1 X COSTMHCHUS

OO6m1as xapakTepruCcTHKa XUMUYECKUX 2JIEMEHTOB — METAaJJIOB HA OCHOBAaHUH UX
noJioxkeHus B [leprnoguueckon cucreme xuMudeckux syneMeHToB . . MenaeneeBa u
ctpoeHus atomoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b U METaJUIMYECKast
KpUCTaJUIMYeCcKass pemeTka. OJIEKTPOXUMHUYECKUI psAll  HANPSHKEHUHM METalljIoB.
®u3nyeckue U XUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOM, Kuciaotamu). *O0mue crocoObl mosrydeHus MetaiioB. [loHsITHE O KOpPpO3UHU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppos3uu. CriaBel (CTajab, YyryH,
TIOpATIOMUHUHN, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH. *

[Ilemounbie MeTasuibl: MOJIOKEHUE B lleproamyeckor CUCTEME XUMHYECKHX
anemeHTOB /1. . Menneneena; ctpoenne atomoB. Haxoxaenue B mpupojie. Puzndeckue
1 XUMHUYECKHEe CBOMCTBA (Ha ITpUMepe HATpus U Kajus). OKCUIBI M THIPOKCHJIBI HATPHS
u Kaims. [[puMeHeHune MEeN0YHbIX METAJIIOB U UX COCIMHECHUH.

[IlemoyHO3€eMENBHBIE METAJUIBI MATHUM U KAJIBIIAN: TTOJI0KEHUE B [leproanueckon
cucTeMe XuMu4eckux 31eMeHToB 1. 1. MeHeneeBa; CTpO€HUE UX aTOMOB; HAXO0XKJICHUE
B npupose. Puznyeckne M XMMHUYECKHE CBOMCTBA MarHusl W Kaibliusa. Baxknenmme
COCMHEHUs Kaiblusa (OKCHI, TUAPOKCHUM, cojik). *JKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmroMuHUNA: TION0XKeHHe B llepmognueckod cCHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHME aToOMa; HaxOXJAcHUE B npupone. Puzndeckne Hu
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AJIIOMHHMUS.

Kenezo: nonoxenue B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npuponue. Duszudeckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJJIaMH, KUCJIOTaMH U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*nosydyenue.®

XHUMHUYECKHUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMH METAJJIOB U CILJIaBOB, UX
(U3NYESCKUMH CBOMCTBAMHM; M3Y4YEHHE PE3YyJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), 0COOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOYXKHO MCIOJIb30BAHKUE BUCOMATEPUATIOB); UCCIIE0BAaHUE CBOMCTB
XKECTKOW BOJBI, Mpollecca TOPEHUsS Keje3a B KUCIOpojAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHusl,
KalbliMs, amoMuHusi, 1uHka, >kenesa(ll) m xenesa(Ill), meau(ll)); nabmonenue u
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS TUIAMEHUM HMOHAMU HATpUsl, Kalausg M KaJbLUs
(BO3MOKHO HCIIOJIb30BaHHUE BHACOMATEPHAJIOB); MCCIeI0BaHUEe aM(OTEPHBIX CBOMCTB
TUIPOKCHUIA ATFOMUHUS U THAPOKCHAA [IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3aj71a4 10
TeMme «BakHelIe MeTaljbl U UX COCIUHCHUS.

XuMus U OKpyXKarolas cpena
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*HoBble MaTepuanbl U TEXHOJOTMU. BelmectBa U maTepualibl B IMOBCEIHEBHOM
KU3HM dYelloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHUE BELIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (ImpelenbHas JomycTUMas
KoHIeHTpanus BemecTB — [1/IK). Posib xuMuu B pemieHuu 3K0J0ru4ecKux mpoosiem. ™

*IIpupoHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
MPOJIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepHalioB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBSA3€M IIPU H3YyYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHbBIX TOHITHM, TaK
U TOHSTHM, SBIAIOIIMXCS CUCTEMHBIMU U OTAEJBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBbIH (haKT, TUII0TE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, [NepUOJUYHOCTh, HAONIOJECHUE, 3KCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEXHOIOIHs,
MaTepUabl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
pPaOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUCCKUIN 3apsil, MPOBOJIHUKU, TOTYIIPOBOIHHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaLIMYEeCKas pemeérka, CIUIaBbl, (PU3UYECKHe
BEJIMYMHBI, €AWMHUIIBI HM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Connue.

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

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, TMOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHBIE 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» JOKHBI COBMAJNaTh ¢ pesyiabTaTamu denepanbHOil paboueil MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanboee 3HAaUNMBIMU SIBIISTFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOJ€ OOYYEeHHS XUMHUU B €IMHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MPABUIIAMU U HOPMaMU

IIOBCIACHUA 1 CHOCO6CTBy}OT nmponoeccaM CaMOIO3HAHHWA, CaMOPAa3BUTUA U COLTUAJIN3 Al
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00yJaroIIXCs.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW ITO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMM M PACIIAPEHUE
OIBITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIEC B YACTH:

1) naTpuoOTUYECKOTO BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOULICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H
Hay4YHOMY HAaCJIEINIO, TIOHUMAHUs 3HAYCHUS] XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOW uUHPOpMaAnMell O MepeIoBhIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOLIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABIICHUS O COLIMAJIBHBIX HOPMaxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO03HABATENbHBIX 33]1a4, BBIIOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/1aHUN YYEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JEesTeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE ITOBEJCHHE M IOCTYIKH CBOUX
TOBapuIlle C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBHI ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYYEHUE HOBBIX 3HAaHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(QOPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAaMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATY PO,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOyYeHHI0O M TMO3HAHWUIO, JI0003HATEIbHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00yUYEHUS B JalbHEHIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS MOCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBBIUEK (YMOTpeOJIEHUSI alKOrojsl, HAPKOTUKOB, KYpEHHs), HEO0OXOAMMOCTU
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEepeca K MPAKTHUECKOMY M3YUYEHHMIO MpPOQeccHil U TpyAa pas3IudyHOTO poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYAOBOW AESATENIBHOCTH, B TOM YHMCJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
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TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHHMs C Y4YETOM JMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
npo(heCCUOHATIBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
a/JalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU LIETIECO00PA3HOT0 OTHOLIEHHMSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHMs, MOHUMAaHUs LIEHHOCTH 310pOBOTO M 0€30I11aCHOrO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3J0POBBIO, OCO3HAHUS LEHHOCTH COOJIIONEHUS IpaBwil 0€30I1aCHOTrO
MOBE/ICHUS IPU pabOoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 37JOPOBBIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydaeMble NpPHU H3YUYEHUU XUMHUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIECHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPbl, 0CO3HAHUS INI00AJILHOTO XapaKTepa 3KOJOTHYECKUX MPoOIeM
Y IIyTE€W UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

HKOJIOTUYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

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

1) Ga3oBbIC JIOTHYCCKHE ACHCTBU:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYIIECTBJISTh CPABHEHHE, KIIACCU(DUKAIIMI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIiii;

CTPOUTH JIOTUYECKOE CYXKICHHE MOCIIe IPEIBAPUTEIHLHOTO aHAJ3a, BKIIOYAIOIIEe
YCTaHOBJICHHE MPUYNHHO-CIICCTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHSTh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBI
JUTS pelieHusl yueOHbBIX U TO3HABATENIBHBIX 33/1a4 ¢ MMOMOIIBIO TIEarora;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE XHMHYECKHUX TIPOIECCOB W HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MTOMOIIIBIO T€/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICICTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEXK Ty COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yIbTaTaM MPOBEACHHOTO HAOIIOICHUS, OTIbITA;

3) pabota ¢ uHpopMaIuei:

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

npeo0pa3oBbIBaTh HH(GOPMAIIUIO U3 OAHOTO BUIA B APYTroi (TabJIMIly B TEKCT U
np.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YUETOM
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NpeJIoKEHHON yueOHOM 3a1aui U 3aJJaHHBIX 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 NEAArora WIA CaMOCTOSTEIbHO COCTaBIIATh YCTHBIE U NHCHMECHHBIC
TEKCTBI C MCIOJB30BAHUEM WILIIOCTPATUBHBIX MAaTE€pPUAJOB JUIS BBICTYIUICHUS IIEpEX
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHHUKAMH; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; GOPMYyIUPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IIEPEL IPYIIIION.

OBnazieHne YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JEHUCTBUSIMMU:

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

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

COOTHOCHUTH CBOHM JCUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMHU, OCYILECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, OINPEIEIATh
CIOCOOBI IEUCTBUI B paMKax MPEIJIOAKEHHBIX YCIOBHI U TpeOOBaHUN, KOPPEKTUPOBATh
CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalNE;

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUH Yy4eOHOMU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNeNsaTh IMO3UTUBHbIE W3MEHEHUsS M HalpaBlICHUs, TpeOyroue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe nmpeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHUS, YMEHHS W CIOCOOBI JEUCTBUM, crnenuduyueckue 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 TO3HAaBAEMOCTH SBJICHUN TMPUPOIBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKh Kak o0O0JacTh
COBPEMCHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TMPAKTHYCCKOU
JESATEITHLHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOTO 00IIIECTBA; TOHUMAHKUE MECTa XUMHUHU
CpeIu IPYruX €CTeCTBCHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MTOHATUHHOTO aIllapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUH JIJIST
cocTaBieHHs (OPMYJT HEOPTraHUICCKUX BEIIECTB, YPABHCHUN XMMHUYECKUX PEaKIuil (C
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OTMOpPOM HAa aJTOPUTM YYEOHBIX JICUCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HomeHknatypbl (IUPAC u TpuBManpHON) MU yMEHHE HCIOJB30BaTh €€ IS pEIIeHUs
yueOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
TSl OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 0 aJITOPUTMY C OIIOPOI Ha ONpPE/ICICHHUS;

MIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MOMOILIBIO YUUTEIIA
OPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWU I YCTAHOBIICHHS B3aUMOCBSI3EM MEXIY
U3YYEHHBIM MAaTE€pUAIOM W MpPU TOJIYYECHHH HOBBIX 3HAaHMI, a TaKKe B IpoLEcce
BBITIOJIHCHHSI YYEOHBIX 3aJlaHWid W TpuU paboTe ¢ HWCTOYHHKAMU XUMHUYECKON
uH(pOpPMaIINU, KOTOPAast BKIIOYAET:

BOKHEHUIINE XUMHUYECKUE TOHSTUSA: XUMHUUYECKUU DSJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTAa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMHYECKasi pEAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKIUU Pa3JIOKEHUS, PpPEaKIHUH
3aMEIIeHUs], peaKIuu 00MeHa, TeTIoBON A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKkuuu, pacTBOP, MaccoBas N0 XUMUYECKOTO 3JIEMEHTA B COCIWHEHHH, MaccoBas
JIOJIsI ¥ IPOLICHTHAsI KOHLIEHTPALIMS BEUIECTBA B PACTBOPE, AIPO aTOMA, SJICKTPUUECKUI
CJIOM aToMa, aToOMHasi OpOuTas b, PaguyCc aToMma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAS W HEMOJSPHAs KOBAJEHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMUECKas CBS3b, KPUCTAJUIMYECKAsl pelieTka (aToMHasl,
MOHHAs, METaJUIMYecKasi, MOJIEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAs JUCCOLMAlMs, pEakUUud HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIUM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKUUH, KaTaau3aTrop, MPEeAeIbHO
nomyctuMmas konuentpauus (I11K), koppo3us MeTasioB, CIIaBhl;

OCHOBOTIOJIAraOIINE 3aKOHbI XUMHUH: 3aKOH COXpaHeHus Macchl, [leprnonnueckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOpHs, TEOPUS DIECKTPOIUTUYECKOU
IUCCOLMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHMS, B TOM UHCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETHUECKUX METOAAaX MCCIENOBAHUSl BEIIECTB U U3YUYECHUS
XAMHUYECKHUX PEaKIINM;

MPEACTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamguyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoauyeckoid cucreme (B MajbIX MEPUOAAX M TIIaBHBIX
MOATPYIIAX) U ANEKTPOHHOTIO CTPOCHMSI aTOMa; YMEHHE OOBSACHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sj]pa, oOllee YUCIO AJIEKTPOHOB),
pacnpeneneHueM 3JIEKTPOHOB MO SHEPreTUYECKHM YPOBHSIM aTOMOB NEPBBIX TpeX
MEPUOJIOB, Kalusl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

yMEHUE KIacCU(PUITUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKIMU C OMOpPOMl HA CXEMbI; OMNPEIEsATh BAJEHTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKUX 3JIEMEHTOB, BUJ XMMUUYECKON CBSI3U M THUIl KPUCTAJUIMYECKOU
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CTPYKTYpbI B COCIMHEHUSX, 3apsi/l MOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEID M0 AITOPUTMY YUEOHBIX JIEHCTBHIA;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJOPO/, rpaduT, aiMa3, KpEMHUH, a3oT,
dbocdop, cepa, xiop, HATPUH, KA, MAarHUH, KaJIbIIUHA, A TFOMUHUH, )KEJI€30) U CIIOKHBIX
BELIECTB, B TOM WYHCIE€ MX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, xene3a (II u III), okcunpr yraepona (I u IV), kxpemuus (IV), azota u docdopa
(III u V), ceper (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
YroJibHAas1, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TMOCJE MPEABAPUTEIHHOrO aHajiu3a MOoJ PYKOBOICTBOM
nefarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTA OT HX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XMUMHUYECKUX IMPEBPAIICHUI B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOILYIO IPUPOIHYIO CPENLY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOWMCTBAa M3YYCHHBIX KJIAcCOB /TPyl HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOpON Ha
o01ue GopMysibl; yMEHUE MTPOBOAUTE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaxXOJUTh KOJIMYECTBO BEIECTBA, 00bEM U MACCYy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TO3HAHUS (HAOII0/IeHNE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OTOpOM Ha aJITOPUTM YYEOHBIX NEUCTBUM;, yMeHHEe ChHOpPMYIUpOBaTh MPOOJIEMy H
MIPEIOKUTH ITyTH €€ PEIICHUSI C TOMOIIIBIO TIeJ[arora; 3HaH|ue OCHOB 0€30MacHOM padoThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKOW TTOCYI0N U J1a00OpaTOPHBIM 000PY10BAHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYHUTENS C OOCYXKICHUEM IIjIaHa
pabOThI UJIM COCTABJICHUEM TaOIUIIbI:

M3Yy4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIUA;

H3y4YeHHE CIIOCOO0B pa3/IesIiCHHUs] CMECe;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOWCTB,;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA;
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UCCIIEIOBAHUE U OINKHCAHUE CBONCTB HEOPraHMYECKHX BELIECTB Pa3JIMYHbBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KHUCIOT U LIEJIOYEH;

WU3YYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCIIeI0BaHne aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pelIeHrne  DKCIePUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPraHUYECKUX COCTUHECHUIN;

pelIeHre  AKCIEPUMEHTANIBHBIX  337ad4 1O TeMe  «DJNEeKTPOJUTHYECKAs
JUCCOIALINSY,;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCTUHEHUSDY;

pEILIEHHE SKCIEPUMEHTAIBHBIX 33Jady Mo TeMme «BaxkHelmue MeTamibl U UX
COEIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHHUE TIPEACTABIATh PE3yJbTaThl AKCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, rpa)uKOB U TAOIUI] U BBISIBIATH SMIUPUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOT0 OOpaIlleHHs ¢ BEUIECTBAMU, UCIOJIb3yEMbIMU
B MTOBCETHEBHOM JKM3HU, a TAK)KE MPaBUIIAMU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBBS
1 OKpYXKaIOIIeH MPHPOIHON Cpeibl, MOHMMaHHWE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
’KUBBIC OPTaHU3MBbI OMPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIIICHUS U
MPEAOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYEHUS >KUPOB, OEJIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
MpPaBUJILHO UCIOJIb30BaTh H3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM 4YHCIE,
MUHEPAJIbHBIC yJIOOPEHUs, METAUIbl M CIUIABbI, MPOIYKTHI MEPepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
XO034MCTBE, HA TNPOU3BOJCTBE; YMEHUE NPUBOAUTH TMPUMEPHI MPABUIHLHOIO
WCIIOJB30BaHUs U3YUYEHHBIX BEIIECTB U MaT€pUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMHU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU JAPYTUX yU4€OHBIX MPEAMETOB C MIOMOIIBIO TIEAArora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIONYJISIpHAs. JIMTEpATypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
OINOPOM HA AJIrOPUTM: YMEHUE OOBEKTHUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
[IPEBPALICHUAX U IPAKTUYCCKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeielieHHbIe 110 roj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYLIMX rofax MO3UIINH, Kak
MIPABUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEbIAYIINUX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas W MOJIEKyJIspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJacCUu(PUKaluusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], PeaKMU 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOUTAIb, PAIuyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJspHAs KOBAJCHTHasl CBA3b, MOHHAsI CBS3b, MOH,
KAaTHOH, aHWUOH, PacTBOP, MAaccoBasl JIOJI BElIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. M. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MMPEBPAILLICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpECCHUs, B TOM
YHUClie CTPYKTYPUPOBAHHBIE; IMPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEeHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAaJICHTHAsT M HWOHHas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHMSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepHaJIOM U MPHU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYeCKoW wuHbopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaThH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUCOHBIX 3aTaHHH
U PEIICHUHU PacueTHBIX 3aJlad C OMOPON Ha aNrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 0003Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «llepuogmveckas cucrema
xumuueckux snemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee 4YHuciIo
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ANIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYeCKHUe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (GEKTy, MO0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYK/ICHHUS C IEIarorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW PEAKIHUH C
OIIOPOU Ha aJITOPUTM;

MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITENBbHOCTH — AaHAIHU3 H
CUHTE3, CpaBHEHHE, O00O0IlEeHHEe, CHUCTeMaTH3alus, KiIacCU(pUKALUs, BBISBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HaOIIOJICHUE, H3MEpEHHUE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® T10J PYKOBOJICTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000OpyZOBaHMEM, a TaKXe€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUUYECKHUX OIBITOB IO MOJYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
MPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEJIOUEH M
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOATBEPKIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTraHUYECKUX BEHIECTB (KaueCTBEHHbIE
pEeaKuy Ha UOHBI) M0JI PYKOBOJCTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITHUN: XUMHUYECKUN DIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIIEHUS, XUMUYECKas peaxius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOJb*, MOJSIpHBIA 00BEM, PacTBOP;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMAIUS, PEaKIIM1 HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBIC
peakiuu™, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTpOmnusi, amMQpOTepHOCTh, XUMHYECKas CBS3b
(KOBaJIeHTHAsl, HWOHHAS, METAJUIMYECKas), KPUCTAUIMYECKas pemeTKa, *KOppo3ust
METAJJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (ITJ1K) Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHHA (cM. M. 1) H
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MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKUM M CUMBOJBI JUIsl (PUKCALIMKM PE3yJIbTAaTOB HAOJIIONCHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPABHEHUM XUMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
yclioBuid 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
Ta0IuIe PACTBOPUMOCTU KHUCIIOT, OCHOBAHUM M COJI€H B BOJIE /JIsl BHIIIOJIHEHUS 3a/1aHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAs, METaJUIMUecKas) B HEOPTraHUYECKUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMyre; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHUCHIBATH U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynmna (A-rpynmna)»y U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKOMN
TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peaKkuuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UMX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKUX TMPEBPAIlCHUN TOCiIe MpeABapUTEILHOIO
00CYXKJIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMysie COSIUHEHHUS, MaCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyZ0BaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C

24



WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OTBHITOB IO TIOJYYCHHIO U
CcOOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAaKa U YIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PACO3HABaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMU MBICTUTEIBHONU JIEATEIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

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

- 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 cogepKaHue OCHOBHbIe BUAbl AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

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

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

(54)

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

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

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

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

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

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

PackpbIBaTb poJib XMMUHU B IPUPOJE U XKU3HHU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh Ppu3nvecKre U XMMUYECKUe SIBJIEHUS C OIIOPOH Ha ONpe/esieHus.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX IPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOU MTOCY[0H U JIJaG0PaTOPHBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHUIO NPAKTUYECKUX PABOT MO/,
KOHTpPOJIEM I1eJjarora.

