MysununaabHoe 0101KeTHOe 001eo0pa3oBaTe/ibHOE YUpekKIeHHe
«Cpenusisi mkosa umenu Asiekcesi Jloxmarosa noceska Osepkn
I'Bapaeiickoro mynuuunajibHoro okpyra Kaannunrpaackoii odaacrn»

PaccmoTpeno

Ha 3ace/IlaHiH
[Tenaroruueckoro coseta
Ne 7 ot 29.05.2024r.

PABOYAS ITPOI' PAMMA

«YTBEPIKAAINL. e

o
Aupexrop MBOF*
JloxmaroBa:ge. O3 o

S

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA U1 OBYUYAIOIMNXCA
C 3AJJEPXKKOM TICUXUYECKOI'O PABBUTHUSA

XUMUA

. O3epku 2024



OI'JTABJIEHUE

[TOACHUTEJIBHAS BAIIMCKA .......ooiiiiii s 3
COHEP)XAHUE YUEBHOI'O [TIPEAMETA «XUMUS» ..o 7
COHEPKAHUE OBYUEHUS B 8 KITACCE.......ccciiiiiiii e, 7
COLEPKAHUE OBYUEHUSA B 9 KITACCE........ccooiiiiiiiiiiiecieeen 10
[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEEHOI'O ITPEJIMETA
«XUMIM» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUAA................ 15
JIMHHOCTHBIE PE3VJIBTATDBL: ...t 15
METAIIPEIMETHDBIE PE3VJIBTATDBI .....cccoiiiiiiiiiiiii e 17
I[TPEJIMETHDBIE PE3YJIBTATDBI ..ottt 18
TEMATHUYECKOE INTAHUPOBAHUE ..o 26



[NOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpamma 1Mo XMUMHH JUIsi 0Oy4YaloluXCcs € 3aJepiKKOM
ncuxuueckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 00pa3zoBaHUA
MOJrOTOBIIEHAa Ha oOcHoBe denepasbHOrO TrOCyJapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHaapTa OcHOBHOro obmiero oOpasoBanus (IIpuka3 MunnpocBemenuss Poccun ot
31.05.2021 1. Ne 287) (manee — DPI'OC OOO), depepanbHOM aganTUPOBAHHON
o0Opa3oBaTebHOW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 0OyYarOIIMXCS C
OTrpaHUYCHHBIMU BOMOXKHOCTAMHU 3110poBbs ([Ipuka3z Munnpocsenienus Poccuu ot 24
HOs1Opst 2022 1. Ne 1025), ®denepanbHoit paboyeil mporpaMmbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMY mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpElesIeHHbIX IO KJaccaMm MpPOBEpsSEeMbIX TpeOOBaHUN K
pesynpTaram ocBoeHus denepanbHON aaanTUPOBAHHON 00pa30BaTEIbHOM MPOrPAMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi i OOyYarOUIUXCS C 3aJCPKKOM TMCUXUUYECKOTO
Pa3BUTHUS U DJIEMEHTOB COAEPKAHUS, MPE/ICTABICHHBIX B YHUBEPCAIIBHOM KOIU(PUKATOPE
nmo xumuu, KoHuenmuu mipenonaBaHus ydyeOHOro nmnpeaMera «XuMHUS» B
00pa3zoBaTeNbHBIX OpraHuzanusax PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MIPOTPaAMMBL.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUUTEIIO B CO3/IaHNU paboueil mporpaMMel 10 y4eOHOMY MPEIMETY.

Yuebnsiii  npeamer  «XWMHUS»  BXOJUT B TPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTO OOpa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHNY HAYYHOW KAPTUHBI MHpPA, CO3JAHUM OCHOBHI XMMHMYECKUX 3HAHUMH,
HEOOXOMUMBIX JIJIi TIOBCEHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M OE€30IaCHOTO IS
YelloBeKa M OKpYXaroled ero cpeapl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coOnro/leHneM TMpaBuil  Oe3omacHOM paOOThl MpU  BBINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€H XUMUU C IPYTUMH IpeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOM U OPraHWYECKON XUMHUH.
I'maBHOM naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIMOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpPe/ICTaBICHbl OCHOBOIOJIATaloe XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKJIOYAIONIME H3YYEHUE COCTaBa WU CTPOEHUSI BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B LIEJISAX MTOJTYYEHHUS BEIIECTB U MAaTEPUAJIOB.



TeopeTH4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XUMHUU COCTABISIET ATOMHO-
MOJIEKyJIApHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHHM aToMa, BHUJAX XUMHYECKOW CBS3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUYECKUX PEAKIIHA.

B u3ydeHun kypca 3HaUMTEIbHASL POJIb OTBOJUTCA XUMUUECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpAaTOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIEPUMEHTa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoi paboThl B
XUMHUYECKOM J1abopaTOpuH.

Peanuzanusi qJaHHON MPOTPaMMEBI B IPOIECCE 0OYUSHUS MTO3BOJIUT 00YIAIOTUMCS
¢ 3IIP ycBOUTH KJIHOUEBbIE XUMUYECKUE KOMIIETCHIIMU U TIOHSATH POJIb U 3HAYCHUE XUMUU
Cpeau APYyrux HayK O MPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METONOB (HAOJIOJICHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HaHU, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBS3SX C MpeaMeTamu « OKpYyKarouui MUp»,
«Duzukay, «buonorusy, «['eorpadus», «Marematukay U (GOPMUPYET KOMIETEHIUH,
HE0OXO0IUMBbIE TSI MPOJIOJKEHHS 00pa30BaHusI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOM  TPAMOTHOCTH,  yMEHHS
BOCIIPUHUMATh W KPUTHUYECKH aHAIM3UPOBAThH HUH(OpPMAIUIO, TPEICTABICHHYIO B
paznuuHbX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3ZHEHHON KOMIIETCHIIUU
oOyuaromuxcsi ¢ 3IIP 3akmioyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIUMBIX ISl TIOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0OE€30MaCHOIO st
YeJIoBeKa U OKpY’Karoleld ero cpeibl o0pasza >KU3HU; (POPMHUPOBAHUU KOJIOTUUYECKON
KYJBTYPHI.

[Iporpamma oTpakaeT coAepkaHuE OOy4EeHHs MpeIMeTy «XHUMHUS» C y4eTOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3I1P. OBnanenne yueOHbIM
npeaMeToM «XUMUS» MPEJCTABISET ONMPEICICHHYI0 TPYIHOCTh IJIsi 00YyJarouuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEATEIIBHOCTH, MEPUOINISCKUMHU
KOJI€OaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TIaMSATH, HEJJOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHUW, MOHUXEHHBIM IO3HABATEIbHBIM HHTEPECOM W HU3ZKHM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HU3YYEHUU YYEOHOTo mpeameTra «XUMHs
HeoOxoaMMa ajganTtanus o0beMa U XapakTepa yueOHOTro MaTrepuaia K 03HaBaTeIbHbIM
BO3MOXKHOCTSIM JaHHOW KaTeropuu oOydYaromuxcs, Y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BaHUE aJITOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
MOCTEMEHHOE YCI0KHEHUE U3Yy4aeMoro MaTepuania.

[Ipy wu3yuyeHUM XUMHM HEOOXOJAMMO OCYIIECTBIISITh B3aUMOJCHCTBHE Ha
ITOJINCEHCOPHOMN OCHOBE.

Teopernuecknii MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NEeATEeIbHOCTH. BO3MOXKHO BBIJIEJIEHHE OTAECIBHBIX YPOKOB Ha PEILICHHUE 33]]a4 B CBSI3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOywatomumucs ¢ 3[IP. Opranmdeckoe eIuHCTBO
MPAKTUYECKOW ¥ MBICIUTEIFHON JeATEeIbHOCTH OOYyYarolIuXcsi Ha YpPOKaxX XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMHYECKUX 3HAHUHN H
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ymenuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHATUI ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMUS» MPEJCTaBICHB B
OenepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYyYEHHs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopMupoBanue e€ MHTEIIEKTa U OOmIeH KynbTypbl. OOydeHHE YMEHHIO YYUTHCS U
MIPOJIOJKATh CBOE 00pa30BAHUE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SBJISIETCS] OHOU U3
BOXHEHIINX (PYHKIHMHA yUeOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMHUW.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak U I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMHUHUPYIOLIEE 3HAY€HUE TPUOOPETAIOT TAKHUE LIEJIU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELIEHU, CITIOCOOHOM alanTHpOBAaThCA
K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

HaNpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEATEIIbHOCTH, HAYYHBIM U PAKTUYECKUM METOJAM
HO3HaHMsI, ((POPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue ycIoBUi, CoCOOCTBYIOIUX MPUOOPETEHUIO 00YUaIOIIUMUCS OTIbITa
pPa3HOOOpa3HOW JEATENbHOCTH, IO3HAHHWS M CaMOIIO3HAHHUSA, KIIIOYEBBIX HAaBBIKOB
(KJTHO4EBBIX KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCATbHOE 3HAUECHUE JIJIS1 PA3JIMYHbBIX BUIOB
NEeSATEIbHOCTH;

dbopMHUpOBaHUE YMEHHI OOBACHSTH U OLIEHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHWM 3HAHUU U OMbITA, MOJYYEHHBIX MPU U3YUYEHUU XUMHUH;

dbopMupoBaHuE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOLUIEHUM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKM HKOJOTMYECKH I1e1eco00pa3Horo
HOBEJEHUS B OBITY U TPYIOBOM AESITENBLHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY2Karollel IIPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABIECHHOCTH JAJIbHEHUIIIET0 00yUYeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaouX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3I[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX IMPEACTABICHUNA O
BEUIECTBAX, UX MPEBPALECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHUE TIOHATUWHBIM
anmnaparoM U CUMBOJUYECKHUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JiacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BELIECTB KAaK OCHOBBI MHOTHX SIBJICHUWM KUBOW M HEKUBOW INPUPOIBI;
yriryOieHHe MpeICTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XWMHEH, HABBIKAMHU



0e30macHOro 0OOpalieHus ¢ BEUIECTBAMH, HCIIOJIb3YeMbIMH B TOBCEIHEBHOHN JKU3HH;
YMEHHUEM aHaIM3UPOBAThH U TNIAHUPOBATH SKOJIOTMUECKU O€30MMacHOE MOBEACHHUE B LIEIISAX
COXpPaHEHHUs 370POBbS U OKPYKAIOLIEH Cpe/bl;

dbopMHUpOBaHUE YMEHUN YCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIAaeMbIMU
XUMUYECKUMH SIBICHUSIMU M TIPOLIECCAMU, TIPOUCXOAIIMMUA B MUKPOMUPE, OOBICHAThH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTD TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIIOIB30BAHUS PA3NIUYHBIX METOJIOB M3YYEHUS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU TMPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCMOIb30BAHUEM Ja0OPATOPHOTO 000PYIOBAaHUS U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUUM XUMUUYECKOW HAYKW W PEIICHUU
COBPEMEHHBIX SKOJIOTHYECKUX MPOoOieM, B TOM YUCIIE B IPEIOTBPAIIEHUH TEXHOTCHHBIX
Y KOJIOTHYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U aJaNITAIIMU Y4eOHOT0 MATEPHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIOBUM JJII YCBOCHHS MPOTPaAaMMHOTO Marepuajga 00y4aroluMuUcs C
311P. Bonpiioe BHHMaHHME JOKHO OBITH YIEI€HO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIUIIOM JOCTYITHOCTH MIPU COXPaHEHUH OOIIero 6a30BOro ypoBHs.
OH 0JKEH 10 COIepKAHUI0 M 00beMY OBITh aIalITUPOBAHHBIM 1 oOy4arommuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa30BaTeIbHBIMU OTpEeOHOCTIMU. ClieIyeT 001eryuTh
oBjaZeHue wmatepuasioMm ooOyuarommmuca ¢ 3I[IP mocpeactBoM ero JaerasbHOrO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKON B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaTbHBIX
orop, 00y4YeHUs CTPYKTYpHUPOBAHUIO MaTepuUala.

Bonbiioe 3HaueHue sl MOJHOIEHHOTO YCBOCHHUSI YYEOHOTO MaTepuania UMeeT
OTI0Opa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce, ¢ TaKUMU
yueOHbIMU mipeaMeraMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT € YYEOHBIH MaTepuall C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JYUIIEMYy OCMBICICHUIO, 0oJiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipu moAroToBKEe K ypoKaM y4YuTEeIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUH aHAIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh W3y4aeMblil MaTepual,
IUTAaHUPOBATh TPEJICTOSIIYI0O PabOTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKA3bIBAHUIM
obOyuatormuxcst ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMHM TIOBEJEHUSI M ACsATEIbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOpPMOXKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
cOOJIFOICHUS TIPABWJI TEXHUKHU 0€30MaCHOCTH TPU MPOBEACHUH J1aOOpPaTOPHBIX PaboT B
XUMHUUYECKOM KaOWHETE.

IIpumepHble BuAbI aeATedabHOCTH oOy4dawmuxcsa ¢ 3IIP, o0ycaoBiieHHbIe
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMHU U 00eCIeYNBAKOIINE OCMBICJIEHHOE
O0CBOEHHE CO/IEPKAHNM 00pa30BaHus N0 NMpeAMeTy «XuMUsD»

Conepxanue BUIOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP wa ypokax xumuun
ompeeNnsieTcss UX 0CcoObIMU 00pa30BaTEIbHBIMHU MOTPEOHOCTIMU. [loMUMO MIHMPOKO
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ucnonb3yeMbix B @OIT OO0 oOumx st BceX OOydarolmuxcs BUAOB JIEATEIBHOCTH
ClelyeT YCWIUTh BUIBl ACATENBHOCTH, cHElU(UYHBIE [UIsI JIAHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneueHrss OCMBICIIEGHHOTO OCBOEHUSI COJCpKaHUsl 00pa30BaHUs
0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW ACSTENbHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3ITHYHbIE
CEHCOpHBIE CUCTEMBI; OCBOCHHUE MaTepuaia ¢ OMOPOM Ha aJrOpPUTM; IIOIIArOBOCThY B
U3YYCHUH MaTepHalia; MUCIOIb30BaHUE JOTOJHUTEIHHOM BU3YyaJIbHOW OMOPHI (TUJIaHbI,
o0pasIpl, CXeMbI, IA0JIOHBI, ONIOpHBIE Tabmuiibl). [yig pa3sutus y odydarommxcs ¢ 3[1P
YMEHUS JellaThb BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3BIBAHUS
HEO0OXOJMMO MCIOJB30BaTh OMOpHBIE cioBa W Kiumie. Oco0oe BHUMAHHE CIENYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuana: COCTaBICHUE PUCYHOUHBIX U
BepOANBHBIX CXEM, COCTaBJIeHME TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPaAMH U JIp.

[IpumepHass TemaTuyecKasi U TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cymniecTBEeHHBIMH SIBISIIOTCS TPUEMBbI pabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMbie TepMUHBI BBOJSTCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3YyalbHas
MOJIJIEPXKKA, AITOPUTMBI PA0O0THI C ONPEIECTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJlu3alluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro o0pa3oBaHus y4eOHbIH MpeaMeT «XHUMHs» BXOIUT B
npeaMeTHY0 00JacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
JUTSL UBYUYEHUS.

YyebHbpIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX YacoB — 1Mo 2 4 B
HeJeo B 8 1 9 ki1accax COOTBETCTBEHHO.