[1J1aHUPOBATh U NPOBOAUTH XUMHUYECKHUI 9KCIIEPUMEHT 110 U3YYEHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BellecTB [0/} PyKOBOACTBOM Ilefiarora ¢ o6Ccy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBINIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



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

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

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

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

3aKOH coXpaHeHHUs MacCChl BELECTB.

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

OemoHcTpauuu

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

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

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaTopHbI€ OTMbBITHI:

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

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

Mogiesv aTOMOB U MOJIEKY.T

MpakTnyeckas pabota Ne3 Mpu3HAKM NPOTEKAHUA XMMUYECKUX
peakumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKYJISPHOW MacChl BELIECTB;

— MacCoBOH JI0JIM XUMHUYECKOr0 3JIeMeHTa o popmy.ie
COeJUHEeHUSI.

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

PackpbIBaTb CMbIC/ U3yYAEMBIX TOHSATHH U 3aKOHOB U IPUMEHSITh 3TH NOHATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C 0MOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEeHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHUS C OTIOPOM Ha ONpeJie/IeHUs U CXEMBIL.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCJIOBUS UX IPOTEKAHUS.

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

KrnaccuduunpoBaTh XMMHUYeCKHe peaKLUK (10 YUCIY U COCTABY pearupyoimux u
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaBasTb GopMyJibl GHHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJeiATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

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

Crie0BaTh NpaBUI/IaM M0JIb30BAHUSA XUMUYECKOH OCYJOH U JIaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEl0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Paspe 2. BaxxHelllie npeAcTaBuTe/Id Heopranuyeckux Bemiects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

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

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

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

06 OKCHAX.

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

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

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

OemoHcTpauuu

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

Nab6opatopHble 1 npaKkTMyeckne pabotbl
JlaGopaTOPHBIH OIIBIT:

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

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluucneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATH)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero MoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/Ie U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/eHUs C IPe/BapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI /1 MONYyYeHUsA KUCI0poAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/ 10/, KOHTPOJIEM IleAiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHUs GOpPMY.JI BELEeCTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

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

CnesfoBaTh nMpaBu/iaM 6e30nacHOM paboThI B 1a60PaTOPHUU NPH UCIOJIb30BAaHUU
XUMHUYEeCKOH Mocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te[jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

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

YdacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce
HCCJIeI0BATEbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

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



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

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

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

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

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMNBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacCCbl XMMHUYECKUX 3JIEMEHTOB

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

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BbluncneHus

— 06'bEéMa, KOJIMYECTBaA Bell[eCTBa rasa Mo ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

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

Co6upaTb npubOp AJs MOJYyUYeHHUsI BOJOPOJA C UCII0Jb30BAaHUEM BU3YaJTbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMHUYECKUX PeaKIUii ¢ ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieioBaTh MpaBUJiaM 6€30MacHOM paboThl B 1aO0PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHY€eCKOH MOCy/ibl U 060pYy/JOBaHUS M0/ KOHTPOJIEM Ie/1arora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[I1aHMpPOBATh U OCYLIECTBAATH HA NPAKTHKE XUMHUECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.

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

YyacTBOBaTb B COBMECTHOH paboTe B rpynme

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

BBIYHCIATH MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCTBa, 00bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[TpoBOAUTE pacyéThl MO ypaBHEHUSAM XHMHUYECKUX PeaKI[Mi ¢ OOpoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH IPOAYKTOB
peakIHH.

BoicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

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

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

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

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

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

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arps3HeHUe NPUPOAHBIX BoJ. OXxpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

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

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

Na6opaTtopHble 1 NpaKTUYecKne paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHEe PACTBOPOB C OIpPe/ieIEHHONH MacCoOBOM
JloJiell pacTBOPEHHOTO BeleCTBa.

Bbluncnenma
— C MCII0JIb3OBAHUEM IOHATHUSA «MacCoBas [10Jid BellleCTBa B
pacTtBoOpe»
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ POJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHUs XUMUYECKUX peaKIUH C y4aCTUEM BOJbI C ONIOPOM Ha
CXeMy.

OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10CJjIe NpeBapUTEIbHOIO CTPYKTYPUPOBAHUA MaTepHaJa.

HﬂaHI/IpOBaTb H OCYyLIECTBJIATb HAa NIPAKTHKE XUMUYECKHEe 3KCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, Ie1aTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBuiaM 6e30MacHOM paboThl B JaGOPATOPUHU MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBOAl/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM ITOHATUA «MacCoBad 0Jid BeleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce
HCccIe[loBaTeIbCKOH J1eTeIbHOCTH HayYHO-NONYJISIPHYIO0 JINTEPATypy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTENbHOIO0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

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

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

Couu (cpefiHUe): HOMEHKJIATYPa, *C0CO6BI MONyYeHUsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

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

AemoHcTpauumn

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

Peakuus HedTpainsaLuu.

BbITecHeHHE OZJHOTO MeTaJljla APYTUM U3 PacTBOpaA COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

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

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

BbluncneHus
— [0 YpaBHEHHUSAM XMMUYECKUX pPeaKLui

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COEIUHEHUH Ha
OCHOBE OTIPE/IENICHUSI.

CocraBnenne GopMya OCHOBHBIX KIIAaCCOB HEOPTaHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 10 MEXyHapOIHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIIECTB [0 COCTAaBY U C80LCHEamM ¢ OIIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJINIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBs3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHUIN MOJ] pyKOBOACTBOM Ieqarora.
[IporHo3upoBaHKe CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMbl «I'eHeTuuecKkasi B3aUMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUIN» 0] PYKOBOACTBOM IIeJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluii, WIUTIOCTPUPYIOLINX XUMUUECKUE
CBOICTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl s BEMECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAaKXKe MTOATBEPIKJAIOIINX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJNEKYIAPHBIX YPAaBHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyromuX BEIeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakiuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM POIYKTOB PEaKIUH 110
AITOPUTMY.

IInanupoBaHue 1 OCYLIECCTBICHUE HA IPAKTUKE XUMUYECKOT0 IKCIIEPUMEHTA U
HaOJIIO€HNUS O] PYKOBOJICTBOM YUHUTEIIS.

DopmynpoBaHUE BHIBOIOB O Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIO0JIb30BaHHEM
OTIOPHEIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEAroTa U BBIOJIHEHNE MPABHII Oe30IIacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBAHUS.
Hcnonb3oBaHue NPy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIEI0BATENBCKOM IESITENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHalIbl, pecypchl MIHTepHeTa, OCyIlecTBICHHE BIOOpa
MOJ PyKOBOJCTBOM I€/1arora.

BricTpauBanue pa3BEpHYTHIX TUCBbMEHHBIX M YCTHBIX OTBETOB C OMIOPOM Ha
nH(OPMAIHIO U3 yIeOHUKA U CIIPAaBOYHBIX MAaTEPHANIOB, TPAaMOTHOE HCIOIb30BaHNE
W3YYIEHHOTO ITOHATHIHOTO aImapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IITaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

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

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

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

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

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

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

. U. MeHpeneeBa.

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

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

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB

. U. MeHpeneesa.

0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTb CMbIC/I IEPUOANYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHHMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT MI0JIOXKEHHS B IEPUOANYECKOM CUCTEME U CTPOEHHUsI aTOMA C
HCII0JIb30BAaHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBaTh CBSI3b MEX/IY N10JI0KEHHUEM 3JIEMEHTA B IEPUOIUIECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/1EMEHTOB U UX COEJUHEHUH 11O
rpynnam u nepuoam [lepuoiuueckol CUCTEMBI C IOMOILbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX IEPUO/IOB, Kaus,
KaJIbIIsI 10 UX MoJIoKeHUIo B [lepuouyeckoii cucreme /l. U. MeHeneeBa.

CnenoBaThb NpaBuJaM 6e30MacHOiM paboThl B JaGOPAaTOPUU NPU UCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYpHUPOBaAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHILE.

Hcnonb3o0BaTh NpH BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI ydeOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKUX 31eMeHTOB /I. U. MeHziesieeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBaHHH U coJiel B BOJie, 3JIEKTPOXUMHYECKUN PAJ HaNpsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iejarora



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

9 KIIACC

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

CTeneHb OKUC/IEHHUS.

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

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

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

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pYKOBOACTBOM IleZlarora.

OnpefiesTh BUJ XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieATh CTeNeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezenisiTh 3/1eMEHT (BELIECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb IPOLECCOB OKUCJIEHUsI U BOCCTAHOBJIEHHUS.

CoCTaBJISITh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITb YypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUHU.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA MOC/Ie

CTPYKTYpHUPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepuaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCKHX 31eMeHTOB /l. U. MeHze1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH Psij| HANPsDKeHUH
MeTaJlJoB).

MpumepHble TeMbl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOZIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOE cofiepiKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

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

(54)

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

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

JleMoHCTpanum

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

J. U. MeHngeneeBa

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

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

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

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

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

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEbCKOM 1esTeIbHOCTH HAyYHO-MIONYJ/IIPHYIO JIUTepaTypy
XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IleJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

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

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

JleMoHCcTpanum

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

2. BospelicTBue KaTasM3aToOpa HAa CKOPOCTb XMMHUY€eCKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMUYECKON peaKLhU.

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

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

KnaccuouunpoBaTh XMMHUYeCKUE peaKLUH 10 pa3JIMYHbIM IPU3HAKAM.

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

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHbBIX YCI0BUSX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/IATh 3/IEKTPOHHBIN 6ajlaHC peaKLhU.

[IpoU3BOUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

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

HWcrnosib30BaTh MPU BBIMOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

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

(84)

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

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

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

KavecTBeHHbIE peaKIIUK Ha KATHOHBI

Y aHHUOHBI : XJIOPU/[I-, 6pOMU/], HO3U/-, CyJIbdaT-, KApOOHAT-,
cunukKaT-$pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTUOHBI aMMOHHUS,
MarHus, KaJblUs, aJIOMUHUS, XKese3a 2+, 3+ , [UHKa,
NPUCYTCTBYIOLIYE B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

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

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

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

JlaGopaTopHble U NPpaKTHYECKHE

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

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

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

HeUTpaJu3aluy Mexay TMAPOKCU/0M KaJUsl U COISTHOM KUCJIOTOM.

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

Ne 1. Pemienue akcrepuMeHTabHbBIX 337124 110 TEME.
Beruncienus

— [0 YpaBHEHHUSAM XMMHUYECKUX peaKkui

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

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTejarora.

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

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

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

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopManHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTebHOTO0 CTPYKTYPUPOBAHUS MaTepUaa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH J1eATeIbHOCTH HayYHO-NONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJlepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C N1e/Jarorom.

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

(44)

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

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

JleMoHCTpanumu
BupeomaTtepuasbl: rajoreHsl ¥ UX COeJUHEHHUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OIBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

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

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

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

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

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

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

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

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

BellleCTB — KHUCJI0POJa U Cephl.

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

OG6BSCHATH 001IKie 3aKOHOMEPHOCTU B MU3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "Mi3MeHeHUe paJuycoB B
noArpymnmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOrO BElleCTBa CEPhI U €€ COeJUHEHU I
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOMCTBa (KI/ICJIOTHbIe 144 BOCCTaHOBHTeJ’IbeIe]. MoJIiy4€HHd, IpUMEeHeHe U 3Ha4eHHe B IpUpoJie U )KU3HHU YeJIOBEKa C

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

KHCJI0Ta, U3NYecKre U XMMUYecKue CBOMcTBa (061ue KakK OnpefiensiTh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeACTaBUTEJIS KJIacca KUCJAOT U *cneuudpuyeckue*), npumereHue. | OOBACHATD CYLIHOCTb 9KOJOTHYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKOU
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPHUPOBAaHUS MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallie B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLIECTBIIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOH KUCIOThL. AlnapaThl U IPOTEKAIoLUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.
HUX NpoLecchl (Ha IpuMepe NPOU3BOACTBA CEPHON KUCIOTHI).* CiieoBaTh paBUJaM 6€30MacHOMN paboThl B 1a60PaTOPUHU TPU

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

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

ero npeAoTBpaleHNus.* cnpaBoyHble MaTepuaJbl ([leproanyeckyro cHCTeMY XUMUYECKUX

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

Hcnonp30BaTh NpU BLINOJHEHUH YYeOHbIX 33laHUH U B IIporiecce

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

KHCJIOTBI. o

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

O6HapyxeHue cyIbdaT-nOHOB.

B3aumogelicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

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

(74)

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

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

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

XuMHUYecKoe 3arpsi3HeHHe OKpYy’KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, T0YBLI U
BOJI0EMOB).

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

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

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX y100peHu.*
3arpsi3HeHHe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Konnekuuu: pocdop u ux coeuHeHUsl.
B3auMogeiicTBHE KOHLEHTPUPOBAHHOMN a30THON KUCJIOTHI C MeJIbIO0.

JlaGopaTopHble U NPpaKTHYeCKHE paGoThI

JlaGopaTopHbI€ OMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

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

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XMUMHUY€ECKUX peaKLi

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

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

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIO/Ib30BAHUEM
Tab/MLbl "XapaKTepHble peaKM1 Ha KATUOHBI U aHUOHBI'".

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

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HabGJII0/leHHs], ieJIaTh BIBOAI 110 pe3yJ/IbTaTaM 3KCIIepHU-MeHTa.

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

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

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

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

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

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

Yriiepoj ¥ KpeMHHMH U UX

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

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOKUCTB 3J1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

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

(84) Oxcuabl yrieposa, ux GusnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHUs], IPUMeHEeHHe U 3HaueHHe B IPUpo/ie
JleiCTBUe Ha XKMBble OPraHU3MBI, IOJlyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJloBeKa.
*JKoJIoruYecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(IV); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; NapHUKOBBIN HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C HAX0X/IeHHEM
YroJibHas KMCJI0Ta U e€ coJid, ux QU3ndecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Karoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakius Ha WnrocTpupoBaTh B3aUMOCBS3b HEOPraHMYeCKUX COeIMHEHUH yriepoja U
Kapb6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHbIe TOHATHS 06 OPraHUYeCKHUX BelllecTBaX Kak o [ly1aHMpOBaTh M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
CoeIMHEHUSIX YTJIepoia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJII0AeHHUS, [ieIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIlepUMeHTa
[ToHsATHE O GUOJIOTMYECKH BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NIpaBuaM 6e30MacHOM paboThI B JTaGOpaTOPUU NPHU
HeOpraHUYecKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUUYECKOH NOCYy/1bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢pusryeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
B3aMMOJeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTEMY XUMHUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIUIy PACTBOPUMOCTH KUCJIOT,
*CoeAMHEHMS KpeMHHUs B npupoje. O61uive npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 kpeMHUeBO# kucaoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTALMH C earoroM.
UCII0/Ib30BaHMUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpoUTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJIAPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >xesie306eToH. [Ipo6ieMbl 6e30IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCT0JIb30BAaHUSA CTPOUTENbHBIX MaTepPHaJIOB B NOBCeHEBHON nocJie KOHCY/IbTallMH C IeJaroromM.
KU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/JIM4eCcKUX peléTOK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Apncop6uus pacTBOPEHHBIX BELleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHJIMKaTHAs IPOMBIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCcKUX BeleCTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [Tosiy4yeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HUOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemeTanbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH AoJIeH.

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

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

JleMoHCTpanumu

OsHakoMJieHHe ¢ 06pasLaMi MeTaJIJIOB U CIIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

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

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMH CMJIaBOB METAJLJIOB.

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

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

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

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

XapaKTepu30BaTb CTPOEHHE METAJIOB, 00LIMe GU3NUECKHE U XUMUYECKUE
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHsI METAJJIOB IOC/Ie
CTPYKTYypUPOBaHUS MaTepuaa.

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

[Ipou3BOJUTb BBIYUCIEHHS 10 XAMUYECKUM YPABHEHUSIM.

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

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIel0BATEIbCKOM J1eTeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM
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Tema 8. BaxxHelIue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

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

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

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

Amomununil. [TonoxeHnue B [leproanyeckoil cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JIA U TUAPOKCH/IA.

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

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

u xene3a(lll).

JleMOHCTpanumu

BsauMozelicTBHe HaTpHUs C BOJOM.

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

JlaGopaTopHbI€e U IPaKTU4YeCKHe paGoThl
JlaGopaTopHbIE OMbBITHI:

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

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTasibi».

BbruucieHus
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

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

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

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

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

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JIAGOPATOPUU ITPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOJUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

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

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6GHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATEbCKOH J1eTeIbHOCTH HayYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1oCJIe Ipe/iBapUTENbHOM KOHCY/IbTALUHU C I1e/JaroroM

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

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

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

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMYHbIX Chepax AessTeJbHOCTH JIOZeH,
OCHOBHbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOT'O
YyeJsioBeKa.
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(34) [IpuposHbIe HCTOYHUKHU YT/I€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6bACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHHUSA BElleCTB U XUMUYECKUX

HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U peakIui B GBITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X03511CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalLlel cpebl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0KasbIBaTh IEPBYIO IOMOLLb IPU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
PoJib XUMUM B peLlIeHUH KOJIOTHYECKUX TPo6aeM.* [IpruHUMATE y4acTHe B 06CYKAEHUU MPO6IEM XUMUYECKOUN U 9KOJIOTUIECKOU

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHble IyTH eé pellleHHs € OIOpoi Ha HUHPOPMALMIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHBIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTeprataMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHbIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBbIE MPOrPaMMbl, KOJIJIEKIUU [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3YEMBIMU /151 OOYYEeHHs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

- BAPUAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAHUM B PA3JIMUHBIX YCIOBUSX (IEPEHOC 3HAHUM 10 aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaroImuXCcsl MPU U3YyYCHUN HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBAa  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne IaHupoBaHus 10 pa3jieslaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 knacce. I3 9 knacca B 8- mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',
"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamis»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs 1 OKpysKaroias cpeaa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMeEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTINYHiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIeNieHue oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKIATypa, OOIIMe CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opmMyn Mo
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTHKyM» B KOHILIE IEPBOTO U BTOPOIO FOJI0OB OOYUECHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboTh!

Paznen «IlepBoHavyasibHble XUMUYECKHE MTOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpaIeHust ¢ HIM
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBAPEHHON COJII»

Paznen «lleproanyeckuii 3aKOH U eproUecKas cucrema Xxumuueckux nementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpuroToBICeHHE PACTBOPOB C ONPEACICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAaHMYECKUX COSANHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Haszanus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca [Ipakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponbsHas pabora Ne9 «toropas paboTa 3a Kypc HCOPraHUIECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammeil,

M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AEATENIbHOCTU
obyuatowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckre CcBOHCTBA
BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasjesieHUss cMecei.
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoHCTpauumn
1. JlabopaTopHOe 060pyI0BaHUE.

2. PaznuyHble BUAbl XUMUYECKON OCy bl 3. 06pa3iibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIE ONbITHI:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/I U3yYaEMBIX MIOHSATHH C IOMOILIbIO NTeJjarora.

PackpbIBaTb poJib XUMUHU B IPUPO/E U XKU3HHU YEJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pu3nvecKre U XMUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpeJiesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM OJb30BAHUS XUMHUYECKOU MOCY[0 U J1JaGopaTOPHBIM 060PY/I0BaHUEM, A
TaKXKe NpaBUJaM o6pallleHUs C XUMUYeCKHUMHU Bellle-CTBAMH B COOTBETCTBUH C
HWHCTPYKLMAMH 110 BBIIOJHEHHUIO IPaKTUYECKUX PpaboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBaTh U MIPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BelleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHueM IJ1aHa PaboThl.