Copnepxkanre y4eOHOro mpenMera «XuMus», npeactaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs M0 y4eOHOMY
npeaMery  «XuMHs», CcooTBeTcTByeT denepanbHOW adalnTUPOBAHHOW OCHOBHOU
oOpa3oBaTeIbHONM TIpOrpaMMe OCHOBHOTO 0O0IIero oOpa3oBaHUs OOyYaroOImMXCS C
3aJ€PKKOU IICUXUUECKOTO PA3BUTHA.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

COHEP)KAHUE OBYUEHUNA B 8 KITACCE

IlepBoHayYabHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terma | BelecTsa.
du3MYeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro

oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHBIM oOopynoBanueM. *[loHsTHe 0 mMeTomax
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MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKHX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cllokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyina. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10715
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUsS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuil (COeNMHEHUs, pa3oKEHHS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIAOOpAaTOpUU M MpUEMAMH OOpallleHUs € J1abOpaTOPHBIM O0OPYJAOBAHUEM;
U3y4yeHHE U ONHMCAaHuE (PU3MUECKUX CBOWCTB OOpa3LOB HEOPraHWYECKUX BEILIECTB;
HaOroieHne pu3nueckrx (IUIaBJIeHUEe BOCKa, TasTHUE JIbJia, paCTUPAHUE caxapa B CTYIIKE,
KUTIEHUE U KOHIEHCAIUS BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IPOBOJIOKH, B3aWMOJICHCTBUE MeJla C KHUCIOTOM) sBJICHHM, HAOJIIOJCHHWE M ONHCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUYECKUX peakUuil (pas3jio’KeHHe caxapa, B3aMMOJCHCTBUE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue rugpokcuaa meau (11) mpu HarpeBanumy,
B3aUMOJIEHCTBHE Xkele3a ¢ pacTBopoM coiu meau (II));u3yyenne cnocoOoB pazneneHus
cMeceil (C TNOMOUIbIO MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTUJUIALINA,
xpomatorpadusi), IpOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMNHMCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO3/1aHHE MOJIENIEN MOJEKYJ (IIAapOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€MEHT M IIPOCTOE
BeniecTBo. HaxoxxaeHue Kuciopoaa B mpupoie, Gu3ndeckue U XMMHUUECKHE CBOICTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CIOCOOBI MOJIYYSHHST KUCIOpOoIa B
nabopaTopuu *u npoMebltuieHHOCTH.* TIpuMenenne kucnopona. [lonstue 00 okcugax.
Kpyrosopot kucinopoaa B npupoje. *O30H — ajtoTponHasi MOAUPHUKAIUS KUCIOPOa.

TemnoBo# 3P PexT XuMHUYECKON peakiiuyi, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO30yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT U npocToe BemecTBo. Haxoxknenue Bogopoaa B IpUPOJE,
¢u3ruecKkrue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJCUCTBUS C HEMETAJUIAMH U
OKCHJAMU METaJUIOB), TPUMEHEHUE, *crocoObl monyyeHus.™ IloHsTue o Kuciaorax u
COJISIX.

KomnuectBo BemectBa. Mosib. Mosipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl o xummudeckol opmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUU, KOJIMYECTBA BEIIECTBA, MOJISIPHON MAacChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*@uznueckue cBorcTBa Bojbl.* Boma. Ee cocraB, ctpoeHue u moiiekyibl. *Boaa
Kak pacTBopUTeb.™ PacTBophl. *I1oHATHE O HACKHIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
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[TonsTHe pacTBOPUMOCTH BeIlIECTB B Boje.* PacueT MaccoBoil [07M BellecTBa B
pacTBope (IIpOLIGHTHAsl KOHIIEHTpauus). MaccoBasi J0Jsi BELIECTBA B PacTBOpE.
*XumMudeckue CBOMCTBA BOJIbI (Pa3ioKeHUE, PEaKIUU C HATPUEM, OKCHUIOM KalbIIMs,
okcusioM cepbl (IV) peaknum ¢ MetayyiaMu, KUCIOTHBIMH W OCHOBHBIMH OKCHJIAMH).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIbI B IIpUpoJIe.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BO/I.

Baxmneiime  kiacchl  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HeopraHmyeckux coeauHeHuid. OKCUOBI: cOCTaB, Kinaccuukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKUE CBOMCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEJIIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKknaTypa OCHOBaHUM.
du3nUecKue M XUMHYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJUIOB, KUCIOTaMu, coisiMu). *[lomyuenne ocHoBaHMit. >

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBUE C MeETaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl mosydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennue): HOMEHKJIATypa CoOJei,
*CcnocoObI MOIYYeHUS ™, B3aUMOJICHCTBUE COJIEH C MeTaJJIaMU, KUCIIOTaMHU, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[Torsitne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NHUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3ioKeHUE Mpu
HarpeBaHuM) U MOJy4YeHHUE.™

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

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/yX€e; MOJyYCHHE U U3yUYeHUE CBOMCTB KUCIOPO/1a; HAOIIOICHHE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOAOM U yCIIOBUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOWCTB BOJIOpoja (TOpeHue); HaOII0IeHUEe 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OINPEIECIEHHON MaCCOBOM J10JIE PACTBOPEHHOIO BELIECTBA;
B3aMMOJICHCTBHE BOJIBI C METAJNIaMU (HATPUEM U KaJbllieM) (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPUAIIOB); OIpEJEJICHUE PACcTBOPOB KHUCJIOT U IIEJI0YeH C TOMOIIbIO
WHJIUKATOPOB; UCCIEOBAHUE 00Pa3IlOB HEOPTaHMUYECKUX BEIIECTB PA3IMUHBIX KIIACCOB;
HaOJII0/ICHUEe W3MEHEHUSI OKpPAaCKM HMHIMKATOPOB B PACTBOpax KHUCIOT U IIEJIOYEH;
uzyuyeHue B3aumozencTus okcuaa meau(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C
METAJUIAMM, pPEAaKUUMA HEUTpaau3alyy; [OJYYCHUE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlJIa APYTUM U3 PACTBOPA COJIH; PEIICHHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxkHenme KiIacchl HEOPraHUYECKUX COEAUHEHUIN.

[Tepunoanueckuii 3akoH u [leprnoanyeckas cucteMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJIOT€HbI, THEPTHHIE
rasbl). *2JIE€MEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCHUIBI U TUIPOKCUIBI. ™

[lepnognuecknili 3akoH. llepumoamdeckas cHucTEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ bopmbl
[lepnomnueckont cucreMbl xuMuueckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnbl. OU3NYECKUA CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpPBBIX 20 XxuMHUUecKuX 3iemMeHToB Ilepmonnueckoi
cucrembl J[. 1. Menneneea. XapakTepUCTMKA XHUMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepunonnueckoint cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
HOATPYyNI, B 3aBUCUMOCTH OT AaTOMHOro (IOPSAKOBOTO) HOMeEpa 3HauyeHHUe
Ilepuoguyeckoro 3axkoHa u Ilepuoandeckol CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

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

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

XUMHYECKMI SKCHEPUMEHT: HW3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMMOJECUCTBUE TUAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX ITPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHMUS).

MexnpenMeTHbIe CBSI3H

Peanuzanmst MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XHMHUM B 8 KIacce
OCYILIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHbBIX TOHITUMN, TaK
U TIOHSITUH, SBJISIONIMXCS CUCTEMHBIMH JJIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHUsI, 3aKOH,
aHaluM3, CHUHTE3, KilacCU(UKAIMs, TEePUOAUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJIEIMPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (PU3WYECKHE BEIWYHHBI, CIUHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE311b1, CoHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

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

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BCH_ICCTBO U XUMHUYCCKas PCaKIMA
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[lepuonnueckuii 3akoH. Ilepuogmyeckass cuUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B MW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJIbLUUS U UX COCAMHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

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

Knaccudukaiuys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHASL). XUMUYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIMUXCSA K Pa3IMYHbIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanmst XUMHUYECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKaM (IO YHCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIUM BELIECTB, MO TEIJIOBOMY 3(PPeKTy, 10 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX DJIEMEHTOB, *M0 00paTUMOCTH, MO YYaCTHIO
KatanuszaTtopa).* OK30- U  OHJIOTEPMHUYECKHME peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX U TETEPOTECHHBIX
peakuusx. [lonsaTne o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHSL.
@aKTOpHbI, BIUAIOIIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS. ™

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIU C UCIOIB30BaHUEM METO 1A DJIEKTPOHHOTrO OalaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALIAMN. DIIEKTPOIUTAYECKAS] TUCCOLIMALINS.
OJIEKTPOJUTBI U HEANEKTPOIUThl. KaTHOHBI, aHMOHBL. *MexaHu3M JUCCOIUALINU
BEIIECTB C pA3JUYHBIMU BHUJAMU XHUMHUYECKOW CBA3u. lloHsTHE O cCTeneHu
nucconuanyu.* CHIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KOHIA. [loiHbIE M COKpAIIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNIPEICTABICHUNA OO0 3JICKTPOIUTUUYECKON
mucconuannu. Cpena pactBopa. KauecTBeHHble peakIMyM Ha KAaTHUOHBI UM aHHOHBIL:
XJopua-, OpoMua-, HOAUA-, Cylbdar-, kKapOoHaAT-, cuiIuKar-, Gochar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MAarHU s, KaJbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), nMHKa, IPUCYTCTBYIOIIME B BOJIHBIX PAcTBOpaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMU KPUCTALTUUYECKUX
pPEnIéTOK HEOPraHUYECKUX BEIIECTB — META/UIOB U HEMETaIoB (rpadura U anmMasa),
CJIOKHBIX BEHIECTB (XJOpHUJAa HATpHs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJICIOBAHUE
AJIIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUMALNNA KUCIIOT, MIeI0Ye U
coiied  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJAEHUE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKluidi MOHHOTO oOMeHa (oOpa3oBaHUE
ocaJika, BBIJEICHHUE Ta3a, 00pa30BaHWE BOJIBI); OMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIui  (FOpeHue, peakluuu PpasyIoKEeHUs,
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COGI[I/IHCHI/IH); pacnno3HaBaHUC HCOPIraHUYCCKUX BCHICCTB C ITOMOIIBIO Ka4YCCTBCHHBLIX
peaKuHﬁ Ha NOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMmeramibl u ux coeAMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS  aTOMOB,
XapaKTepHbIe cTerneHu okucienus. CTpoeHne U GU3nv4ecKkre CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOMCTBA Ha TpUMEpE XJiopa (B3auMOICHCTBUE C METaIaMH,
HEMEeTa/UTaMH — BOJOPOJIOM M KHUCJIOpOoJoM, *menouamu™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *monydeHwe®, mpumeHeHue. *[leficTBue xiopa u
XJIOPOBOJIOpOJa HA OPraHW3M 4esoBeKa.™ BakHelrme XJIopuabpl M UX HAaXOXKICHUE B
MIPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

CrtpoeHue M (Qu3MYecKue CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAU(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOICTBa Ccepbl
(B3auMogelicTBue *c HeMeTalslaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETalljamH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOW KucioTamu).* CepoBOAOPOJI: CTPOECHHE,
(¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeCTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XuMu4eckue cBoicTBa (oOume u cnenududeckue). Conu cepHOW KHUCIIOTHI,
KaueCTBEHHas peakius Ha cynbdaT-uoH. CepHucras KucioTa. *XUMUYECKHE PEaKLIUH,
JeXallie B OCHOBE IHPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsS CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coenuHeHnid B npupone. [I[puMenenune cepol 1 €€ COeTMHEHNN B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arpSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO61mast xapakTepucTuKa 3J1eMeHTOB VA-Tpynimbl. OCOOEHHOCTH CTPOCHUS aTOMOB
azora u pocdopa, xapaKTepHbIC CTSIICHH OKUCICHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3MUECKHUE M XHUMHUYECKHE CBOICTBa
(OKHCIIEHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuUMEHEHUE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIenoyaMu), npuMmeHeHue. KadecTBeHHass peakiiusi Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XMMHUYECKHEe CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B KauyeCTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKPYXKalolled cpeAbl COCAMHEHUSIMU a30Ta (KUCIOTHbBIE
JTOXK]IM, 3arpsI3HEHHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

dochop, *ammorponusie Moaudukamuu docdopa,* Guznueckrne U XUMUUIECKUE
CBOMCTBa (B3aMMOJCHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHOit kmciotamu).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢usznyeckue U XUMHUYECKHE CBOWCTBaA, *mosydyeHue.* *[loHsATHe O MHHEpalbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
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XapakTepucTuka 31eMeHToB [VA-rpynnbsl. OcoOOEHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHUs. BalneHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIECHHS aTOMOB YIJIepoaa H
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakKTepHbIe CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C METAJUIAMH, HEMETaJIaMU,
*KOHIICHTPUPOBAHHBIMU Aa30THOW M CEpHOW KHcioTamu)*. AncopoOuus. Kpyrosopor
yraepoja B npupoje. OKcuabl yriepoaa, ux (puandeckue M XUMUYECKHUE CBOMCTBA,
MOJIyueHHWE U MPUMEHEHHEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
mpoOJIeMBbl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(lV); rumoresa ria06ambHOTO MOTEIIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.™ YrompHas kucioTa u e€ coid, ux (usmdyeckue u
XUMHUYECKHE CBOMCTBA, *moiydyeHne W mnpumeHeHue.* KadecTBeHHas peakuusi Ha
KapOoHaT-uoHBL. Vcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OOuue npeacraBiaeHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUH yriiepoa (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOThL. *Mx
cocTaB U xummuueckoe crpoenue. Kinaccuduxanus oprannyeckux emects.* Ilonsrue o
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: JKUPaX, OCJIKaxX, YriIeBOIaX — M UX POJIU B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSIUHEHUH. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aUMOJEHCTBUS € MeTalylaMd M HeMeTalylaMu), *nojyyeHue* W NpHUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. OOmue npeacrapienus o0 okcuae kpeMHus(IV) u
KpeMHHEBOW KucinoTe. CUIMKaThl, PU3NYECKHEe U XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
MIPUMEHEHUE B OBITY, MPOMBILIJIEHHOCTH (B MEJUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u 7ap.). Baxueillive cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIMONIBb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEIHEBHOM KU3HU.*

XUMUYECKUN SKCHEPUMEHT: M3yueHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAUYECTBEHHBIX PEAKLUHUU HA XJIOPUA-UOHBI U
HaOJIOJIEHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)xarouie (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajoOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJB30BaHUE
BUJCOMATEpPHAJIOB); O3HAaKOMJIEHHE C o0pa3lamMu  XJOpUAOB  (TajJoreHUAOB);
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BUJICOMaTEepHaJIOB); HAOIIOACHHE Ipolecca OOYIVIMBaHMS caxapa MOoJ JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOUM KHUCIIOThI, U3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOI0AeHUE
pu3HaKa e€ MpoTeKaHUs; 03HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta, pocdopa
U UX COCIMHEHUN (BO3MOKHO MCIIOIb30BAHKUE BUACOMATEPHUATIOB), 00pa3liaMu a30THBIX
u (hochopHBIX yA0OpEeHUH; MOTyYeHHe aMMHUaKa U U3y4eHUE €ro CBOMCTB; MPOBEICHNE
KaueCTBEHHBIX peaKkluid Ha MOH aMMOHUS U (ochaT-uOH U U3Yy4YEHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUCHTPUPOBAHHOM a30THOMW KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAaHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJcopOIMH PacTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOIa3a; IMOJy4CHUE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; NMPOBEIECHHUE KAaYECTBEHHBIX PEaKLUi Ha
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Kap6OHaT- N CUJIMKAT-UOHBI U U3YUCHHC IIPHU3HAKOB UX MPOTCKAHUA, O3HAKOMIICHUC C
HpOI[YKHHGﬁ CHUJIIMKATHOM IMPOMBIINIIICHHOCTH,; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1d44 I10
TeMe «BakHenIe HeMeTalIbl U UX COCOHUHCHMU.