Hcnonb30BaTh NpH BINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IPOLiecce UCC/Iel0BaTeIbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3y4eHHbIH NOHATUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKHX OTHOCUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCHTeJBHAass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUYeCKOI'0 3JIEMEHTa B COeAMHEHUH.
dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas

peaklus ¥ eé NPU3HAKH. YpaBHEHHUS XUMHUYECKUX peaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peaknui (coeAnHEHUE, pa3yioKeHHe, 3aMellleHHe, 0OMeH ).
*M. B. IOMOHOCOB — y4E€HBIA-3HIMKIONEAUCT.*

AemoHcTpauumn

dusuyeckue siBJaeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHWe U KOH/IeHCaLlUsl BOJbI U T. J1.).

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passioxkeHnue ruapokcuaa meau (1), B3aumoaericTeue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibI I03HAHHUS (B TOM 4YHCJe HAab/II0eHuE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLy MBICJIUTENbHOH J1eTeJIbHOCTH
(cpaBHeHUE, KJIaccUbUKALNA) AJIsT U3YYEHUs BELeCTB M XMMHUYECKHUX PeaKIUii c onopoi Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MIOHATHHI U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONMUCAHUU
CBOWCTB BeIeCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIE CI10Ba.

PazsimuaTh Gu3NYeCKHe U XUMUYECKHE SIBJI€HUS], 06BSCHATD UX CYLIHOCTb C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHUs U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEaKIUH, YCI0BUS UX NPOTEKaHUs.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKH 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOTO YY€HUS C UCN0JIb30BAaHNEM BU3yaIbHON OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCs BEIIECTB) C ONIOPOM Ha CXEMBI.

CocTaBasATb GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD 10
dopMysiaM BeleCTB C ONOPOU Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaTh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH Ha a/ITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM M0JIb30BAHUS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Ke MpaBUJIaM 0OpallleHHs C BellleCTBAMU B COOTBETCTBUU C MHCTPYKIUAMH I10 BBITIOJTHEHHIO
JIabOpaTOPHBIX XMMUYECKHX OIBITOB I10/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPy XMMUYEeCKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

Na6opaTopHble 1 NpakTUYecKue PaboTbl

JlaGopaTopHbIe OIBITHI:

I[IpyuMepb! ¢pU3NYeCKUX BJEHUI (TJIaB/IeHHe BOCKA,
TasiHUe JIbJ1A).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpoKa/MBaHKe MeJHOM
IPOBOJIOKH, B3aUMO/JeiCTBHE MeJIa C KUCJIOTOH).
MoJei1 aTOMOB U MOJIEKYI.

IMpakrnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

Bbluncnenusa

— OTHOCHUTEJIbHOU MOJIEKY/IIPHOU MacChl BEIIECTB;

— MaccOBOH JI0JIM XUMHUYECKOI0 3/IeMeHTa 1o popmyJie
coeIMHEeHUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBO/CTBOM I1eJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLUEHHsI B XuMuu (34)

KosmyectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosnsipHbIi 06'bEM ra3oB. PacueThl 10 XUMUYECKOM
dopmy.ie. PacyeTbl MaccoBOM 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYECTBA BELIECTBA, MOJIIPHOW MacChl
PacyéTbl 10 XMMHYECKUM yPaBHEHUAM.

JleMoHCcTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH 1 TPUMEHSATh 3TH NOHSATHUSA, a TaKXKe U3yUeHHble
3aKOHBI U TEOPHUHU JAJIS1 pellieHHs PACYETHBIX 3a/iay C IOMOLIbIO NeJjarora.

BBIYUC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellecTBa, 06'bEM rasa, Maccy BellecTBa C
01opoii Ha o6pasel, HA GOPMYJIbI;

[IpoBOAUTE PACUETHI 10 YPAaBHEHHSIM XUMHUYECKUX PeaKL MU ¢ 0NOpoH Ha o6pasel, alropUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEéMaA, MacChl BEIECTBA 10 U3BECTHOMY KOJIUYECTBY,
06BEMY, Macce peareHTOB MM IPOAYKTOB PEeaKL[UH.

BbicTpauBaTh pa3BEPHYThIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALMIO U3
y4e6GHMKa 1 CIPaBOYHBIX MaTEPHaJIOB, PAMOTHO UCHOJIb30BATh U3Y4eHHbIH TOHATHHHBIN
amnmnapaTt Kypca XMMHH C TIOMOLIbIO TIeJjarora.

Pasgen 3. llepuoauyeckuii 3akoH 4 [lepuogudeckas cucTeMa XMMHUYEeCKUX 31eMeHTOB /I. U. MeHAe1eeBa.
CTpoeHue aTOMOB. XMMHY€ECKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
Nepuoanyeckunii 3aKoH u
Nepuoanueckana cuctema
XUMUYECKUX 3/1IeMEHTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MONBITKM  KJIacCUQUKALMH  XUMHYECKHUX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBIe U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHsbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPaA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMUYECKHUX 3JIEMEHTOB JI. 1. Mengeneena.
KopoTkoneproznas u *ajauHHOmepuofHasa™  ¢opMel

PackpbIBaTh CMBIC/ IEPUOAMYECKOTO 3aKOHA MO/ PYKOBOJCTBOM IeJarora.

[loHUMaTh CyLIeCTBOBAHKE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUY€ECKHX 31EMEHTOB
(M3MeHeHME PaZIMYCOB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX COEJUHEHU OT
M0JIOXKEHUST B IEPUOAMYECKO CHCTEME U CTPOEHHsI aTOMA C HCIO0/Ib30BaHUEM CXeM U TabJINLL,

YcTaHaBIMBATh CBSA3b MEX/Y MOJIOXKEHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHHEM
ero aToMa (cocTaB U 3apsj sApa, o6lee YHUCJIO0 3JIEKTPOHOB M pacnpesiesieHUe UX 1o
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs CBOMCTB 3JIEMEHTOB U UX COeJMHEHUH M0 TpyHnaM 1
nepuojam [leprouecKoi cuCcTeMBI C TIOMOLIbIO Tejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

I W

3JIEMEHTa Ino ero

CHCTEMbI MeHpeneeBa. XapakTepucTHKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHzesneeBa.

pazuyca
MeTa/lJIn4yeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMETA/VITMYECKUX CBOHCTB IO TpymnnaM M MepUoJaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB [IJIsl PAa3BUTHS HAayKH U
npakTuku. /. U. MeHjesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanveCcKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB
J. U. MeHnesneeBa.
0O3HakKoMJIeHHe C 06pa3LaMy METAIOB U HEMETAJIJIOB.
Na6opaTopHble U NpaKkTUYecKkue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IePBbIX TPEX NePUO0B, KaIHs, Ka/lbLUsA 10 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30MacHOi paboTel B 1aGOpaTOPUH NPH UCNOIb30BAHUHY XUMHYECKOH
nocyApl ¥ 060pyj0BaHUA M0/, KOHTPOJIEM Ile/jarora.

BbicTparBaTh pa3BépHYThble NMCbMEeHHbIe U YCTHbIe OTBEThI C 0ITI0POH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIN MOHATUHHbINA
anmapar Kypca XMMHH 110CJ/le CTPYKTYPUPOBaHHUs MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBINOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI y4eOHUKA IOC/Ie
CTPYKTYPHUPOBaHUS MaTepuaa, ClipaBoyHble MaTepHasbl ([lepuoguyeckyro cuctreMy
XUMHUYeCKuX 371eMeHTOoB /I. . MeHpe/ieeBa, Tabinily pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXMMUYECKUM PsIZl HANPSIXKEHUN METAJJIOB).

Hcnosib30BaTh NpH BBIITOJIHEHUH YUYe6OHBIX 3a/JaHUH U B ITpoIiecce KUcCae0BaTeIbCKON
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa MoJ PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XumMnueckasi CBSI3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBA3b.  *DJIEKTPOOTPUIATEIFHOCTh aTOMOB — XMMHYCCKHX
aeMeHTOB.* MoHHas cBA3b. *TWIBI  KPHUCTAUIMYECKUX
pereTok.*

CreneHb OKHCJIEHUSI. OKUCJIUTENTBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. Hpoueccm OKHCJIEHHUA H
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINU pa3IoKeHHNs, COSIMHEHUS

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHI 0] PYKOBOJICTBOM IMEAarora.

Onpenensats BUJ XUMAYECKOW CBSI3U B COCMHEHUH C UCTIOIh30BAHUEM CXEM.

Omnpezensth CTENeHb OKUCICHUS] XUMHIECKOTO IeMEHTA M0 POPMyIIe ero COeIHHEHNUS C
HCTIOIb30BAHIEM AITOPUTMA.

OmnpenensiTs 3IeMEHT (BEIIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBSCHATH CYIIHOCTH MPOIIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CoCTaBNIATh 3IEKTPOHHBIN OanaHC ¢ y4€TOM YHCIa OTJAHHBIX U IPUHATHIX JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOI PEaKIMy M0 aJropuTMy pasdopa
OKHUCIUTEJIbHO-BOCCTAHOBUTEIBHOMN PEAKIIHH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe6HbIX 33}13.HI/II‘/’I TEKCThI y‘{BGHMKa I10CJIC CprKTypI/lpOBaHI/lﬂ

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MemnneneeBa, TabIHIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHMI! U cOJIel B BOZE, IMEKTPOXUMHUIECKHH PsII|
HAIpsHKEHUH METaIIOB)
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PasgeJ 2. BaxHeiilne npeAcTaBUTe/ M HEOPraHMYEeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y9)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue

KHCJOpoJa B MNpUpoje, OGU3MYECKHE M XUMHUYECKHE
cBo¥icTBa. Peakuyy ropeHus MPOCTHIX U CI0XKHBIX BEIECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3H/I0TEpMUYECKHE peakuuy, *TepMOXUMHYECKHE
ypaBHeHus.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KHCJIopoJa B

NpUMeHeHue

JabopaTopud U
KHCJ0pOJa. KpPYyroBOpoT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIEHHUE TapHUKOBOI0 3 PeKTa, paspylieHrHe 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
(Ha mpHMepe B3aUMOJEMCTBUA C

MPOMBIIIJIEHHOCTH.