MeTaibsl 1 X COSTMHCHUS

OO6m1as xapakTepruCcTHKa XUMUYECKUX 2JIEMEHTOB — METAaJIJIOB HA OCHOBAaHUHU UX
noJioxkeHus B [leppoguueckon cucreme xuMuieckux syneMeHToB . . MenaeneeBa u
ctpoeHuss atomMoB. CTpoeHue MeTaioB. Mertamnuueckas CBSI3b UM MeETaJUIMYeCKast
KpUCTaJUIMYecKass pemeTka. OJIEKTPOXUMHYECKUI psAll  HANPSKEHUHM METallIoB.
®u3nyeckue U XMUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCIOPOIOM,
BOJIOM, Kuciaotamu). *O0mme crnocoObl mosrydeHus MetaiioB. [loHsITHE O KOpPpO3UHU
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Koppo3uu. CraBbel (CcTanb, YyTYH,
JIOPATIOMUHUM, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. ™

[Ilemounbie MeTasuibl: MOJIOKEHUE B lleproamyeckor CUCTEME XUMHYECKHX
sanemeHTOB JI. . Menpneneena; ctpoenne atomoB. Haxoxaenue B mpupojie. Puzndeckue
U XMMHUYECKHe CBOMCTBA (Ha IpuMepe HaTpus U Kaiaus). OKCUABI U TUIPOKCUIBI HATPHUS
u kanus. [[pyuMeHeHue eTI0YHbIX METANIOB M UX COCAUHECHUH.

[IlemoyHO3€EeMENBHBIE METAJUIBI MATHUM U KAJIBIIAN: TTOJI0KEeHUE B [leproanueckon
cucTteMe XuMu4eckux 31neMeHToB /1. 1. MeHeneeBa; CTpO€HHUE UX aTOMOB; HAXO0XKICHUE
B npupoje. PuU3nuecKkue U XUMHUYECKHE CBOMCTBA MarHus W Kaibliud. BakHeitniue
COCMHEHUS Kaiblusg (OKCHI, TUAPOKCHUI, cojik). *JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmroMuHUNA: TION0XKeHHe B llepmognueckod cCHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHME aToMa; HaxOXJAeHUE B npupone. Puzndeckue Hu
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHJA U TUIPOKCUJIA
AJIIOMHMHMUS.

Kenezo: nonoxenue B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOGHME aroMa; HaxoxJaeHue B npupone. Duszudeckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m kenmesa(Ill): cocras, cBoiicTBa u
*nonyuenue.*

XHUMHUYECKHUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMH METAJJIOB U CILJIaBOB, UX
(U3UYECKUMHU CBOMCTBAMHU;, HM3YYCHHE PE3YJIbTATOB KOPPO3HH METAIOB (BO3MOKHO
HCIIOJIb30BaHUE BUEOMATEPUAIOB), 0OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus ¢ BOJIOHM (BO3MOYXKHO MCIOJIb30BAHKUE BUICOMATEPUATIOB); UCCIIEI0BAaHUE CBOMCTB
XKECTKOM BOJBI, Mpollecca TOPEHUs Keje3a B KUCIOopojAe (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIMii HA MOHBI (MarHus,
Kanbuud, amoMmunus, nuHka, xenesa(ll) m xeneza(Ill), memu(Il)); nabGmronenue u
ONMCAHUE TPOIIECCOB OKPAIIMBAHUS IUIAMEHUM HMOHAMU HATpUsl, Kalausg W KajblUs
(BO3MOKHO HCIOJIb30BaHHUE BHIACOMATEPHAJIOB); HCCIea0BaHUEe aM(OTEPHBIX CBOMCTB
TUJPOKCHUIA ATFOMUHUS U THAPOKCHUAA [IMHKA; PEIICHNE AKCIIEPUMEHTAIBHBIX 3aj1a4 10
TeMe «Baknelme MeTanabl 1 UX COSAMHEHUS.

XuMus U OKpyXKarolas cpena
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*HoBble MaTepuanbl U TEXHOJOTMU. BelmectBa U maTepualibl B IMOBCEIHEBHOM
KU3HM 4YesloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIIONb30BaHHE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momomp 0OpU XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUYECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (ImpelenbHas JomycTUMas
koHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4eckux nmpoosiem. ™

*IIpupoaHble MCTOYHUKU YIJIEBOJOPOAOB (yrojib, HPUPOJHBIM ra3, He(Th),
MPOJIYKTHI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

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

MexnpenMeTHsIe CBSI3H

Peammszannss MeXNpeaMETHBIX CBA3EHM IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIb30BAHNE KAaK OOIINX €CTECTBEHHO-HAYYHbBIX IOHITUMN, TaK
U TIOHATUMH, SIBIISAIOIIUXCS CHCTEMHBIMH MJIsi OTAEIbHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHbIH (akT, TUII0TE3a, 3aKOH, TEOPHS,
aHaJu3, CHUHTE3, Kiaccu(puKauus, MNEpUOJUYHOCTh, HAONIOJECHUE, DSKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJENb, SIBJICHHUE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTepuabl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaZOaKTUBHOCTH, MOJIEKYJA, AJIEKTPUUCCKUI 3apsi]l, MPOBOJHUKU, TOTYIPOBOIHHUKH,
IUDIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaNIMYEeCKas pemérka, CIUIaBbl, (U3UYECKHe
BEJIMYMHBI, CAWHULIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Comnnue.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, TMOJIE3HBIC
HCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiabraramMu dDenepanibHoil padodeil MporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBanus. Hanboee 3HAUNMBIMU SIBIISTFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOjA€ OOYyYEeHHS XUMHUU B €IMHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MPAaBUIIAMU U HOPMaMU

ITIOBEICHUA 1 CHOCO6CTBYIOT nponoeccaM CaMOITO3HAHHWA, CaMOPa3BUTUA U COLTUAJIN3 Al
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00yyaroImmxcs.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW ITO3UTHUBHBIX LICHHOCTHBIX OPUEHTALIMM M PACIIAPEHUE
OIbITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTUYECKOTO BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJIEINIO, TIOHUMAaHUs 3HAUCHUS XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIaJAETh JOCTOBEpHON uHGOpManuend O MepeaoBhIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABIICHUS O COLIMAJIBHBIX HOPMaxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTMBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JI€ATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
NO3HABATEJIbHBIX 33/]1a4, BBIMOIHEHUN XUMUUYECKHUX SKCIIEPUMEHTOB, CO3aHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHMSI K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOLIM B IIPOILIECCE 3TOMI
y4eOHOU JEesATeNIbHOCTH, TOTOBHOCTU OLICHHBATh CBOE MOBEACHHME U IMOCTYINKHU CBOUX
TOBAapMIlled C NO3WLMK HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
NOCJIECTBUN ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTABISIOLIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX JIJIs1 O0BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CaAMOCTOSITEILHON PabOThl ¢ Y4E€OHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYPOl,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHS OOYUEHUS B JAJIbHEUILIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKHU Ha 3/10POBBIA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HEMPUATHUS BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHHUs] aJIKOroJil, HAapKOTUKOB, KypeHHUs), HEOO0XOJUMOCTH
coOJIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY M3YUYEHHMIO MpPOQeccHil U TpyAa pas3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BBIOOpA MHIMBUIYaJIbHOU
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TPAEKTOPUHU MPOJOLKEHHST OOpa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEUIHOU
npo(eCCUOHATIBHON NI€ATEIBbHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJarTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMUYECKH LIETIECO00PA3HOT0 OTHOLIEHUS K IIPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 3/10pOBOTO M 0€30I1acHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUs MpaBuil 0€30MacHOro
MOBE/ICHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLINX 3JOPOBBIO U
JKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble TpPHU H3YUYECHUU XUMHUH, IS
pelIeHns 3a/1a4, CBSA3AHHBIX C OKPYKAOLIEH NPUPOJHON CPENOM, NOBBIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPbl, 0CO3HAHUS INI00AILHOT0 XapaKTepa 3KOJOTHYECKUX MpoOIeM
U IIyTE€W UX PELICHUs ITOCPEICTBOM METOJ0B XUMUU;

HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IT03HABATEIBHOM,
KOMMYHUKATHBHOW U COLIUAIBHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

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

1) 6Ga30BbIC JIOTUYECKUE JICHCTBUS:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMHUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTH JIOTUYECKOE CYXKACHHE MOCIIe IPEIBAPUTEIHLHOTO aHAJH3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUIMHHO-CIICACTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIA U CXEMBI
IUTS peIlieHus] y4eOHbBIX U MTO3HABATENBHBIX 3a/1a4 ¢ MMOMOIIBIO TIEAarora;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHYECKHX TMPOLECCOB U HX
MIOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUN OTBIT, HECTIOKHBIN IKCIIEPUMEHT,
JUIS YCTaHOBJIEHUS! OCOOCHHOCTEHN 00beKTa N3yUeHUs, IPUUUHHO-CIIEACTBEHHbIX CBsI3ei
1 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHMS, OTIBITA;

3) pabota ¢ uHpopMaIuei:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
IIOCTABJICHHOM 3aJa4M;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT U
mp.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE U3 UCTOYHHUKOB C YYETOM
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MPeJIOKEHHON yueOHO! 3aauM U 3aJaHHBIX KPUTEPHEB.

OBnajeHue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTs oOLe e,
pacnpenenaTb poju, JOroBapyuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NEAArora WIM CaMOCTOSTEIBHO COCTABIIATh YCTHBIE U ITHCbMEHHBIC
TEKCTBl C MCIIOJIB30BAHMEM WJUIOCTPATUBHBIX MAaTE€pPUAIOB JUIsl BBICTYIUICHUS IEpeN
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHUKAMU; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HaXOIUTh 0OIIee
pelieHre W paspemiatb KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3WMLMNA M y4eTa
MHTEPECOB; GOPMYINPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTb U IIPOSIBIIATH TOTOBHOCTD K IPEIOCTABIICHUIO OTYETA IIEPE IPYIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTh U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yu4eOHOMU JesITeIbHOCTH;

BJIaJICTh OCHOBAMHU CaMOKOHTPOJISA, CaMOOLIEHKH, IIPUHATHSA pPELIEHUH W
OCYIIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1EATEIbHOCTH;

COOTHOCHUTHh CBOM JECUCTBUs C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYILIECTBIIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHUS PEe3yJbTara, OIPEIEIAThH
CIOCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBAThH
CBOU JICHMCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUEN;

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH INpPU PEIICHHH Y4EOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, M0 KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbrar
JESITeIbHOCTH, OIpENessATh IMO3UTUBHBIE W3MEHEHUS M HaIpaBlICHUs, TpeOyromue
najabHenIe padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHHIO 00S3aTEIbHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW DeaepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbBIE
3HAHUS, YMEHHS W CIOCOOBI JEUCTBUM, crnenuduyueckue aias y4eOHOro mnpeamera
«Xumus», BUABI JEATEIHHOCTUA IO TOJYYCHHIO HOBOTO 3HAHUWSA, €r0 MHTEPIPETAIlHH,
peoOpa30BaHUIO M PUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYAITUsX:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHHM TPHUPOJIBI,
NOHMMaHUuEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH KakK o00JacTH
COBPEMCHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOINEeH KyJIbTYphl M TPAKTUYCCKOMN
JESATETLHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO 00IIIECTBA; TOHUMAHUE MECTa XUMHUHU
Cpenu IPYruX €CTeCTBCHHBIX HaYK;

BJIaJICHUE OCHOBAMHU MTOHATUHHOTO aIllapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUH JIJIST
cocTaBieHHs (OPMYJT HEOPraHUICCKUX BEIIECTB, YPAaBHECHUN XMMHUYECKUX PEaKIUil (C
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OMOpOM Ha aIropuTM Y4YeOHBIX JEWCTBUM); BIIAJICHUE OCHOBAMH XHMHUYECKOU
HomeHknaTypsl (IUPAC u TpuBHanbHON) M yMEHUE HUCIOJIB30BaTh €€ NIl pelIeHUs
yueOHO-TI03HABaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJETU
IUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI TI0 aITOPUTMY C OIIOPOH Ha ONpeICICHHUS;

MIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MMOMOUIBI0 YUUTEIS
IPUMEHSITh CUCTEMY XUMHUYECKUX 3HAHWM JJISI YCTAHOBJICHHUS B3aUMOCBSI3EM MEXAY
U3YYEHHBIM MAaTE€pUAIOM W MpPHU MOJIYYEHHH HOBBIX 3HAHMI, a TaKKe B IpoLEcce
BBITIOJIHCHHSI YYEOHBIX 3aJlaHUi W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BOKHEHUIINE XMMHUYECKUE MOHSATUS: XMMHUUYECKUW JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHYECKasi PpEAKUHUs, pPEaKUHH COCAUHEHHUS, PEAKIUU PA3JIOKEHUS, PpPEaKIHUH
3aMEIIeHUs], peaKIuu 00MeHa, TeTIoBON A (EeKT peakiuu, dK30- U IHAOTEPMUUYECKUE
peaKkuuu, pacTBOp, MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTA B COECIWHEHUH, MaccoBas
JIOJISI ¥ TIPOLICHTHAs! KOHLIEHTPAIMs BEUIECTBA B PACTBOPE, AJIPO aTOMa, SJICKTPUUECKUIA
CJIOW aToma, aToOMHasi OpOuTaj b, PaguyCc aTroMma, BaJEHTHOCTh, CTENECHb OKHUCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULATEIBHOCTD, MOJIAPHAS. M HEMOJSpPHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKas peueTka (aToMHas,
MOHHAs, METaJUIMYeCcKasi, MOJIEKYJspHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss JUCCOLMAlMs, pEakUMd HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKIUHU, KaTaau3aTtop, MpeAesbHO
nomyctuMas konuentpauus (I1/1K), koppo3ust MeTasioB, CIIaBhI;

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

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOpHs, TEOPUS DIECKTPOIUTUYECKOU
JIUCCOLIMAIINM, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAX MO3HAHMS, B TOM YHCIIE
AKCIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOJAaX HCCIIECIOBAHMS BEIIECTB U U3YUYECHUS
XAMUYECKHUX PEAKIINM;

MPEACTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEeHUsS dJIeMeHTOB B Ilepuoauyeckoil cucreme (B MajbIX MEPHOJAX M TJIABHBIX
NOJATPYIINAx) U AJIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBSACHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj s1pa, 0o0Illee YHUCIO AJIEKTPOHOB),
pacupenesieHueM 3JEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpeX
MEPUOJIOB, Kalusl U KaJbIUs; KIacCU(DPUIMPOBATh XMMHUYECKHE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIca IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIHI;

yMEHUE KIacCU(PUITUPOBATH XUMUIECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA U
XUMUYECKUE PEAKIMU C OMOpPOl Ha CXEMbI; OINPENEsATh BAJEHTHOCTh M CTEIEHb
OKHCJICHHUS] XUMUYECKUX DJIEMEHTOB, BUJ XUMHUYECKON CBSI3U M THUIl KPUCTAIIMYECKOU
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CTPYKTYpbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPebl B BOJAHBIX PACTBOPAaX BEIIECTB
(KMCTOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEI 10 AJITOPUTMY YUE€OHBIX IEUCTBHM;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMa3, KpEMHHUM, a30T,
docdop, cepa, XJop, HATPUH, KA, MarHUH, KaJIbIIUNA, AJIIOMUHHM, )KeJI€30) U CI0KHBIX
BELIECTB, B TOM YHCI€ MX BOJHBIX pacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, xenesa (II u III), oxcuasr yraepoaa (I u 1IV), kpemuus (IV), azota u docdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHasi, KPEMHHUEBAs KUCIIOTA U UX COJIM); ONMKCHIBATH C ONOPO HA MIIAH U KIIFOUEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHHUS TOCJE MPEABAPUTEIHHOIO aHajau3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTb
NPOTEKAHHUSI XUMHUUYECKUX MPEBPAILCHUN B PAa3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MIPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKUii (B TOM YKCIIE PEaKIuii HOHHOTO 0OMEHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN), HILTIOCTPUPYIOMIUX XUMHUYECKUE
CBOWCTBA M3YYCHHBIX KJIAcCOB / rPylIl HEOPraHWYECKMX  BEINECTB, a TaKXKe
NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCIMHEHHUH, MACCOBYIO OO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, oObEM ra3oB C OMOpPOM Ha
o01ue GopMysbl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi U
HaXOJUTh KOJIMUECTBO BEIECTBA, 00bEM U MACCy PEareHTOB WJIM MPOAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNnropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE) MPU HM3YUYEHUU BEIIECTB U XUMHYECKUX SBICHUU C
OMOpOM Ha aITOPUTM YYEOHBIX NEHUCTBUM;, yMeHHe ChOpPMYIUpOBaTh MPOOJIEeMy U
IPENJIOKUTD MTYTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH1ue OCHOB 0€30MacHON padOoThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U J1a00paTOPHBIM 000PY10BAHHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX JKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENsI C OOCYXKIEHHEM IIjlaHa
PabOThI UM COCTABIICHUEM TAOJIHIIBI:

M3Yy4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

M3y4eHHE CIIOCOOO0B pa3/IesICHHs] CMECei;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOM MacCOBOW JOJIEM PacCTBOPEHHOIO
BEILIECTBA;
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UCCIICIOBAHUE W OINKHCAaHUE CBONCTB HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
ONPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KUCIOT U LIETIOYEH;

U3YyYEHHE B3aUMOJCHCTBHUS KHCIOT C METaJUIaMH, OKCHUJAMH 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  HKCIEePUMEHTAIbHbIX 3amady 1o TemMe «OCHOBHBIE  KJIACChI
HEOPTraHUYECKUX COCTUHECHUIN;

pelIeHre  AKCIEPUMEHTANIBHBIX  337ad4 1O TeMe  «DJNEeKTPOJUTHYECKAs
JTUCCOIIAALIHSY;

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

pEILIEHHE SKCIEPUMEHTAIBHBIX 3aady 1o TeMme «BaxHeliine MeTauibl U HX
COCIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IUHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEHTa B (GoOpMe BBIBOJIOB,
JI0Ka3aTeIbCTB, rpa)uKOB U TAOJUI] U BBISIBIIATH SMIUPUUYECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWIaMu 0€30MaCHOTO OOpallleHUs! C BEIIECTBAMU, UCIOJIb3YEMbIMU
B TTOBCEHEBHOM JKU3HU, a TAKXKE MTPaBUJIAMU TIOBEICHHUS B IIEJIAX COSPEKEHUS 3/I0POBbSI
U OKpY>KaIoIeH MPUPOIHON Cpeapl; MOHMMaHWE Bpena (OMAacCHOCTH) BO3JSHCTBUS Ha
KUBBIE OPTaHU3MBbI OIPEICIICHHBIX BEIIECTB, a TAaKXE CIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHUS WX BPETHOTO BO3JCUCTBUS; MOHMMAHUE 3HAYEHUS >KUPOB, OCIKOB,
YTJIEBOJIOB I OpPraHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
NPaBUWJIHHO MCIOJB30BaTh HW3YYEHHBIE BEIIECTBA M MaTepuayibl (B TOM YHCIE,
MUHEPAIbHBIC yIOOPEHUs, METAUIbl U CILIABbl, MPOIYKTHI MEepepabOTKU MPHUPOIHBIX
MCTOYHHUKOB YTJEBOAOPOAOB (YIJi, MPUPOJHOTO rasza, HeQTH) B OBITY, CEIbCKOM
XO034MCTBE, HA TPOU3BOJCTBE;, YMEHUE TMPUBOJAUTH IMPUMEPHI MPABUIHLHOIO
WCIIOJIb30BaHUs U3YUYCHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMU, MPOUCXOMSIIMMU B MakKpO- U MHUKPOMHUPE, OOBICHSITH
MPUYMHBl MHOTOOOpa3usi BEIECTB, YMEHHUE WUHTETPUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSMU JAPYTUX yU4EOHBIX MPEAMETOB C TOMOIIBIO TIEarora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JJOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMIME OMbITa pabOThl C PA3TMUYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIOMYJISIpHAs JIUTEpATypa, CJIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OIOPOM Ha aJIrOPUTM: YMEHUE OOBEKTUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
IIPEBPALIECHUAX U NIPAKTUYECKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeesieHHbIe M0 rojlaM 00y4eHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJy, YK€ Ha3BaHHbIE B MPEIbIAYIIMX rofax MO3UIINH, Kak
MIPABUIIO, IOCJTOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
110 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEBIAYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHYECKHX [OHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHASA U
HEOAHOPOJHAsA), BaJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJIEKYyJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 1OJIsl XUMUYECKOTO JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPUILIATEILHOCTH ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJaccUu(PUKaluusg peaklMil: peakuuyd COEAUHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], peaKMi 0OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOW aroMa, aTOMHasi OpOUTAIIb, PAIuyC aTOMa,
XUMHUYECKasi CBSI3b, MOJISIPHAS W HEMOJspHAs KOBAJCHTHas CBA3b, MOHHAsI CBSI3b, MOH,
KaTHOH, aHUOH, PacTBOP, MAaccoBasl JIOJI BelIecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNH (cM. 1. 1) u
IPUMEHSTh 3TU NOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIHi, 3JIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACNICHUS, B TOM
YyHuClie CTPYKTYPUPOBAHHBIE; IMPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHUW 1O (QopMyrnaM; BHUJI XUMHUYECKOM CBsI3U (KOBAJIGHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEIUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENSI TIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWH, ISl YCTAHOBJEHHUS B3aUMOCBSI3U
MEX/y U3yYE€HHBIM MaTE€pHAIOM U NP MOJYICHUH HOBBIX 3HAHUM, a TAKXKe MPpU paboTe
C UCTOYHHKAMHU XuUMHUYecKoil wuHbopmaruu. OpHEHTHPOBATHCS B TOHATUSAX U
OTIepUpOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUU PacueTHBIX 3a/lady C OMOPON Ha aNrOpUTM Y4YEOHBIX AECUCTBUN M3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTHh 00O3Ha4YEHUs, KOTOpbIe MMetoTcs B Tabmnwmie «lleproguyeckas cucrema
xumuueckux anemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMMUYECKHX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOllee 4YHucio
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ANIEKTPOHOB U PACHPEIEIEHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBl; HEOPIaHWYECKUE  BEIIECTBA;
XUMHUYECKHUE peakluuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHUIO CTENEHU OKUCIIEHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMMCHIBATh) OOLIME XUMHUYECKHME CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkKAAs ONMCAHWE NPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPON HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B Pa3IUYHBIX YCIOBHSX MOCIE
MIPEABAPUTEILHOTIO O0CYKIECHHUS C MEIarorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3Je€MEHTa 1Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XMMHYECKOW PEAKLUU C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, OO0O0OLIECHHE, cUcTeMaTH3alus, KiIacCU(pUKALUs, BbISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HAONIOJCHUE, H3MEpEHHE,
MOJICIMPOBAHUE, SKCIEPUMEHT *(pealbHbIi W MBICIECHHBIN)* MOJ PYKOBOJCTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000pyOBaHMEM, a TaKXKe€ MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBITIOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOHMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
PacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
OPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB WLIEJOYEH U
KHCJIOT C TOMOILBIO HWHIUKATOPOB (JJakMyc, (eHondTanenH, METWIOpaHxX U Jp.),
HOJATBEPKAAIOUINX KAuyeCTBEHHBIH COCTaB HEOPraHMYECKHX BEUIECTB (KaueCTBEHHBIE
pEeaKkMK Ha HOHBI) [0/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITHUN: XUMHUYECKUN DIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIEHHS, XUMHUYECKass peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIpPHBIH 00BEM, PacTBOP;
AJIEKTPOJIUTHI, HEINEKTPOIUTHI, JICKTPOIUTUUYECKAS TUCCOLMAIMUS, PEAKIIMH HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC
peaKkiuu™, OKUCINTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEITb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTpOnusi, amMQpOTEpHOCTh, XUMHYECKas CBS3b
(koBaJIeHTHAsl, WOHHAS, METAJUIMUYEeCKas), KPUCTAIMYECKas pemeTKa, *KOppo3us
METAIJIOB, CIUIaBBI, CKOPOCTh XHMHUYECKOW pEaKIUu*, TMpeneabHO JOMyCTHMasl
koHuentpanus (II1K) Bemecrsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHHA (cM. 1. 1) ©
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MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKM M CUMBOJBI JUIsl (PUKCALIMKM PpPE3yJIbTAaTOB HAOJIOICHUMA,
cocTaBieHus] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEaKIMi, 3alUCH JaHHBIX
yclioBuii 3a1a4. Mcons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
TabJIMIle PACTBOPUMOCTHU KUCIIOT, OCHOBAaHUH U COJIEH B BOJIE JIJISl BBITIOJTHEHUS 3a/JaHUH.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO0 COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C OMTOPO Ha ONPEIEICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3UM (KOBAJEHTHAs, HWOHHAsg, METaJUIMUecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsij] HMOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCIOT M IIEJIOYEH, *TUIl KPUCTAIUIMYECKOM pEmETKA KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAHME: *OMHUCHIBATh U XapaKTEpHU30BaTh* TaOIUMYHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XMMHYECKUX OJJIEMEHTOB: pAa3iH4YaTh MOHSITHS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MIEPUOINYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(coctaB u 3aps siIpa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
Ter1oBoMy 3G (eKTy, M0 U3MEHEHUIO CTETICHEW OKHUCIICHUSI XUMUYECKUX JIEMEHTORB) C
ONOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAask ONMHCAHUE MPUMEPAMU MOJEKYJISPHBIX U
VOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN C OTIOPOU HA CXEMBI;

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

pPacKpbIBaTh CYIIIHOCTh OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUSI XMMHUYECKHX TMPEBPAIICHUN TOCIEe MPEeABAPUTEIBLHOIO
00CYXIEHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COCTUHEHHUS, MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW pPEaKIHHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyoBaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U yIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BEILIECTB: PACO3HABaTh OMNBITHBIM MYTEM XJOPUA- OpOMHI-, MOAUA-, KapOOHAT-,
docdart-, cunmkar-, cyibdar-, THAPOKCU]I-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMd MBICTUTEIBHOU JIEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI N3YYCHUS CBOMCTRB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; €CTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJCITUPOBAHKE, SKCTICPUMEHT (peabHBIN
1 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 « XUMHs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMMbl 0CHOBHOTO 00111ero oopazosanus. [Ipu aTom 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 IJIaHMpOBaHMs i oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOX — B OTAEIIBHOM KJIACCE.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B Henento, 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

Pa3nen 1.IlepBonavanbuble XumMuyeckue noHsstusi(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. JJabopaTopHOe 060pyJOBAHHUE.

2. PaznuyHble BUAbI XUMUYECKOU MOCYAbI.

3. O6pasiibl BelecTB.

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

JlaGopaTopHble U NpaKTU4YeCKHe PaGoThbl

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[IpaBusia 6e30macHO paboThl B XUMHUY€ECKOH J1abopaTOpUH.
Ne 2. OumncTKa 3arpsAsHeHHOW NOBAPEHHOM COMM
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PackpbIBaTb CMbIC/I U3y4aeMbIX MMOHATHH C IOMOIIbIO Nejarora.

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

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

PazsinyaTh PpusnvecKre U XMMHUYECKHE SIBJIEHUS C OTIOPOH Ha ONpeJeseHus.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

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

[l1aHUPOBATh ¥ NPOBOAUTH XUMHUECKUH SKCIIEPUMEHT 110 U3YyYEHHIO U
ONHCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/ie/ieHUs cMecei
Bell|eCTB M0/{ PyKOBOJCTBOM IeJjlarora c 06Cy>JieHleM IJIaHa paboThI.

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

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



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

AToMBI 1 MOJIeKyJIbl. XUMHUYECKHEe 3JIeMeHThL. 3HaKH (CUMBOJIBI)
XUMHYEeCKUX 371eMeHTOB. [IpocThle U C/I0KHbIE BellecTBa.
ATOMHO-MoOJIEKYISIpHOE YYeHUe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BelllecTB.*
OTHocUTe/IbHAs aToMHas Macca. OTHOCUTE/IbHASI MOJIEKYJISIpHAs
Macca. MaccoBast Zj0J1s1 XHMUY€ECKOT'0 3J7IeMEHTA B COeJUHEHHU .
dusuyeckre U XUMUYECKHUE SIBJIEHUs. XUMHUUeCKas peaKiusl.
[IpU3HaKK U yCJI0BUSI NPOTEKAHUS XUMHUUECKUX PeaKLIUH.
XuMUYecKre ypaBHEHUS.

Tumnbl XUMHUYeCKUX peakiui (coeAUHEeHMs], pa3/IoKeHHUs,
3aMelleHus1, 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, B3auMoJieCcTBHe XKeJie3a ¢ pacTBopoM costu Megu(1D)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHS MacChl.

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 No3 Mpur3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

BblunucneHusn

— OTHOCHUTEJbHOH MOJ'IEKyJ'IHpHOljl MaccChI BelleCTB;

— MaccoBou A0JIK XUMHUY€CKOrI'o 3JIEMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

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

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

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

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJeHUH C TOYKU 3peHus
aTOMHO-MOJIEKYJISIPHOTO yYEHHUS C HCII0/1b30BaHUEM BHU3YaJbHOH OINOPBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (10 YUCIY U COCTABY pearupyolux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

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

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

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XUMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZ0BaHHEM, & TAKXKE IPABUJIAM 00palLleHHs C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb3oBaTh 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
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHU

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

(54)

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

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

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

06 OKCHAX.

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

*TensioBOM 3P PEKT XUMHUYECKON PEAKIUH, TIOHATHE O
TePMOXHMHUYECKOM yPaBHEHUH, 3K30*- U IHJJ0TEPMHUYECKHUX
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.
OnbITEL, eMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpauieHus TopeHus.

Na6opatopHble 1 npakTMyeckne paboTbl
JlaGopaTOPHBIH OIIBIT:

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

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

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

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

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

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

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

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /Il COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

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

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

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

YyacTBOBaTb B COBMECTHOH paboTe B rpyIiIe.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIEeI0BATENbCKOH JIeITeNIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

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



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(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 OMBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

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

KonnyecTBo BemecTBa. Mosib. MoJisipHas Macca. 3akoH
ABorazpo. MosisspHbIH 06'b€M ra3oB. PacyéTbl o XUMUYECKUM
yPaBHEHUSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BblunucneHusn

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

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

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

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

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

CrnenoBaTb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPHH NPH UCNIOJIb30BAaHUU
XUMHYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/iarora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

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

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

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

YyacTBOBaTh B COBMECTHOH paboTe B rpymine

PackpbIBaTb CMbIC/I U3yYaeMBIX MOHATHH U IPUMEHSATD 3TH NOHATHSA, a TAKXKe
M3y4eHHbIe 3aKOHbI U TEOPUHU JJIs1 pellleHUs] PacuéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO Maccy Bell|eCTB; KOJIMYECTBO BelleCTBa, 00 bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

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

BbIcTpauBaThb pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMarrio U3 yueGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAaMOTHO HCII0JIb30BaTh
M3y4YyeHHbIH MOHATUHHBIHN annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/bl. *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 MPUPOJIE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

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.