HeMeTaJlJlaMHu )54
MpUMEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTre o kucaoTax Kucaoter u cosu.

OKCHJaMU MeTaJlJIoB),

AemoHcTpauumn

BzauMogeiictBue pocdopa, ceprl U xese3a ¢ KUCI0POL0M
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpefiesieHUe COJlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

NabopatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Berunciaenus

— MOJIeKyJIHpHOﬁ MacCChbl KUCJIOPpOAA XU O30HA Ha
OCHOBAaHHM aTOMHOM MacCbl XUMHYECKOTO 3JIEMEHTA

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHUI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpalleH!H C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapakTepHu30BaTh (OMUCBHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOUCTBA KUCI0PO/a, CIIOCOOBI €ro MOTYYEHHUS,
NpUMeHeHHe U 3HaueHHe B IPUPOo/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakKlMy ropeHusl U MeJlJIeHHOI'0 OKMCJIEeHU C IpeiBapUTeIbHBIM 06Cy¥/AeHUeM
napaMeTpOB CpaBHEHHS.

Co6upaTh NpuUGOPHI AJIs MOJyYeHHs KUCJA0Poia (BbITECHEHHEM BOJIbl M BO3/1yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJIOPOJ, OJ KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIUKY [JIJI1 COCTaBJIeHHsI GOPMY.JI BELeCTB, MOJIEKYISPHbIX
yPaBHEHHMH XUMHUYeCKHUX peaKL Ui C yuacTHeM KHCJI0POJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUU NMPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHUs 110/, KOHTPOJIEM NIelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYUMH BeLleCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOJUTD
HabJI1I0/leHus, e/1aTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Ile/iarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleTeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa noJ pyKOBOACTBOM llefarora.

BbicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALUIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh M3y4YeHHbIN NOHATUWHBIN aNnapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHe 06 OCHOBaAaHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHSTHUHN U NPpUMEHATDb 3TH NIOHATHUA IPHU ONTMCAHUU CBOWCTB
BeleCTB U UX HpeBpameHm‘/’l C IOMOIIbIO neaarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJ1eKTpOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMaTEePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U LieJI04el € IOMOIIBI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C OTOPOH Ha IIJIaH U CXEMY.

CoCTaBJIITh YpaBHEHUSI XUMHUECKUX PEAKIMH C yYaCTHEM BOJBI C OIOPOM Ha CXEMY.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NPUPOJHBIX BOJ,
Crnoco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ| OT 3arpsA3HeHuUs 1oce
npe/iBapUTENbHOTIO CTPYKTYPUPOBaHUA MaTepHaa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ1I0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Ie/iarora, ¢ UCI0JIb30BaHUEM KJIUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUU NMPH UCNOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUA M0/, KOHTPOJIEM IleJiarora.

[IpoBOAUTH BBIYUCJIEHUS C TPUMEHEHUEM MOHSITHSI «MACCOBasi [10Jisl BEIeCTBA B PaCTBOpPE» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOHBIX 3alaHUH U B IPOLecce UCCIe0BaTeNlbCKON
JleATeJIbHOCTH Hay4HO-MONYJ/IIPHYIO0 INTEPATyPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOCTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3y4YEHHbIH NOHATHHHBIH
amnmapar Kypca XMMHH 110CJle IpeiBapUTebHOT0 CTPYKTYPHUPOBAaHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

QHGKTpOHHTI/I‘IeCKaH JUucconmuranus.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHu3M JAUucconrau

DONEeKTpONUTBl U

BEILIECTB C PA3JIMYHBIMH BUAAMH XUMHYECKOH cBsi3u. [loHsTHE

ocrernenu aucconuanuy.* CUIIbHBIC U CIa0ble 3JIeKTPOJIHUTHL.
Peakuun moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUsS PeaKIvi

HoHHOro oOMeHa 710 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs  peakuuidl. XHUMHUYECKHe CBOicTBa  KHUCIIOT,

OCHOBaHWUII W coliel B CBeTe MpeAcTaBiICHUHd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kapOoHat-, CHInKat-, Gocdar- aHUHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJdblMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

PackpbIBaTb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOM Ha CXEMBI.

OO6'BSACHATb MPUYUHBI 3JIEKTPONPOBO/TI-

HOCTH BOJIHBIX PaCTBOPOB C IOMOIIbIO NeJjarora.
CocTaB/sATh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJI0uel U CoJiel, NOJIHbIE U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMUUECKUX PeaKIIMH HOHHOTO 06MeHa.

[ln1aHUpOBaTh U OCYLIECTB/IAThL HA NPAKTHKE XUMUUECKUEe 3KCIIEPUMEHTHI, IPOBOAUTD
HaOJII/IeHUs, [IeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMEHTA I0c/ie TPeJBapUTeTbHON
paboThI.

CiefoBaTh NpaBUaM 6€30MacHOMN paboThl B 1a60paTOPUKM IPHU UCNO0JIb30BAHUM XUMUYECKOMN
MOCy/ibl U 060pYAOBaHUS IO/ KOHTPOJIEM NeJarora.

[Ipor3BOAUTD BbIUUCAEHHUS 110 XUMUYECKHUM YpaBHEHUSIM.

BricTpauBaTb pa3BEépHYTble IUCbMEHHbBIE U YCTHBIE OTBETHI C 0NOPOU Ha HHGOPMALUIO U3
y4eOGHHKA U CIPAaBOYHbIX MaTEpPHaJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIM MOHATUIHHBINA
anmnapar Kypca XMMHUH [0CJie Npe/iBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepuasa.

HWcnosb30BaTh NPU BbINOJHEHUH YYe6OHbBIX 3aJJaHUI U B ITpOLecce UCCIeI0BaTeNbCKON
JlesITeJIbHOCTH HAY4YHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUY€ECKOT0 COZlepKaHUs, CIPAaBOYHbIEe
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HaTpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TUAPOKCU/IOM KaJIUsl ¥ COJITHOM KUCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C NIefjaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanusa HeopraHU4eckux coeJMHEHUH.

Okcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHbIE, aMdoTepHbIe, Hecoeobpasyolye Ha
npuMepe okcuza yriaepoga |l u okenga asora I1*),
HOoMeHKJIaTypa *[loslyyeHre* M XuMUYeCKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUS), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHAMU
HeMeTaJ/IOB, KUCIOTAMH, COJIIMU), *CIIOCOGBI OJTyYyeHHs.*
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKIATYpa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSMH,
COJIIMM Ha IPUMeDpe COJITHON U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* Ps; akTHBHOCTH METAJJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHCTBHE CoJIel C MeTaJlJIaMU, KUCJIOTaMHU,
11eJ109aMH U COJISIMU.

['eHeTHYecKasi CBSI3b MEXK/Y KJIaCCAMU HEOPraHUY€eCKUX
coeauHeHuH. ['eHeTHYeckue psabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€ECKHe CBOMCTBA B3aUMO/IeCTBHUE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB PA3JIMYHBIX KJIACCOB.
B3auMogpelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).
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OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COSANHEHHH 110 MAbI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEMHEHUII Ha OCHOBE
OTIpe/IENEHNs].

Cocrasiienne HopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHI U Ha3bIBaHUE UX I10
MEXIyHapOIHO! U TPUBUAIBEHOI HOMEHKIJIATYpe C NCIIOIb30BAHUEM OINPEIEICHNS U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTaBY U CE0LCHEAM C ONIOPOH Ha OTpeeIeHH,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocraBienne TabIUIBI TEHETHIECKUX PSIJIOB M CXeMBI «[ eHeTndecKast B3anMOCBS3b OCHOBHBIX
KJIACCOB HEOPTAaHWIECKHUX COSIMHEHMIN 0] PYKOBOACTBOM IeIarora.

[Tporuo3upoBaHue CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB H3YUSHHBIX KJIACCOB,
IPYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHU) MOl pyKOBOJICTBOM IeJlarora.

CocraBieHre MOJIEKYJISIPHBIX YPAaBHEHUH peakLuil, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOWCTBA
U3YYEHHBIX KITACCOB U CNOCOObI NOJIyYeHUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYII, a TAKXKe
MOATBEP>KAAIONIIX TE€HETHUECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEIHHOMN OIOPHI.

CocTaBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapUTENbHBIM 00CYKICHUEM
BBIOOpa pearupyIoNix BEIIeCTB.

Beruncnenue 1o ypaBHeHUSIM XUMHYECKHX Peaklnii KoaudecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB WK MPOIYKTOB PEAKLUH 10 aITOPUTMY.

[InanupoBaHue U OCYIIECTBIEHHE Ha MPAKTHKE XUMUUECKOT'0 3KCIIEpUMEHTA U HAaOII0IeHHS IO
PYKOBOJICTBOM YUHTEIISL.

DopmynrpoBaHUE BBIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIF30BAaHNEM OIIOPHBIX CIIOB.
DopmynrpoBaHUE C MOMOIIBIO MEarora U BEITOJIHEHNE IIPaBHI Oe30macHoi paboTH B 1abopaTopun
TP UCTIONB30BAHUN XMMUUECKOH TIOCYIBI 1 000pYHOBAHHSI.

Vcnonp3oBaHue MpH BHIMOJTHEHUH Y4eOHBIX 3a/IaHUI U B IPOLIECCE HCCIISI0BATENILCKOM IS TENbHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPCHI
HHTepHeTa, ocylecTBIeHne BbIOOpa 1101 pyKOBOACTBOM HACTaBHUKA.




Peakuus HelTpasnsanuu.
BbITecHeHUE 0ZJHOTO MeTaJljIa APYTUM U3 PACTBOPA COJIH.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIE ONBITHI:

B3auMopelcTBHe KMCJIOT C MeTa/lJIaMH.

[TosrydeHre HepacTBOPUMBIX OCHOBAHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMEHTAJbHBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCChbl HEOpPraHUYeCKUX COeJUHEeHUM».

Bbluncnenusa
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

BI;ICTpaI/IBaHI/Ie pa3BépHyTbIX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(bOpMaIII/IIO us3
y‘Ie6HI/IKa U CIIPaBOYHBIX MAaTE€PUAIOB, 'PAMOTHOE NCIIOJIb30BAHUE U3YUCHHOTO TOHATUIHOTO
arrapara Kypca XuMHUHU € UCIIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso un xumuyeckme

peakuum, 44

Tema 10. Xumuueckme peakumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuuii (4u)

*Tlousitrie o CKOpPOCTH XUMHUYECKOMN peaKkuuu. q)aKTOpLI,
BJIMAIOIIUE HA CKOPOCTH XUMUYCCKOM pe€aKkuuu. [Tonstne o
TOMOT'€HHBIX MW TCTCPOrCHHBIX pPCaKIUAX. Tlonsitie 06

06paTI/IMI)IX u H€06paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.
ITonsarue 0 XUMHUYCCKOM PaBHOBECHUU. CMeH.[eHI/Ie
XUMHUYECKOIO  paBHOBECHA. (I)aKTOpLI, BJIMAOIIAE  Ha

CKOPOCTb XUMUYECCKOMN p€akiuu U NMOJIOKEHUE XUMUYECKOTI'O
PaBHOBECHUA. Knaccm])mcaunﬂ XUMHUYCCKUX peakunﬁ o
PasHbIM OCHOBaHHUSM.*

PackpbIBaTh CMBICT U3y4aeMbIX HOHITHH ¥ IPHUMEHSTH 3TU MTOHSTHS IIPU ONMCAHUU CBOMCTB BEIIECTB H

HX IPEBpaIleHUH.

KnaccuduuupoBats XUMHIECKUE PEAKINH IO PA3THYHBIM MIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH PEaKIMX OT Pa3InIHBIX (PaKTOPOB MOX

PYKOBOJCTBOM YUYHUTEIISA.

[[pOorHO3UPOBATH BOZMOKHOCTH MPOTEKAHNS XUMUYECKUX TPEBPAIICHII B Pa3IMYHBIX YCIOBHUIX ITOCIIE

NIpe/IBapUTEIILHON pabOTHI.

DnpenensTh oKUCIUTENb U BoccTaHoBHUTENb B OBP.

CocTaBisATh ANIEKTPOHHBIHN OalaHC peakIUH.

[IpOM3BOANTE BBHIYMCIICHHS 10 XUMUYECKHM YPaBHEHHUSIM TI0 alTOPUTMY.

BBICTpanBaTh pa3BEPHYTHIC MMCHEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha HHPOPMAIIHIO U3 YIeOHUKA H
CIPaBOYHBIX MaTepHaJIOB, TPAMOTHO MCIIONIb30BaTh N3YYCHHBIN MOHSATHIHBIN anmapaT Kypca XUMUAU
ocJIe IPeIBAPUTENFHOTO CTPYKTYPUPOBAHUS MaTepHana.

Hcnonp30Bath pH BEITIOTHEHNH Y4eOHBIX 3aJaHUI U B IIPOIIECCE UCCIIEIOBATENBCKOMN IESATETbHOCTH
HaYYHO-TIOMYJISIPHYIO JITEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPAaBOYHBIE MAaTePHAIIBI, PECYPCHI
WuTtepHeTa nocie KOHCYJIBTAINH C ITEIaroroM.

PackpbIBaTh CMBICI H3y4aeMBbIX MMOHATHH, a TAK)KE CMBICI TEOPUH AIIEKTPOIUTHYECKON TUCCOIMALINY C
OINOpOY Ha CXEMBI.

DOBSICHATH MPUIUHBI JIEKTPOIPOBOJTHOCTH BOIHBIX PACTBOPOB C IIOMOIIBIO TIearora.

CocTaBIsATh ypaBHEHUS JUCCOLUAIIAN KHCIIOT, IIENOYeH U COJIeH, TIOHBIE H COKPAaNIEHHBIC HOHHEIC
YpaBHEHHUS] XUMHUIECKHAX PEAKIUi HOHHOTO OOMEHa.

[LTaHUpOBATh M OCYIIECTBIIATH Ha IIPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI, TPOBOIUTEH HAOFOICHHS,
JieTIaTh BBIBOJIBI MO pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MPE/IBApUTEIBbHOMH paboThI.

CrnenoBath npaBuiiaM 0e30macHoil paboThl B 1a00paTOPHHU MPH HCIOIB30BAaHUH XUMUYECKOM OCYIbI 1
000pyI0BaHusI 0] KOHTPOJIEM MeJarora.

Hpomsozme BBIYUCJICHUS 10 XUMHUYCCKUM ypaBHCHI/IHM.
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MHPOPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO HCIIOIb30BaTh N3YIEHHBII MOHATHHHEII ammapar Kypca XUMAN
1ocje IpeIBapUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHuana.

Vcrionp30BaTh MpH BEITIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENbCKON eI TETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJEPKaHUsI, CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
HHTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KJIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOe cogep:kaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Pasae 1. BemecTBo 1 XUuMHU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. 1I. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS.*

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mozesii KpUCTA/I/IMYeCKUX PEeIIETOK HEOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, KaJIus U KaJbLUs 110 UX
noJioxkeHuto B [lepuoguueckoii cucteme /l. 1. MeHiesieeBa ¢ 0Opoii Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BelljeCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIUILy pacTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEL|eCTB pa3/IMYHbIX KJIAaCCOB, NOATBEPKJATh
CBOMCTBA NpUMepaMH MOJIEKYIIPHBIX ypaBHEHUH XUMHAYeCKHX PeaKLUi ¢ OIOpoH Ha CxeMy.
OnpezenaTb BUJ XUMHUYECKOH CBSI3U U TUI KPUCTAJLIMYECKOH PeIlEéTKH BelleCcTBa C OOPOM Ha

cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs TN0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpMaIMIO U3 yYebHMKa U CIIPAaBOYHbIX MaTepHaJIOB, F[PAMOTHO MCIOJIb30BATh U3y4eHHBIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasel, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Iefarora.

PackpsIBaTh CMBICT TEOPHH TEKTPOIUTHIECCKOH Aucconnanu. OOBsICHAT IPHINHBI

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocCTaBJIATh YpaBHEHUS TUCCOLMAIMU KUCIIOT U ILEJI0UEH, IIOIHbIE U COKPAIICHHbIE XUMUYECKUE

YpaBHEHUS] XUMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MPOCTHIX BELeCTB — rajoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJ/UIaMH - BOJIOPOZ,OM M KHCJIOPOJOM, *1esiouaMmu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZOPO/Ia Ha
OpraHu3M yeJsioBeKa.* BaxxHel1IMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB HEMETAJLJIOB U UX COeJUHEHUH B
npe/ieiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYeCKHe CBOMCTBA MPOCTHIX BEIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0PO/Ia, XJIOPHUIA HATPHUS ), CIIOCOOBI UX
MoJIy4YeHHUs], TpUMeHeHHe U 3HaUYeHHe B IPUPO/IEe U )KU3HH YesIOBeKa Mocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh TaJIOT€HU-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIMIbI "XapaKTepHble
peakIyy Ha aHUOHBI".

[11aHUPOBATH U OCYIIECTBJATH Ha MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaO6JII0/IeHHS], J1eJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEeHTa MocJie TpeBapUTeNbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuzpeomaTepuasibl: rajoreHbl U UX COeJUHEHU .
06pasubl XJI0PUAOB.

JlaGopaTopHbIe U IpaKTHYeCcKUe paGoThl
JlabopaTOpHBIH OMBIT:

Pacno3sHaBaHMe XJIOpU/I-HOHOB.

paboThIL.

CiepoBaTh IpaBUiaM 6e30MaCHOM PaboThI B JIAG0PATOPUU TP UCI0JIb30BAHUH XUMHUYECKOMI
NoCy/ibl M 060pYy/10BaHUsI 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALHIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTUKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
OCco6EeHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMMHYeCKHe CBOHCTBA (KUC/IOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJIacca KUCJIOT U cneljuuyecKre), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKklUy, JexXallie B 0CHOBe
MPOMBILIJIEHHOTO CI0C06a MOoJy4eHUs] CEpHON KUCJIOThL*
CoJii cepHOM KUCJIOTHI, KAaUeCTBEHHAs! peaKIys Ha
cyibdaT-uoH.

Haxoxx/ieHue ceprl U eé coeJUHEHUH B IpUpOJe.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/ICJTOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CIIOCOGHI €T0 MpeJoTBpalleHus.*

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJUHEHHUS.
06yryiuBaHUe caxapa Mo/, 1eicTBUEM
KOHLIEHTPUPOBAaHHOU CEPHOM KUCIOTHI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIUHKOM. BbruyncieHus

0 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

OO'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmnel U ux
coeZilMHEeHUH
C y4€TOM CTPOEeHHsI UX aTOMOB C OIOPoH Ha cxeMy "Hi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pU3nveCcKre
Y XHMHYeCcKHe CBOWCTBA IPOCTOrO0 BellecTBa Cephl U eé coeJuHEeHUH (CepoBOOPOAa, OKCHU/IOB
cepbl, CEPHOH KUCJIOTBI, CyJ1b}aTOB), COCOGHI UX OJIyYeHHs, IPUMEHEHe U 3HaYeHHe
B IIPUPO/ie U >KU3HU YesI0BeKa C ONOPOM Ha CXeMy U IJIaH.

OnpefiessiTh Ha/IMYKeE CybdaT-UOHOB B PacTBODE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKHX TP06JIeM, CB3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHuUsl MaTepHasa.