Na6opatopHble 1 npaKTMyeckne paborbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBeHHe PacCTBOPOB C OIlpeieIEHHON MacCOBOM
JloJiell pacTBOPEHHOTrO BellecTBa.

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

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

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

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

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

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEHTA 110/ KOHTPOJIEM Ie/1arora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

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

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

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HccIe[loBaTeIbCKOH J1eITeIbHOCTH HayYHO-NIONYJ/ISIPHYIO JINTEPATyPy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, pyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaAIUMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0/1b30BaTh U3y4YeHHbIH TOHATUHHBIN aNnapaT Kypca XUMHUH [oCJIe
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 nostydeHus.* Psi akTHUBHOCTH MeTaJLJIOB.

Couu (cpeZiHUE): HOMEHKJIATYPa, *COCO6bI MONyYeHHsT*,
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

06pa3sibl HEOPraHUYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KHCJIOTHI C OKCUA0M
meau(ID).

Peakuus HedTpainsaLuu.

BriTecHeHuUe 0AHOTO MeTasljla PYTUM U3 pacTBOpa COJIH.

Na6opatopHble 1 NpakTMueckne paborbl

JlaGopaTOpHbI€e OMBIThI:

B3anMo/ieliCTBHE KHCJIOT C MeTaJlJIaMHU.

[ToslydyeHHEe HEPACTBOPUMBIX OCHOBAaHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpoxcuga Menu(1l) npu HarpeBaHuw.
[IpakTHyeckas pabora:

Ne 7. PelieHue 3kcriepuMeHTabHbIX 3a/1a4 1o TeMe «OCHOBHbIE
KJIACChl HEOPTAaHUYECKUX COeJUHEHUI».

BbluncneHus
— 10 YpaBHEHHUAM XUMHYECKUX peaKLU/II‘/‘I

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

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
UX 110 MEXYHapOIHOH U TPUBHAIBFHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

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

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BaHHEM
cxeMsl «['eHeTH4ecKast B3aHMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX
COEIMHEHHUIN» 10J] PYKOBOACTBOM IIearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH Peaknnii, HILTFOCTPUPYIOIIIX XUMHIESCKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

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

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTA 1
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopMmynpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPaBHI 0€301TacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEpaTypbl XUMHIECKOTO
COZIepXKaHHs, CIPaBOYHbIC MaTepHallbl, pecypchl VIHTepHeTa, OCylecTBIeHHE BBIOOpa
0/l PyKOBOJICTBOM II€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPaMOTHOE HCIIOIB30BaHHE
W3YYIEHHOTO IOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM IIJIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CtpoeHue aTOMOB. XMMHYecKas CBA3b. OKMC/IUTE/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 3JIEKTPOHHBIX 060JI09EK aTOMOB MEPBBIX
20 XxuMHYeCcKUX 371eMeHTOB [leprouyecKkoi cucTeMbl

. U. MeHpeneeBa.

XapakTepUCTUKA XUMHUYECKOTO 3/IEMEHTA M0 €ro MOJIOXKEHHUIO 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
npakTuku. [l. U. MeHiesieeB — y4éHbIH, eJaror ¥ rpaXkJjaHuH.*

JAemoHcTpauumn

KopoTkomneproaHas u JyIMHHONEpHOUAHAsA GOPMbI
[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 IEPUOANYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IleJjarora.

[ToHMMaTb 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 NT0JIOKEHHUEM 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 U3MeHEHHs CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 10
rpynnam u nepuoam [lepuoiuueckol CUCTEMBI C IOMOILbIO IeAArora.
XapakTepu30BaTh XMMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHO/0B, KajIus,
KaJIbIIUs [0 UX MoJIoKeHUIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CnenoBaThb NIpaBuaM 6e30MacHOM paboThl B JaGOPATOPUH NPH UCIIOIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYpHUPOBaAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEMY XMMHUYeCKHUX 31eMeHTOB /I. U. MeHzie1eeBa, TabIULy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXMMHYECKUN PsAJL HaNpsDKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTEIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iejarora



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

9 KJIACC

*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 Hexemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

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

OnpefiessITh BUJ, XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

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

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

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

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

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
aJIrOpUTMy pa3bopa OKUCIUTeNbHO-BOCCTAHOBUTEbHON pPeaKIHH.

HWcnosib30BaTh NpY BBINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe

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

MpumepHble TemMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paspe 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asemeHTOB /I. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH 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 HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XUMHUYECKOU CBA3U U THIIBI
KPUCTAINYeCKUX PeIIéTOK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol CUCTEMbI XUMHUYECKUX 31eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10KeHuIo B [leproguyeckoit cucteme /[l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

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

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO Ha CXEMY.

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

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
NpeABapUTEJNbHOTO pasbopa.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJIIPHYIO JJUTEepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKui
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o uMc/1y M coCcTaBy Y4acTBYIOLIUX B peaKIMH BeIIeCTB, *11o
TenJoBoMy 3¢ dEKTY, 10 U3MEHEHUIO CTeNeHeH OKUCIeHUs
XUMHYECKHX 3J1eEMEHTOB, 10 06PAaTUMOCTH, 110 YYaCTHIO
KaTaju3artopa).*

*JK30- ¥ IHAO0TEPMUYECKHE PEAKIIH, TEPMOXHMUYECKHE
ypaBHeHHUs. [IOHSAATHE 0 CKOPOCTH XUMHUYeCKO# peakuuu. [loHsATHE O
rOMOT'€HHBIX ¥ FeTEPOreHHbIX peakuusx. [loHsTHe 06 06paTUMbIX
Y HeoOpaTHUMBIX XUMUYECKUX peaKuusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOPEI, BJIUAIOIINE HA CKOPOCTb XUMHYECKOH
peaKkLUU U N0JI0XKEeHHe XUMUYECKOro paBHOBecus.*
OKHC/INTENbHO-BOCCTAHOBUTEIbHbBIE PeAKIUU (3/1eKTPOHHBIN
0aJIaHC OKUC/IMTEbHO-BOCCTAHOBUTENbHOH peaKLiu).

JleMoHCTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKOM peaKUM OT pa3IMYHbIX
daKTopoB.

2. BoszelicTBUe KaTa/M3aTOpPa HAa CKOPOCTh XUMUYECKOM peaKLUH.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CMeleHMe paBHOBECHUSI XUMHUY€ECKOH peaKI1u.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
MPOAYKTOB 110 ypaBHEHUSIM XUMHUYECKUX peaKIui

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
OTMCAaHUU CBOHCTB BelL|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XUMHUYECKUE peaKLUU 10 Pa3JIMYHbIM MPU3HAKAM.

YcTaHaBAMBATh 3aBUCUMOCTb CKOPOCTH XUMHUECKOU PeaKIuu OT pa3JInIHbIX
($aKTOPOB MO/ PYKOBOACTBOM YYHUTEJISI.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBLHOTO CTPYKTYPUPOBaHUSI MaTepUaia.

HWcnosib30BaTh MPHU BBIMIOJHEHHUU YYe6HbBIX 33/JaHUH U B ITpolecce

HCCJIeI0BATENIbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel THTEpHETA
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeJicCTaBJeHUH 006 3IEKTPOJIMTHUECKOU Aucconnanuu. Cpesa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHUOHBI : XJIOPU/JI-, 6pOMU/], 03U/ -, CyJIbdaT-, KAPOOHAT-,
cuuKaT-$pocdaT- aHUOHBI, THAPOKCU/A-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJbliusi, aJIIOMUHUS, KeJie3a 2+, 3+, IIUHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

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

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HaATpHsl, KapOOHATa HATPUs], XJIOPHAA [IUHKA).

JlaGopaTopHble U NpaKTHYeCKUEe

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

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

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

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
[IpakTHyeckas pabora:

Ne 1. PeureHue akcrepuMeHTabHbIX 3a/1a4 110 TEME.
BbruucieHust

— [0 YpaBHEHHUSAM XHUMHUYECKUX PeaKui

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 TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[l1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThl B JTaGOpaTOPUU NPHU
HCI0JIb30BAaHMHU XUMUUYECKON NOCY bl U 060pYy/J0BaHUSA 110 KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C Ne/Jarorom.

Pa3gen 2. HemeTa/uibl 4 UX coeAuHeHU (24 4)
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
KucaopooM),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanum
BuanMaTepHaan: raJIoreHbl U UX COeJUHEHHUA.
O6pasibl XJI0PUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

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

BeruuciieHust
10 YPaBHEHUSIM XMMHUYECKHUX peaKLUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHbBI B PACTBOPE C UCN0JIb30BAaHUEM TaB/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[l1aHMpPOBATh U OCYLIECTBAATH Ha NPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,
MIPOBOAUTH HAGJII0I€HHUS, [IeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHu (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

Bell|eCTB — KHUCJIOPO/a U Cephl.

AJIJIOTpOHHbIe MOI[I/ICl)I/IKaHI/II/I KHUCJIOpOJa U Cephl. XUMHYeCcKHe
CBOMCTBA cepbl. B3auMozelicTBHe C HeMeTa/lIaMH - BOZ,OPOJIOM H
KHUcCJiopoaom, MeTa/lJlaMy, KOHIEHTPUPOBAHHBIMU a30THOM U
cepHO# kucjaoTaMU. CepoBoiOpOJ, CTpoeHHe, u3nuecKue

OG6BSCHATH 001IKie 3aKOHOMEPHOCTU B U3MEHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpymnmax"”.

XapakTepu30BaTh pU3UYECKHE
Y XMMHYECKHe CBOMCTBA MPOCTOTO BeleCTBa Cephbl U €€ coeJJMHeHUH
(cepoBOmOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IPpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiensTh Ha/IM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeACTaBUTEJIS KJIacca KUCJAOT U *cneuudpuyeckue™), npumeHeHre. | OOBACHATD CYLIHOCTD 9KOJOTUUYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKON
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepUaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX NpoLecchl (Ha mpuMepe NPOU3BOACTBA CEPHOU KUCIOTHI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLusl Ha Cy/IbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U €€ coeHEHUH B npupo/e. *XumMuueckoe nezjarora.

3arpsisHeHMe OKpYy»Kalollel cpe/ibl COeIMHEHUSMHU CEPEI [Ipou3BOAUTE BBIUUCIEHHUS [10 XMMUYECKUM YPAaBHEHUSIM [0 aJITOPUTMY.
(Kk1CJIOTHBIE JOXK/H, 3arpsI3HEHHE BO3/yXa U BOJOEMOB), CIIOCOGEI HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

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

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cyabdaT-HOHOB.

BsauMmozelicTBrUe pa36aB/JeHHON CEPHON KUCIO0THI C LIUHKOM.
BreruuciieHus

T10 YpaBHEHHUSIM XUMHUYECKUX PeaKIui
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

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

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

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue*).
*A30THUCTasA KUCJAOTA. Mcrnosib30BaHWe HUTPATOB U COJIell aMMOHUS
B KaueCTBe MUHepaJbHbBIX yJ06peHnH.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHble Moaupukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

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

*Wcnonp3oBaHue ¢pochaToB B KaueCTBe MUHEPAJIbHbIX YA00peHUH.*
3arpsisHeHUe NPUPOJHBIX BOL0EMOB pochaTaMu.

JleMOHCTpanumn
Konnekuuu: pocdop u ux coeuHeHUsl.
B3auMogeiicTBHE KOHLEHTPUPOBAHHOMN a30THON KHCJIOTHI C MeJIbIO0.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

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

Ne 10. [TosyyeHre aMMuUaKa, U3y4YeHHe ero CBOMCTB.

BbruucieHust
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKMU Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpyKarwIlei cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XMMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HabGJII0/IeHHs], ieJIaTh BIBOADI 110 pe3yJ/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJibl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJJoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATENbCKOH [1eITeIbHOCTH HAyYHO-TIONYISAPHYIO JIUTEPATYPY
XMMUYECKOI0 CO/IepXKaHusl, CIPaBOYHbIe MaTepHaslbl, pecypchl HTEepHeTa
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKA XUMUYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriiepo ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBuUe ¢ MeTa/IaMH, HeMeTa/JIaMH,
KOHIIEHTPUPOBAaHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacnpocTpaHeHHe B IpUpo/ie, GU3UUECKHe U XUMHYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB IVA-
IPYINIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCThIX BEILECTB
yIJepojia U KpeMHHUS U UX COeJUHEeHUH (OKCU/IOB YTJjiepo/ia, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBa, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleliCTBUe Ha XKMBble OPraHU3MBI, IOJIyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kap6oHaT-MOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepoia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. MPOBOAUTH HAGJII0I€HHUS, ZIeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTA
[ToHsiTHE 0 GMOJIOTMYECKU BOXKHBIX BeIlleCTBaX: XKHUPaAX, OesIKax, rocJjie NpeiBapyUTeJbHON paboThIL.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usrnyeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie KpeMHUs(IV) 1 KpeMHUeBOH kucyoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCI0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpoUTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIel0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
LleMeHT, 6eTOoH, Xesie306eToH. [[po6ieMbl 6e30MacHOro XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa
UCTIO0JIb30BAaHUSA CTPOUTENbHBIX MaTepHasoB B NOBCeJHEBHOMN nocJie KOHCY/IbTallUH C e aroroM.
YKU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/IM4eCcKUX peléToK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJIeKyJT OpraHUYeCcKUX BelecCTB.
JlaGopaTopHbie ¥ IpaKTHYeCKHEe PaGoThl
JlabopaTOPHBIH OIBIT:
KauecTBeHHas peakijusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboTHI:
Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemMeTasnbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOM AoJIeH.

Pa3gen 3. MeTa bl U MX coeguHeHus (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e CIOCOOBI TOYYEeHUSI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3AIUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanum

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIaBOB, UX
dU3UYECKUMU CBOUCTBAMU.

Mogesiu KpUCTa/ZIN4eCKUX PELIETOK METAJJIOB.
BujieomaTepuasbl: KOppO3Us METAJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

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

BeruuciieHus1
— 110 ypaBHEHUSIM XMMHUUECKUX PeaKl Ui, eC/IM OJMH U3 peareHToB
COZIEP>KUT IpUMeCH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

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

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOAUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEIbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
111€JIOYHbIX METAJIJIOB U UX COEIUHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, TUAPOKCcH, cosn). *JKEcTKOCTb BOIbI M CTOCOOBI
eé ycTpaHeHUs.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

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

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumn

BsauMozelcTBre HAaTpHUs C BOAOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3aMH aJIlOMUHUS U €ro CIJIaBOB.
AM(I)OTeprIe CBOMCTBa TUAPOKCHAA aJIFOMHUHHA.
KayecTBeHHBIE peaKuu Ha NOHBI XKeJie3a.
[IpakTH4eckre paboTHI:

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

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOpOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
MPOBOAUTH HAaGJII0A€HHUS, [ieIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIepUMEHTa.

CnesoBaTh NpaBuiaM 6e30nacHOl paboThl B 1aG0paTOPUHU NPHU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIelOBATEbCKOH J1eITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTENbHON KOHCYIbTAIUHU C 11e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B >)KU3HU
YeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LLECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOFI >KM3HU YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCII0JIb30BaHHE BelleCTB U XUMHUYECKHX peaKL{I/Iﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMHH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOAEH,
OCHOBHbIE BeleCTBa U MaTepHasbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(B3v) [IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX

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

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIEHHOCTH, CEJIbCKOT0 X0351CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

Belects — [1J1K). YMeTb 0Ka3bIBaTh IEPBYIO IOMOLLb IPHU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHHs € OIOpoi Ha HUHPOPMALHIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke pabodedl mnporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHWU [JOJLKHBI ObITh Y4YTEHbl BO3MOXKHOCTU HCIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

- BAPUAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHM€ B OT/IEIHLHOM KJlacce. B n1aHHOM BapuaHTe npeaiaraercs:

- U3y4YEHHE MaTepHuana KpyInHbIMU OJIOKaMu;

- orepexaroriee oOy4eHue;

- BO3MOKHOCTh IPUMEHEHHMSI 3HAHUH B Pa3JIMYHBIX YCIOBUSAX (MIEPEHOC 3HAHUH MO aHAJIOTUU OT OOUIMX CBOMCTB Pa3IMYHbIX
KJIACCOB BELIECTB K OOIIMM U CHelU(pUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYUBAET JOJIIO CAMOCTOSTEIILHOCTH
oOy4Jaronuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3yYeHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPHULIATEIBHOCTBI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BELIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJUIMYECKHX DPELIETOK.
(Temsl: cTpoeHne aToMa, CTPOEHUE BEIIECTBA, BaXKHEHUIIINE MPEACTABUTEIH IIPOCTHIX U CIIOKHBIX BEIIECTB, XUMUYECKUE PEAKIIVH).

M3MeHeHue TUIaHUPOBAHKUS 110 Pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- W3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMUECKON XMMHUHU OCYIIECTBISETCS B 8 Kjacce, 00Jbllle BpEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuil B 9 kimacce. U3 9 kiacca B 8- nmepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUil",
"DNeKTpoJUTHYECKAs TUCCOUAINS. XUMUUECKUE PEAKIIUU B pacTBopax';

43



- 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 «Bomopon»);

- BbIIesieHHe oTaeNbHbIX TeM (Tema «llepBoHadanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX»). BrlieneHue B OTAENIbHYIO
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
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTHuyeckoe 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! paboThI

Paznen «IlepBoHavyasibHbIe XUMUYECKHE MTOHATHSY, 144

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 [pakruueckas padota Nel « JlabopatopHOe 000pyHOBaHUE H IPUEMBL
€CTECTBOZHAHUS U MIPAKTHIECKOH oOpaIeHust ¢ HIM)
JIEATENBHOCTH Y€JI0BEKa. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps3HEHHON TOBapeHHOH comn’”

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 «Ilepuoanyeckuil 3ak0H U nepuoauyeckas cucreMa xumuueckux anementos JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. O KUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponshnas padora Ne2 «Ileproandeckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.M. Menpeneea. Ctpoenue aToma»
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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 «Kucnopon. Bogopon»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpHroToBICHHE PACTBOPOB C ONPEAEICHHON
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 M XUMHYECKUE peakIumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboTh

Ha3zBanwus pabot

Pasznen «IloBTopeHue u yriyOiieHHe 3HAHUH OCHOBHBIX pa3/ieNioB Kypca 8 kinacca «BelecTBo U xumMudeckue peakiumny, 10u

[ToBTOpEeHUE U yriryOneHne 3HaHHUit 10 1 [IpakTuueckas padora Ne 8 «Peakiuy HOHHOTO 0OMEHay

OCHOBHBIX pa3JIeNioB Kypca § Kiiacca IIpakrudeckas padora Ne9 «KadecTBeHHBIE peakIUK B PACTBOPE»
KontponbpHas pabora Ne 6 «DnekTpoauTHieckas TUCCOIUAIINsD)

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 «Hemeramnst 1V-VII rpynn u ux coegunenusy, 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

6.001mast XxapaKTepUCTUKA
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

IIpaktudeckas padora Nell «[lomydeHue yrieKUCIOro ra3a i U3yYCHUE €ro CBOMCTBY
IIpaktudeckas padora Nel2 «PerieHne 3KCIIepUMEHTABHBIX 33/1a4 [0 TEME
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontpospHas padora Ne7 «Hemetambn

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 oxpyKaromas cpeaa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kkypcy «Heopranudeckasi XumMusi»

3

KontponbsHast pabora Ne9 «Mtoropas paboTa 3a Kypc HEOPraHUUECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHbIe TeMbI,
pacKpbiBaloLme faHHbIN pasaen
nporpammol,

M KO/IMYECTBO 4acos.,
OTBOAMMOE Ha UX U3yyeHue

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. PazsinyHble BUABI XUMUYECKON MOCyAbl. 3. 06pa3ibl
BelleCTB.

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. OuyucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHSATHH C IOMOILbIO NTejarora.

PackpbIBaThb poJib XMMUHU B IPUPOJE U XKU3HU YEJI0BEKA, €€ CBSA3b C APYTUMH HayKaMH.

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

PazsinyaTh pusnvecKre U XMUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesieHHs.

Onpefie1siTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

CsieoBaTh MpaBUJIaM 0JIb30BAHUS XUMHUYECKOU MOCY/10M U JJaG0paTOPHBIM 060PYy/I0BaHUEM, A
TaKXKe IpaBUJaM o6pallleHUs C XUMUYEeCKUMHU Bellle-CTBAMH B COOTBETCTBUH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO TPaKTUYECKUX paboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBATh ¥ MPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BeleCTB, CIOCO6O0B pas/ie/ieH!s] CMecel BelleCTB 110/, PyKOBOJCTBOM IeJiarora c
o6CyXeHreM MJ1aHa PaboThl.

Hcnosnb30BaTh NpU BHINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpOLiecce UCC/Ie0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPy XUMHUYECKOI0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJiarora.

BbicTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3Y4eHHbIH NOHATHUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BenrecTBa
U XUMHUYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMUYECKHE 3JIeMEeHThl. 3HAKH
(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 XUMUY€ECKOI'0 3JIEMEHTA B COeAMHEHUH.
dusnyeckue M XUMHUYECKUE SIBJIEHUsS. XUMHUYecKas

peaklys 1 eé NIPU3HAKH. YpaBHEHUS XUMHUYECKUX PEAKLUH.

3aKOH COXpaHEHHsi Macchl BellecTB THUINBI XUMHYECKHX

peakuuil (coeJUHEHUE, pa3/IOKEHUE, 3aMellleHHe, 0OMEH).
*M. B. IOMOHOCOB — y4€HBIA-3HIMKIONEAUCT.*

AemoHcTpauumn

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

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aHMO/IeCTBHE CEPHON KUCJIOTHI C XJIOPUIOM
6apus,

passoxxeHue ruapokcuga meau(ll), B3anmogencTere

[IpuMeHATb ecTeCTBEHHO-HAay4YHble METO/bl I03HAHHUS (B TOM 4YHCJ/e HAab/II0ieHuE,
MO/IeJIMPOBaHHE, SKCIIEPUMEHT) U OCHOBHbIE ONlepalUy MBICJIUTENbHOH J1eTeIbHOCTH
(cpaBHeHHUe, K1accUpUKaLMA) A1 U3yYEHHUs BelleCTB U XUMUYECKHX peaKLUi ¢ 0IIopoH Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/I U3yYaeMBIX IOHATHHI U 3aKOHOB U IPUMEHSTb 3TH NOHATHUS IPH ONUCAHUU
CBOWCTB BeIleCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIe C10Ba.

PazsimuyaTh Gu3NYecKre U XUMUYECKHUE SIBJI€HUS, 06'BSCHATD UX CYLIHOCTb C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCI0BUSI UX NPOTEKaHUS.

OGBACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKU 3pEHHUsI aTOMHO-
MOJIEKYJISIDHOT'O YYEHUS C UCIOJIb30BAHUEM BU3yaIbHOW OIOPBHI.

KnaccuduuypoBaTh XMMHUYECKHE peaKLUHU (110 YUCTY U COCTABY pearupyrouiux 1
006pa3yoLIMXCsl BELECTB) C ONOPOX HA CXEMBI.

CocTaBasiTh GOPMYyJIbl OGUHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaATh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH HA aITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM [10JIb30BAHMS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Xe MPaBUJIaM 0OpallleHHs C BellleCTBAaMU B COOTBETCTBUH C MHCTPYKIUAMH 10 BBITIOJTHEHHIO
JJaBOPATOPHBIX XMMUYECKHUX OIBITOB [0/, KOHTPOJIEM Ie/iarora.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPoOLiecce UCCIe[0BaTeIbCKOH
JleATeIbHOCTH HayYHO-TIOMYJIAPHYIO JINTEPATYPY XUMUYECKOTO COJlepKaHMs, 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).
MoJe/i aTOMOB U MOJIEKYJI.

IMpakTnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

Bbluucnenusn

— OTHOCHTEJIbHOH MOJIEKYJISIPHON Macchl BELIECTB;

— MaccoBO# Z10J1M XHMHUY€ECKOT0 3/IeMeHTa 110 GpopmyJie
coeZiMHEeHUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBOJCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThie HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLIeHUS B xuMuH (34)

KosimuectBo BemectBa. MoJjib. MoJisipHass Macca. 3akoH
ABorazipo. MonsipHbIii 06'b6M ra3oB. PacueThbl 1o XUMHUYeCKOM
dopmy.e. PacueTsl MaccoBoi 10JIM XUMUUECKOTO 3/1eMeHTa B
CoefiIMHEHNY, KOJHMYecTBa BellleCcTBa, MOJSAPHOH MacChl
Pac4yéTel 1o XUMHYECKUM ypaBHEHUSIM.

JleMoHCcTpanus:

- 06pa3sLibl BellleCTB KOJIMYeCTBOM OJJUH MOJIb

Boblyuciienus:

-pacyeT 1o ¢popMyJie ¥ N0 XUMUYECKOMY YPaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKE U3YyYCHHbIE
3aKOHBI U TEOPHUHU JJId pelIeHUuA paC‘-IéTHbIX 3aja4 C IOMOIIbIO Inegarora.

BBIYUC/IATH MOJIIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThI IO ypaBHEHHUAM XUMHUYECKHX PeaKIMi C 0Mopoil Ha o6pasel, aIrOPUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEMA, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMyY, Macce peareHTOB HJIM IPOAYKTOB PeaKL[UH.

BricTpanBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOI Ha MHPOPMALIMIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH OHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO ITefiarora.

Paspen 3. [leproauydeckuii 3aKkoH u Illepuoaudeckas cucreMa XMMHU4eCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUuMH4ecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 4)

Tema 4. CtpoeHue aTtoma.
MNepuoanyecKnii 3aKoH n
Mepuogunyeckana cucrema
XUMMUUYECKUX 31EMEHTOB

A. N. MeHgeneesa. (7 4)

[lepBble  NMONBITKM  KJIacCUQUKALMM  XUMHYECKHUX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBle U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
JI. 1. MengeneeBa.

*NJIMHHONIepHOAHAA™®  GOPMBI

XUMHYEeCKUX
KopoTkonepuonnas wu

3JIEMEHTOB

PackpbIBaTb CMbIC/ IEPUOAMYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IeJjarora.

[ToHMMAaTb CyLECTBOBaHHE NEPUOANYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe paJiuyCoB ATOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOH CHCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIULL.

YcTaHaBIMBATh CBSA3b MEX/LY MT0JI0KEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME U CTPOEHUEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUC/I0 3JTEKTPOHOB U pacipe/ie/ieHUe X 10
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 10 TpynnaM 1
nepuojam [leprouecKoi cCUCTEMBI C TIOMOLIbIO TTejarora.
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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

JL W

3JIEMEHTa Ino ero

CHCTEMbI MenpeneeBa. XapakTepucTUKa

XHMHYECKOTO MOJIOKEHHUI0 B
[lepuoaundeckoit cucreme /l. U. Menzesneesa.

paguyca
MeTaJJINYeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKHUX 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 JJIMHHONIepHoAHast GOPMbI
[Teproanyeckoi cUCTEMbl XUMUYECKHUX 3JIEMEHTOB
J. U. MeHpeneeBa.
03HaKoMJIeHHe C 06pa3laMu METAJIIOB U HEMETAJIJIOB.
JlabopaTopHble 1 NpakTUYecKue paboTbl
JlabopaTOPHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, Ka/IHs, Ka/lbLUsA 10 UX
noJsioxkeHuto B [lepuoguyeckoit cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCNOIb30BAaHUHY XUMHYECKOH
nocyAbpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BoicTparBaTh pa3BépHyThble NMCbMeHHbIe U YCTHbIE OTBEThI C 0ITI0POH Ha UHPOPMALHIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbINA
anmapar Kypca XMMHH 110CJ/le CTPYKTYPHUPOBaHUS MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe
CTPYKTYPHUPOBaHUs MaTepHaa, ClipaBoyHble MaTepHasbl ([lepuoguyeckyro cucteMy
XUMHUYecKuX 3jeMeHTOB /. . MeHzesieeBa, TabJIMIy PaCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH s/l HAaNPsXKEeHUH MeTaJlJIOB).

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHbIX 33/JaHUH U B IpolLiecce UCCIe0BaTebCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa Moj PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEaAKIUH

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBSA3b.  *DIEKTPOOTPHUIATENBHOCTh aTOMOB  XHMHUYECKHUX
aneMeHToB.* MoHHasg cBA3b. *TUIBl  KPUCTAJUIMYECKUX
perierox.*

CreneHb OKHUCJIEHHS. OKUCJIHUTENbHO-

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

JdeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
peaKuuy pa3ioKeHUs, COCTUHCHUS

PackpbIBaTh CMBICI M3y4aeMBbIX MOHSATHI 1101 PYKOBOJICTBOM Ie/iarora.

Onpenensats BUA XUMHYECKOU CBS3H B COSIMHEHUHU C MCITOJIb30BAHUEM CXEM.

OnpenensTs cTerneHb OKUCICHUS! XUMIIECKOTO AJIEMEHTa 10 (POPMYJIE €r0 COSTUHEHHS C
HCIIOJIb30BaHUEM AJITOPUTMA.

OmnpenensiTs 31eMeHT (BEIIeCTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBHTEID.

OOBSACHATH CYITHOCTB MPOIIECCOB OKUCIICHUS  BOCCTAHOBIICHUSI.

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

CocTaBisTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHOI PEaKIMH M0 aJropuTMy pasdopa
OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHON PEAKIIUH.

Hcnons30BaTh MU BHIOJIHEHUH YUeOHBIX 3alaHUN TEKCThl y4eOHMKA TIOCIe CTPYKTYPUPOBaHUSA

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MenpneneeBa, TabIHIly paCTBOPUMOCTH KHCIOT, OCHOBAHHMII U COJIEl B BOJIE, IIMEKTPOXUMHUIECKHHN PsII
HAIPsDKCHUN METaJUIOB)
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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
KUC/IopoJa B npupofe, OU3MUecKHMEe U XHMHYECKHUE
CBOMCTBA. Peakjuu ropeHUsI MPOCTHIX U CI0XKHBIX BELECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3HAO0TEPMUYECKHE peakiuy, *TepMOXUMHUYECKUE
ypaBHeHUs.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
KuCIopoJa B

NpUMeHeHue

JabopaTopud U
KHCJ0pOJa. KpPYyroBOpoT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIEHHUE TapHUKOBOIr0 3¢ deKTa, paspylieHne 030HOBOTO
c10s1.

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

MPOMBIIIJIEHHOCTH.

HeMeTaJlJlaMHu )54
NMpUMeEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTHe 0 KUca0TaX KUCIOTHI U conn.

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.

Na6opatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pasLaMu OKCHAOB.

[IpakTHyeckas paboTa:

Ne 4. [TosriyyeHUe KUCA0POAQ, U3yYEHUE er0 CBOUCTB.
IMpakrrueckas paborta Ne5. [lomyuenne Bogopoaa 1 U3ydeHne

€ro CBOMCTB.
Berunciaenus

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

PackpbIBaTh CMbIC/ M3y4aeMbIX NOHATUHI U IPUMEHSATD 3TH NOHATUSA IPYU ONMCAaHUU CBONCTB
BellleCTB U UX NpeBpalleHUuH C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHILE.