[lnaHMpOBaThb M OCYLIECTBJSATh Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHU, Jle1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCNOIb30BAHUH XUMHYECKOH
nocy/bl U1 060pyA0BaHuUs O/ PyKOBOACTBOM Ilefjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aTOPUTMY.

HWcnosnb30BaTh NpHY BBINOJHEHUH yuyeOHbIX 33/JaHUH TEKCThI yYe6HUKa, CIPaBOYHbIe
MaTepuasbl ([leprosuyecKyro cUCTeMYy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabauLy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PA/J| HallpsKeHUH
MeTaJJIoB).

Hcnonbp30BaTh NPU BLINOJHEHUH yye6-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTebCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTePaTypy

XUMHUYECKOTO CO/lep KaHMs, CIPaBOYHble MaTepHraJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTallUH C ejlarorom
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTeNeHU OKHUCIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoje, pusndecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJOM U BogopogoM). KpyroBopoTt
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHre* v npuMeHeHue. CoJIM aMMOHUS, UX
¢du3nYecKre U XMMHYeCKUe CBOHCTBA (pa3sioxKeHue,
B3aMMOJEeHCTBHE CO 11[eJI0YaMHU), TPUMEHEHHUE.
KayecTBeHHas peakLysl HA MOHbI aMMOHHUS.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61mpe Kak npeACTaBUTEIS K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U CoJIell aMMOHUS B KaueCTBe MUHepPaJbHbIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYyKaloLel cpefibl
CoeJMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAY, 3arpsi3HEHHe
BO3/1yXa, TOYBLI U BOAOEMOB).*

docdop, *amnotponusie Mogudukanuu ¢ochopa*,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/lIaMH, HeMeTaJ/lJIaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM M CepHOM KUCIO0TaMHU).*

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docharamu. JleMoHCcTpanuu

Konneknuu: docdop u ux coefuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibI0.

JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
Jla6opaTOpHBIE OTBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BovruucaeHus

OO'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh QU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCThHIX BEIIECTB a30Ta U docdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJIYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesI0BeKa C UCI0/Ib30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-MOHBI B PACTBOPE C UCII0JIb30BAHUEM TAOIHIIBI
"XapakTepHble peaKIiy Ha KAaTUOHBbI U aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MPO6JIeM, CBA3aHHBIX C HAX0X/eHHeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpeje.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl M 060py0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa, CTIPAaBOYHbIE
MaTepHaJbl (TepuoJUYeCcKyI0 CHCTEMY XUMUYeCKHX 3/1eMeHTOoB /I, Y. MenpieneeBa, TabnLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE HCCIEJ0BATENbCKOM
JleATEIbHOCTH HayYHO-TIOMYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlEPXKAHUS1, CIPAaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHETa nocJie KOHCY/IbTAalMH C Ie1arorom
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— [0 ypaBHEHUSIM XMMUYECKHX peaKLHH

Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, ajssioTponHble MoaubuKanuy (rpaduT, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nuecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B npupo/e.
Oxcuzbl yriepoja, ux Gusnyeckre U XMMUYeCcKHe
CBOWMCTBA (B3aUMOJENCTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH,
*KOHLLEHTPUPOBAHHOU a30THOM U CEPHOM KUCA0TaMH)¥,
UX JeCTBUE Ha KUBbIE OPraHU3Mbl, *noJyyeHne™

Y IpUMeHeHHUe. *IKosioruieckre npobJieMsl, CBI3aHHbIE C
okcuzoM yriepozaa(lV); runoresa rio6aibHOro
NOTeIJIEHUs] KJIMMAaTa; TapHUKOBLIN addeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sHcTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKre CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIAMU U HEMeTaJl/IaMH),
*MoJly4yeHre U IpUMeHEHUE B 3JIeKTPOHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHEe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepUaJIbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJs1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanu

Mojeu KpUCTa//IMYeCKUX PelIETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

Ancop61yst pacTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BnanMaTepuanbl: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHyeckne paboThbI:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a v usy4eHue ero
CBOMCTB.

Ne 12. PelteHure aKcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTanabi».

BbeIYMC/IEHUS 110 ypaBHEHUAM XUMHYECKUX peaKIui
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OO'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIEPOia U
KpPEMHHUS U UX COeJTUHEHUH (OKCUZOB yIJEPOa, yTOJbHON KUCIOThI, KApOOHATOB, OKCUAA
KpEeMHHUSs, KDEMHUEBOU KHUCJIOThI, CUIIMKATOB), CIIOCOGBI UX MOJIyYeHUs], IpUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJI0BEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NTPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIIOrO0 ra3a
B OKpY»Kalollel cpeje.

[I1aHMpPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMHUYECKHe 3KCIIepUMEHTBI,

[IpoBoAUTH HaGJIIO/IeHUS, [le/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEeHTa Mocie
npeJBapUTeNbHON paboThlI.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUH NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([lepuosuyecKyro cucTeMy XUMHUYeCKHUX 3/1eMeHTOoB /I, Y. MenseneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3/IEKTPOXMMHUYECKUH PsiJl HANPsHKeHUH
METAJIJIOB) MOCJIe KOHCY/IbTAllMH C IIelaroroM.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 33JaHUH U B IpOLlecce UCC/Ie0BaTEIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/leeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611re croco6bl MOTy4YeHusT
MeTaJIoB.*

*IToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHbBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJIb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
HPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PackpbIBaTb CMbIC/I U3yYaEMBIX MTOHSATHI U IPUMEHSITb 3TH NOHSATHUS NIPYU OIIMCAaHUN CBOMCTB
BEIIECTB U UX NpeBpalleHU .

OO'BSICHATDH 001IMe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1IEMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061L1Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapakTepu30BaThb 00111e CIOCOOHI OJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepHaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUH NMPH UCIOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUS.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCTbI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosruyecKyro cucTeMy XUMHUYeCKUX 371eMeHTOoB /I, Y. MenzeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
METaJlJIOoB).

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie npeABapUTebHON KOHCY/IbTALMU C IeAarorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ'II/IH). OKCPI,EU:)I U TUAPOKCHUAbl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
cosin). *JKEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL.*

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIeMEHTOB-METAJLJIOB B IPyIINax U
HX COeZJMHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKTepu3oBaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA TPOCTBIX BEIECTB METAJIJIOB U UX
coeuHeHUH (OKCHU/IOB, TUAPOKCUAOB, COJIEl) C OIOPOH Ha CXEMY, CIIOCOGHI UX MOJTyYeHUs],
NpUMeHeHNe U 3HaYeHHUe B IPUPO/Ie U XKU3HH YeJI0BEKA.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHBIX PeaKIMi HOHbI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCN0JIb30BaHUEM Tab vl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[11aHUPOBATh U OCYIIECTBIIATH HA TPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHUS, J1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThI B JA60PAaTOPUM NP UCII0JIb30BAaHUN XMMUYECKOH
HOCy/ibl M 060PY/JOBAHUSI.

[Tpou3BOJUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHUSAM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KadecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

KécTkocTb BoAbI M METO/bI €€ yCTpaHeHH .
[IpakTH4eckue paboThbl:

Ne 10. PewreHue akcieprMeHTaIbHbBIX 3aJa4 I10 TeMe
«MeTasLibI».

BbruucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHbINA
anmnapar Kypca XuMHH.

Hcnosb30BaTh NPU BBINOJHEHUU YYeOHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHayasbHble XMMUYECKME NOHATUA 06 OpraHMYecKux Bewectsax, 104

Tema 9. NepBoHayanbHble
XUMUYECKne NoHATUA 06
OpraHUYecKux BeLLecTBax

O6mue mpejcTaBjJeHUs 06 OCOGEHHOCTSX COCTaBa M
CTPOEHHUA OpraHyU4YecKHux COeIMHEeHUN yrJjiepoja.
nepBOHa‘{aJIbele [OHATHUA 06 OpraHrUYeCKHUx BelleCTBax
KaK O COeJJMHEHUSX yrjepoja (MeTaH, 3TaH, 3THUJIEH,
aleTW/IEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Hx
CoCTaB u XHUMHYECKoe CTpoeHue. KJIaCCI/ICl)I/IKaLU/IH
OpraHHU4YeCKux BeIJ_[eCTB.* [TonaTve o0 OHOJIOTUYECKHU
BaXXHbIX BeUECTBaAX: XHPAX, 6em<ax, yrieBoJax — U HX
poJii B XKH3HHU 4YeJIOBEKa. *MaTepHaanoe €JUMHCTBO

O6BSACHATD MPUYIUHDBI MHOFOO6paSI/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HeOpraHu4eCcKux COE,C[I/IHeHl/lﬁ yrjiepoJia 1 OpraHu4eCKHUX BelleCcTB 1o PYKOBOACTBOM
y4auTeJid.

O6BACHATH ycCi10BHUA 6€e30MacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4YEeCKUX peaKLlI/II‘/JI B 6bITy.

XapaKTepl/BOBaTb POJiIb XUMHUH B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'II-O,E[EI‘/II, OCHOBHBLIE
BelleCTBa U MaTepHaJibl, IpUMEHAEMbIe B XKU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[IpupoaHbIe HCTOYHUKHU YTJIEBOLOPO/OB (YroJib,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax esaTeJbHOCTH JItoJieHd, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. OG'BACHATD yCJIOBHS 6€30MaCHOTO HUCI0JIb30BaHUA BElleCTB U XUMHUYECKUX PeaKLUi B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh MHGOPMAIUIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X031 CTBa, TpaHCNOPTa U JIp. HAa COCTOSIHUE OKpY»Kalolllel cpeAbl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU MPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOM HanpaBJ/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULUIO 10 Tpo6JieMe U pe/araTb BO3MOXKHbIE IIyTH eé
pelleHHUsAC ONopol Ha MHPOPMALIMIO U3 yYeOHUKA U ClIPaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHBIX PECYPCOB, ABJIAIOLIUXCS Y1e6HO-METOANY€CKUMU MaTepraJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbl, 3JIeKTPOHHbIE yUeGHUKH U 33JJaUHUKH, 3JIEKTPOHHbIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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