XapakTepu30BaTh (OMUCBIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOMCTBA KUCI0PO/ia, CIOCOOBI €ro MOTYIEHHUs,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakluy ropeHusl U MeJlJIeHHOI'0 OKMCJIEHUs C IpeiBapUTeIbHBIM 06Cy¥AeHUEM
napaMeTpOB CpaBHEHHS.

Co6upatb MprUGOpPHI 151 MOJYyYEeHHUS KUCI0pOo/ia (BbITECHEHUEM BOJbI M BO3/yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJOPOJ, IO/ KOHTPOJIEM llefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIS1 COCTaBJIeHHs GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
yPaBHEHHMH XUMHUYeCKHUX peaKLui C yuacTHUeM KUCI0PoJa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Cref0BaTh NpaBusaM 6e30MacHOM paboThl B Ja6OPaTOPUU NPH UCIIOJIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHMsI 10/, KOHTPOJIEM NTelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYMMH BeLeCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOAUTH
Hab6J1I0/leHus, e/1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Iefiarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyIIe.
Hcnonb3oBaTh NpHY BbINOJHEHUH y4eOHBIX 33/JaHUH U B ITpollecce UCCe0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-MONYJ/IAPHYIO JIMTePaTypy XMMHUECKOTr0 COZep>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa NoJ pyKoBOACTBOM llefarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha MHPOPMALIMIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha MJIaH, TPAMOTHO UCINO0JIb30BaTh U3y4YeHHbIN NOHATUWHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopbl.
IMoHsTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CtpoeHue. MosiekyJibl. *®usnyeckue
cBOiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKpblBaTb CMBbICJI U3ydae€MbIX MOHATUHI U NPUMEHATDb 3THU NOHATHUA IPHU ONTMCAHUUN CBOMCTB
BeleCTB U UX l'lpeBpaH.leHl/II‘;l C IIOMOLIbIO ITeaarora.
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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
OCHOBaHMAX. PoJsib pacTBOPOB B NpHUpOJe U B XKU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOAHBIX BOJ,.

YeJIOBEKa.

AemoHcTpauumn

JJ1eKTpOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEePHUAJIOB).

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

Na6opatopHble U NpakTMYeckne paboTbl
IIpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpesie/IEHHON
MacCcOBOH 10J1e¥ paCTBOPEHHOTO BeLECTBA.

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

CoCTaBJISITh YpaBHEHUSI XMMHUECKUX PEAKIMH C yYaCTHEM BO/BI C OIOPOM Ha CXEMY.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C 3arpsiI3HEHHEM NIPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ, OT 3arpsA3HeHuUs 1oce
npe/iBapUTebHOTO0 CTPYKTYPUPOBaHUA MaTepHaa.

[11aHMpPOBATDb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Nleiarora, ¢ UCI0JIb30BaHUEM KJIHUILIE,

CnenoBaThb npaBusiaM 6e30MacHOi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMUYECKOH
nocyZpl ¥ 060py/J0BaHUsA M0/, KOHTPOJIEM Ilejiarora.

[IpOBOAUTD BBIYUCJIEHHUS C TPUMEHEHUEM MOHSITHSI «MaCCOBasi [10Jisl BEIL[eCTBA B PaCTBOpPeE» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOGHBIX 3alaHUH U B IPOLecce UCC/Ie0BaTelbCKON
JleATeJIbHOCTH Hay4HO-MOMNYJ/IIPHYIO0 INTEPATYPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOJCTBOM Iefiarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmapar Kypca XMMHH 110CJle IpeiBapyuTebHOT0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

DIIeKTPOIUTHYECKAs JIHCCOLHAIINS. DNEKTPOJIUTHI i

HEANIeKTPOIUThL. KaTnoHbI, aHMOHBI. *MeXaHn3M TUCCOIMAINN
BEILIECTB C PA3IMYHBIMU BUJAMU XUMHUUYECKOH cBs3u. [loHATHE
ocTernenu aucconnanuu.* CHUIbHbBIC U Cla0ble 37eKTPOIUTHI.
Peakuny noHHOro oOMeHa. YCIOBUS MPOTEKAHUS peakIui
MOHHOT0 oOMeHa 10 KoHua. [loHble U cOKpalEHHbIe HOHHbBIE

ypaBHEHHUs peakuuid. XHMHYECKHE CBOIcTBa  KHCIOT,

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; KaTHOHBI

xene3a (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOLINE B

aMMOHHA, Mar"Huvsga, KaJblusd, aJIFOMHUHHS,

BOJHBIX PACTBOPAX.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOU Ha CXEMBL.

OO6BSACHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJIHBIX PaCTBOPOB C IOMOIIbIO NeJarora.
CocTaB/sITh ypaBHEHUS JUCCOLMALIUN KHUCJIOT, L[eJI0Uel U CoJiel, OJIHbIE U COKpaléHHble
HOHHbIE ypaBHEHUSI XMMHUUECKUX PeaKIMi HOHHOTO 06MeHa.

[l1aHUpPOBaTH U OCYIIECTB/IATh HA NPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOAUTD
HaOJII0/IeHUs, ZIeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIEpUMEHTA I0C/ie TpeJBapUTeTbHON
paboThL.

CiefoBaTh paBUJiaM 6€30MacHOM paboThl B 1a60PaTOPUHM IPHU UCIOJb30BAHUU XUMHUYECKOMN
MOCy/ibl U 060pyAOBaHUS IO/ KOHTPOJIEM Tefarora.

[Ipor3BOAUTD BbIUUCIEHHUS 110 XUMUYECKUM YpaBHEHUSIM.

BricTpanBaTb pa3BEépHYTble MUCbMEHHbBIE U YCTHBIE OTBETHI C 0OPOI Ha HHGOPMALUIO U3
y4eOGHHKa U CIPAaBOYHbBIX MaTEepPHUaIOB, TPAaMOTHO UCII0JIb30BaTh U3y4YeHHbIM MOHATUHHBINA
anmnapar Kypca XMMHUHU [0CJle Ipe/BapUTENBHOTO CTPYKTYPUPOBAHUS MaTepurasa.

HWcnosib30BaTh NPU BBINOJHEHUH YYeOHbBIX 3aJJaHUHN U B IPOLECCE UCCIeI0BATENbCKON
JlesITeJIbHOCTH HAY4YHO-TONMYJISPHYIO JIMTEPATYPY XUMUUYECKOTO COZlepKaHUs, CIPABOYHbIEe
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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, peaKLus HeHTpalu3aluy Mexay
TUAPOKCU/IOM KaJIUsl ¥ COJITHOM KUCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C IIeflaroroM

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*),
HOMeHKJIaTypa *[losyyeHre* U XUMHYeCKHe CBOMCTBA
OKCH/I0B (B3aUMO/IeHCTBHE C BOJOH, KUCIOTaMH,
11eJ1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es04u 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),
*Croco0bl MoJIydeHus.* PsiJi akTHBHOCTH METaJJIOB.

Couu (cpeziHMe): HOMEHKJIATYPa, CHOCO6HI MOTyYeHHS,
B3aMMO/JIeHCTBHE COJIEH C MeTalJIaMU, KUCJI0TaMy,
IeJI09aMH U COJISIMU.

['eHeTHYecKast CBA3b MeXAY KJIaCCaMU HEOPTraHUYeCKUX
coeauHeHuH. ['eHeTHYeckue psabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€eCKHe CBOMCTBA B3aUMO/IeliCTBHE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB Pa3JIMYHBIX KJIACCOB.
B3auMopelicTBue pacTBOpa CepHOM KMCJIOThI C OKCUA0M
megu(1D).
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OmnpeneneHne 0CHOBHBIX KJIACCOB HEOPTaHWIECKUX COCTUHEHUH MO MAOIOHY.
CocTaBlieHHE CXeM CTPOEHHsI OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX COCTUHEHUN Ha OCHOBE
OIpEeEIICHHUS.

CocraryieHHe (OPMYJ OCHOBHBIX KITACCOB HEOPTaHUUCCKUX COCIMHCHHUN M Ha3bIBAHHE UX 1O
MEXIYHAPOIHOM U TPUBHAIEHON HOMEHKIIATYPE C UCIOJIb30BAHUEM OTPEIEIICHHS M TaOIHIIBI
PacTBOPUMOCTH.

KnaccudummpoBanue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLUCMEAM C OTIOPOH HA OTPENIeIICHHS,
CXEMBI B TaOJIUIy paCTBOPUMOCTH.

CocraBieHne TaOJIUIBI TeHETHYECKHUX PSIOB U cXeMbI «[ eHeTndyeckast B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COEIMHEHHI) MO pyKOBOACTBOM I€arora.

[IporHo3upoBaHKEe CBOMCTB BEIICCTB HA OCHOBE OOIIMX XMMHUUCCKUX CBOMCTB M3YUYEHHBIX KIIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIIOJIb30BaHUEM cXxeMbl «I eHeTnueckast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHUI NOJ] pYKOBOJCTBOM IIeJlarora.

CocraBiieHHE MOJICKYJIIPHBIX YPaBHEHUH peaklni, HIUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA
W3yYEHHBIX KIIACCOB U CHOCOObI NOLYyYeHUs BEIECTB H3YUYEHHBIX KJIACCOB, TPYIII, a TAKXKE
MOTBEPKAAIONINX TCHETHIECKYIO B3aUMOCBSI3b MEXKIy HIMH, C OITIOPOU Ha BEpOATBHYIO CXEMY B
KauyeCcTBE 3pUTEILHON OMOPBHI.

CocraBiieHHE MOJICKYJISPHBIX YPaBHEHHH PEAKIHI 10 CXeMaM C TPeIBapUTEIHLHBIM 00CYKICHUEM
BBIOOPA pearupyrouux BELIeCTB.

BrIuucieHue 1o ypaBHeHUsIM XMMHUYECKUX PEaKlui KOJIn4ecTBa, 00bEMa, Macchl BELECTBa 10
KOJIMYECTBY, 00bEMY, Macce peareHTOB WK MPOJYKTOB PEAKIMH 10 aJlTOPUTMY.

[InanupoBaHue U OCYILIECTBIEHHE Ha MPAKTHKE XMMHUUECKOTI'0 3KCIIEpUMEHTA U HAaOII0AeHHS O
PYKOBOJICTBOM YYHTEJII.

DopMmynrpoBaHKUE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCIIOJIb30BAaHUEM OTIOPHBIX CIIOB.
DopMynrpoBaHHEe C MOMOIIBIO MTEAarora 1 BHITOTHEHUE MPaBUIT 0€301TacHOM padoThl B TabopaTopuu
MIPY MCIIOJIh30BaHIH XUMHUYECKOH MOCy bl 1 000pYAOBaHHS.

Hcnonp3oBanue mpu BHIIONIHEHUH Y4€OHbIX 3alaHUN U B IIPOLIECCE HCCIICAOBATENbCKON AEATEIBHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPHKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTta, ocyiecTBIeHHE BEIOOPA MO PYKOBOJICTBOM HACTaBHUKA.




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

Na6opatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIE ONBITHI:

B3auMopelcTBHe KMCJIOT C MeTa/lJIaMH.

[TosrydeHre HepacTBOPUMBIX OCHOBAHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[IpakTHyeckas pa6oTa:

Ne 7. PellieHHe 3KCIlepMMEHTAbHbBIX 33/,a4 110 TEMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJUHEHHUI».

Bbluucnenusn
— M0 YPaBHEHHUSM XMMUYECKUX PEAKIUN

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa U CIIpaBOYHBIX MAaTE€PUAJIOB, 'PaAMOTHOE UCIIOJIb30BaHUE U3YUCHHOTO TIOHATUHHOTO
arrapara Kypca XuMHUHU € UCTIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso u xumuuyeckme

peaKkuum, 44

Tema 10. Xumunueckume peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (44)

*TloHATHE O CKOPOCTH XMMHYECKOU peakiuu. DaKkTopsl,
BIUSIONIME HA CKOPOCTh XUMHUecKoi peakuuu. [loHsTHE O
TOMOTEHHBIX ¥ TETepOTeHHBIX peaknusax. I[loHsaTHe 00
o0paTUMBIX ¥ HEOOPAaTUMBIX XHMHYECKHX PEaKIUsX.
Ionste o CwmenieHne

XAMHYCCKOM PaBHOBECHH.

XUMHUYECKOTO PaBHOBECHS. q)aKTOpLI, BJIMAIOIIAEC HaA

CKOPOCTh XUMUYECKOH PEaKIMU U TIOJI0KEHHE XUMUIECKOTO
paBHOBecus. Knaccudpukanuss XUMHYECKHX pEaKIUd I10
Pa3HBIM OCHOBAaHUSIM. *

PackpbIBaTh CMBICT H3y49aeMbIX HOHITHH U IPHUMEHATH 3TU MOHATHUS [IPU ONMCAHUU CBOMCTB BEIIECTB H
HX NpEBpaIICHUH.
KrnaccuduiupoBats XHUMIYECKHE PEAKIUH O PA3ITHIHBIM ITPU3HAKAM.

Y cTaHaBnIMBaTH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH PEaKIMU OT Pa3InIHbIX (PaKTOpOB MOx
PYKOBOJCTBOM YUHTEJISI.

[IpOrHO3MpPOBATH BO3ZMOXKHOCTH MPOTEKAHUS XUMUYECKHX IPEBPAIIEHUH B PAa3INYHBIX YCIOBHAX HOCIE
NIpe/IBapUTEIILHON pabOTHI.

DrpenensaTs okucIUTENs U BoccTaHoBUTENL B OBP.

CocTaBnsTh NMEKTPOHHBIN OalaHC PEeaKIHH.

[IpOM3BOANTE BBHIYUCIIECHHS IT0 XUMUIECKHM YPAaBHEHHUSIM TI0 alTOPUTMY.

BrICTpanBaTh Pa3BEPHYTHIE MMCEMEHHbIE H YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALHUIO U3 yueOHHKA U
CIIPaBOYHBIX MaTepPHAJIOB, TPAMOTHO MCIOIB30BaTh N3YUSHHBII HOHATHHHBINA anmapar Kypca XUMUH
HocJie MpeJBapUTeIbHOTO CTPYKTYPHPOBAHUS MaTepuaia.

Vcnonp30BaTh NpH BHIMOJHEHUH Y4eOHBIX 3a1aHHUi U B MPOLIECCE UCCIIEI0BATENbCKOM e TeIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHYECKOIO COAEPIKAHMS, CIIPABOYHELIE MAaTEPHAILI, PECYPCHI
WnTtepHeTa nocie KOHCYJIBTAINH C TI€aroroM.

PacKkpbIBaTh CMBICIT H3y4aeMbIX ITOHATHIA, a TAKXKE CMBICI TEOPUH HIIEKTPOIUTHIECKON TUCCOIMAIINH C
OTIOPOit Ha CXEMBI.

DOBACHATS TPHUUHBI SITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEarora.

CocCTaBIATh ypaBHEHHS AUCCOLHUAINHN KHCIIOT, IIENI0oYel U COJIel, MONHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHEHUs XMMUYECKUX peakui HOHHOTO 0OMeHa.

nJ’laHI/IpOBaTb U OCYHIICCTBJIATH HA MPAKTUKE XUMUYECKUE DKCIIEPUMEHTHI, IPOBOAUTH Ha6m0)1e1-n/m,
JieTIaTh BBIBOJIBI MO pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MPE/IBApUTEIBbHOM paboThI.

CnenoBatk nmpaBuiaM 6e30macHON paboThI B 1a00PAaTOPUU NPH UCTIOIB30BAHUH XUMHUUECKOM MOCYIbI U
000pyI0BaHUS MO KOHTPOJIEM Hearora.

[IpOM3BOANTE BBEIYMCIICHUS 10 XUMUYECKUM YPaBHCHUSIM.
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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 MAaTEPHAIbI, PECYPCHI
HHTtepHeTa nocie KOHCYIbTAlUH C TIE1aroroM

9 KUIIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Pazaen 1. BemecTBo 1 xXUuMU4eckue 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[. YI. MenzneneeBa. 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
HEOpraHWYECKUX COeMHEeHnI. [ eHeTnueckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIBI
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. KopotkoneprnonaHas 1 JIMHHOIEPHOAHAS (OPMBI
[Nepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padorta Ne§ «Peakunu HOHHOTO OOMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX ePHUO/0B, Kausl U KaJbLUs 110 UX
noJioxkeHuto B [lepuouueckoii cucteme /l. U. MeHiesieeBa ¢ 0Mopoii Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX K/JaCCOB C OIIOPOH Ha
cxeMy, TabJIMILy paCTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEIeCTB pa3/IMYHbIX KJIaCCOB, N0 TBEPKIATh
CBOMCTBA NPUMepPaMH MOJIEKYIIPHBIX ypaBHEHN I XUMHUYeCKHX PeaKIUui ¢ OIIOpOH Ha CXeMy.

OnpezenaTb BUJ XUMUYECKOH CBSA3U U TUI KPUCTAJLIMYECKON PeIlEéTKH BelLleCcTBa C OOPOM Ha
cxemy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs N0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTparBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMalUIO U3 y4ebHMKa U CIIPAaBOYHbIX MaTepHaJIOB, F[PAMOTHO MCIOJIb30BATh U3yYeHHBIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLleCCe HCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Ilefarora.

PackpbpIBaTh CMBICI TEOPHHU NEKTPOIUTHIECKOH Ancconuarin. OOBSICHITH IPUINHEL

JIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB;

CoCTaBIIATh YpaBHEHUS TUCCOLMAIIMU KUCIIOT U ILEJIOYeH, II0NHbIE U COKPAILICHHbIE XUMUYECKUE

YpaBHEHUS] XUMHYECKUX PEaKIMii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX cOeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepuCTUKa
XHMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepPUCTHKA rajoreHoB. 0co6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /I HUX
cTeneHU okucaeHus. CTpoeHUe U GprU3UYeCKre CBOHUCTBA
MPOCTHIX BENECTB — rajioreHoB. XUMHUYECKHe CBOMCTBA Ha
npuMepe xjopa (B3auMoieiCTBHE C MeTaJlJIaMH,
HeMeTaJlJIaMU - BOJIOPO/IOM U KUCJIOPOI0M, *1esiodaMu®).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONCTBA,
*nmoJsiydeHue*, npruMeHeHue. KauecTBeHHbIe peakIUM Ha
raJloreHU/I-uoHbl. */lefcTBUe XJI0pa U XJIOPOBOZOPO/Ia Ha
OpraHU3M 4YesioBeKa.* BaxkHeHIIMe XJIOpUIbl U UX

O6BACHATD 06IIHME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX COeJAHEHUH B
npejiesiax MaJibIx IIEPUO/IOB M TJIaBHbBIX OArPYII [leproArnyecKoi CHCTEMbI XUMUYECKUX
3JIEMEHTOB C yYETOM CTPOEHHS MX aTOMOB C UCIT0/Ib30BaHUEM CXEMBI.

XapakTepu3oBaTb GpU3HUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BENECTB rajioreHoB (Ha
MpHMepe XJI0pa) U CJOXKHbIX BEIeCTB (XJI0POBOJ0OPO/a, XJI0PHAa HATPHS), CIIOCOOBI UX
MoJIyYeHUs], IPUMEHEHNEe U 3HaYeHHe B IPUPO/IE U KU3HH YeJI0OBeKa [oc/ie
CTPYKTYPUPOBaHUS MaTepHasa.

OnpezensiTh raJoreHu/[-HOHbI B paCTBOPE C UCMOJIb30BaHWEM Tab U1kl "XapaKTepHbie
peaKIuy Ha aHUOHBI".

[1aHUPOBATD U OCYLIECTBJISATh Ha MPAKTHKE XUMHUYECKHe 3KCIIEPUMEHThI, TPOBOJUTD
HaGJII0/IEHHS, [Ie/1aTh BBIBOZbI [0 pe3yJ/ibTaTaM 3KCIIEpUMEHTa M0CJIe IPeABapUTEIbHON
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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.

CiiepoBaTh NpaBU/IaM 6€30MAaCHOM paboThI B IAG0PATOPUU P UCI0JIb30BAHUN XUMHUYECKOMN
1oCy/ibl M 060pYy/10BaHUs 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThIE HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MTHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIHN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61as
XapaKTepUCTUKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

0O61as xapaKTeprCcTHKa 3J1eMeHTOoB VIA-rpynmnel.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3THUX 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 XMUMHYeCKHe CBOHUCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KKCJI0Ta, pU3NUeCcKHe

Y XMMH4YecKue cBolicTBa (06LMe Kak MpeJCcTaBUTES
KJ1acca KUCJIOT U creljiuyecKkue), IpUMeHeHHe.
CepHUCTast KUC/IOTA.

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

Haxox/ieHue cepbl U e€ coeZJHHEHUH B IPUPO/IE.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/ICJTOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CITIOCOGHI €T0 Mpe0TBpaIeHus.*

JleMoHCTpauumn

Kosiieknuu (BuseoMaTepHasibl): cepa U eé coeJJMHeHHUs.
06yryiMBaHHe caxapa Mo/, IeCTBUEM
KOHI[eHTPHUPOBAHHOU CEPHOM KHUCJIOTHI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIMHKOM. BbruncieHus

10 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-rpynne! U Ux
coeZilMHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPoH Ha cxeMy "HMi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pUsHvYecKre
Y XUMHYeCcKHe CBOWCTBA IPOCTOrO0 BelleCcTBA Cephl U eé coeJuHEHUH (CepoBOLOPOAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aTOB), COCO6GHI UX NOJIyYeHHs, IPUMEeHEeHe U 3HaYeHHe
B IIpUpPO/ie U >KU3HU YesI0BeKa C ONOPOM Ha CXeMy U IJIaH.

OnpefiensiTh Ha/IMYMeE Cy/bGaT-UOHOB B PacTBODE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX P06JIeM, CBSI3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[lnaHMpOBAThb U OCYLIECTBJISATh Ha NPAKTHKe XUMUUYeCKHe 3KCIIepUMEHThI, IPOBOAUTD
Hab6J110/leHNs], ieJ1aTh BBIBOABI 110 pe3yJibTaTaM 3KCIepUMeHTa.

CiefoBaTh paBUJiaM 6€30MacHOM paboThl B 1a60paTOPUKM NP UCIO0JIb30BaHUM XUMHUYECKOMN
nocy/bl 1 060pyA0BaHUsI MO/ PyKOBOACTBOM Ilefjarora.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aITOPUTMY.

HWcnosnb30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKHUX 3jeMeHTOB Jl. . MeHjenieeBa, TabuLy
pacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMUYECKUH PAJL HAllpsXKeHU N
MeTaJlJIoB).

HWcnonp30BaTh NPU BHINOJHEHUH yye6-

HBIX 33/IaHHH U B IIpoliecce KccIel0BaTeIbCKOH eATeIbHOCTH Hay4YHO-TIONY/ISAPHYIO JIUTepaTypy

XUMHYECKOTO CO/iep KaHMs, CIIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa

nocJie KOHCYJIbTallUH C Ielarorom

56




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 - KUCJIOPOJIOM U BogopooM). KpyroBopoTt
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHve* v npuMeHeHue. CoJIM aMMOHUS, UX
¢du3nYecKre U XMMHYeCcKHe CBOHCTBA (pa3sioxKeHHe,
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
CcOoeIMHEHUAMU a30Ta (KUCIOTHBIE [0/, 3arpsSI3HEHNE
BO3/1yXa, TIOYBLI U BOAOEMOB).*

docdop, *annoTponusie Moaudukanuu pochopa*,
dusnyeckre U XUMUYECKHE CBOMCTBA (B3aUMO/JIEICTBUE 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
docoaramu. JleMOHCTpaL U

Konneknuu: dpocdop u ux coejuHeHUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THOW KHUC/IOTHI
C Me/iblO0.

JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
JlabopaTOpHbIe ONbIThI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [Tony4eHre aMMHUaKa, U3y4YeHuUe ero CBOMCTB.

BoruucaeHus

OO6'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh $U3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0JIb30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-UOHBI B PACTBOPE C UCIIOIb30BAHUEM TAOIHIIbI
"XapakTepHble peaKkI[M{ Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBA3aHHBIX C HAX0XKEeHHUeM CoeIMHEHUH
azota 1 pocdopa B OKpyKalollel cpejie.

[11aHMPOBATDb U OCYLIECTBJATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJI1I0/ieHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CrnenoBaThb npaBusiaM 6e30MacHOi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHUKA, CTIPAaBOYHbIE
MaTepHaJibl (epuoJUYeCKyI0 CHCTEMY XUMUYeCKHX 3s1eMeHTOoB /I, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE UCCIEeJ0BATENbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZIePXKaHUs1, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHEeTa nocJie KOHCY/IbTAal|H C Ielarorom
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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, *noyyeHue™

Y IpUMeHeHHe. *JKoJI0rudecKue NpobJieMbl, CBsI3aHHbIE C
okcugoM yriaepoga(lV); runoresa rio6asabHOToO
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),
*MoJlyyeHre U IpUMEHEHHE B 3JIeKTPOHUKe.*
*CoenuHeHUs1 KpeMHUS B pupoge. 061ue
npescTaBieHus 06 okcue kpeMHHUsA(IV) 1 KpeMHUEBOU
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,
MoJieKyJibl GysiepeHa.

Ancop61ust pacTBOPEHHBIX BElleCTB aKTUBUPOBAHHBIM
yraém. [IpoTuBoras.

BI/I/:LGOMaTepHaJIbI: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogenn MoJIeKyJ1 OpraHu4YeCKUX BeleCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe paGoThl
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHyeckyre paboThbl:

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

Ne 12. PewteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTasiabi».

BbluucieHus 1o YPaBHEHHUAM XUMHUYECKHUX peaKHI/Iﬁ
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OG'BSCHATDH 001Me 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
KpPEeMHHUS U UX COeJUHEHUH (OKCUZO0B yIJIEPO/a, yTOJbHOM KUCJIOThI, KAPOOHATOB, OKCUAA
KpEeMHHUS$1, KDeMHUEBOU KHUCJIOThI, CUJIMKATOB), CIOCO6BI UX MOJIyYeHUs], IPUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJIOBEKa.

OnpefiensiTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBODe.

OGBSACHATD CYIHOCTb 3KOJIOIHYeCKUX Np06JieM, CBI3aHHbBIX C HAX0XKJeHHeM YIJIEKUCJIOro rasa
B OKpY>Kalollel cpejie.

[l1aHMPOBATh U OCYIIECTBAATH Ha MPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,

[IpoBOAUTH HAGJIIO/IeHUS, [le/1aTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIepUMEHTa Iocie
npeJBapUTeNbHOU paboThI.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMUYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMUYECKUH Psifi HANPsHDKeHUH
METAJIJIOB) MOCJIe KOHCY/IbTALMH C elaroroM.

Hcnonb30BaTh NPY BHINOJHEHUH Y4eOHbIX 33JaHUH U B IPOIlecCce UCCIeL0BATEIbCKOH
JleITeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJbl, 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. PHU3nyecKre U XUMUYECKHe
CBOWCTBA MeTa/lJIOB (B3aMMO/IeeHCTBHE C KHUCJIOPOOM,
BOJIOH, Kuc0TaMHu). *O611re Croco6bl MOTy4eHust
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 MeTaJJIOB.
BuseomaTepuasbl: KOppo3us METAJIJIOB.

JlaGopaTopHble U IPaKTHYeCKNe paGoThl
JlabopaTopHBIE OMNBITHI:

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

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PacKkpbIBaTh CMbIC/I U3yYaEMBIX MIOHATHI U IPUMEHSITb 3TH NOHATHUS IPYU OIMUCAHUN CBOHCTB
BEIIECTB U UX MpeBpalleHu .

OO6'bSICHATDH 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOEHHE METAJLJIOB, 061Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapaKkTepu30BaThb 00111e CIIOCOGHI MOJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CnenoBaThb npaBuiaM 6e30MacHOi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCTbI yYeOHUKA, CIPAaBOYHbIe
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJie npeABapUTeIbHONW KOHCY/IbTALMH C Ie[arorom

Tema 8. BaxkHelue
MeTaJl/Ibl 1 UX COeJUHEeHUs
(164)

[llesiounble MeTasbl. [losoxxenue B [lepuoanyeckoi
cUcTeMe XUMU4YecKuX 3jieMeHToB /. U. MeHies1eeBa,
CTpoeHUe aTOMOB. HaxoxJeHue B IpUpoJe.
dusnyeckre U XMMUYECKHe CBOMCTBA (Ha NpUMepe

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
npupojie. Pusnyeckre U XMMUYECKHE CBONUCTBA.
BaxkHelilve coeiuHeHUsI KaabLus (OKCUA, THAPOKCUJ,
couin). *JKECTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL.*

OGBSICHATD 061I11ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPYIIax U
WX COeJUHEHUH C YYETOM CTPOEHHs UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIJIOB U UX
coeIMHEHUH (OKCUI0B, THAPOKCU/IOB, COJIel) C OIIOPOI Ha CXeMY, CIOCOGBI UX NMOJIYYeHUs],
NpUMeHEeHNe U 3HaYeHHUe B IPUPO/Ie U XKU3HH YeJI0BEKA.

Pacrio3HaBaTh € MOMOLIbIO KAaYeCTBEHHBIX PeaKIMi HOHBI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCNI0JIb30BaHUEM Tab MLl "XapaKTepHble PEaKIIMM Ha KATUOHBI".

[I1aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
HabJII0/IeHUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTA.

CrieoBaTh NpaBu/aM 6e30MacHOM paboThI B 1a60PATOPUU P UCIIOJIb30BAHUN XMMUYECKOH
NOCy/ibl M 060PYy/IOBaHUSI.

[Ipou3BOJUTb BEIYUCIEHHS [10 XUMUYECKUM YPABHEHUSIM.
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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
xese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosy4eHue.

JleMoOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Buzeomarepurasbl: ropeHHE XKeJle3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'M/POKCHAA ATIOMUHUS.
KayecTBeHHbIe peaKliMy HAa MOHBI XkKeJle3a.

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 HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbBINA
anmnapar Kypca XuMHUH.

Hcnosib30BaTh NPU BBINOJHEHUU YYeOHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATETbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHATUA 06 OpraHn4yecKkux selLecrteax, 10y

Tema 9. NepBoHayanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKux BeLLecTBax

O6mue mpejcTaBJeHUs 06 OCOGEHHOCTSAX COCTaBa M
CTPOEHHs]  OpraHMYeCKHX  COeJMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIE MOHSATHsI 06 OPraHUYECKHUX BellecTBax
KaK O COeJUHEHHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTW/IEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Hx
cocTaB M XHUMHYecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemiecTB.* [loHSITHE O OGHOJIOTHYECKH
BAKHBIX Bell|eCTBaX: XKUpaX, OesiKax, yrjeBojax — M HX
poJM B KHU3HM 4YeJsioBeKa. *MaTepuasbHOe €JUHCTBO

O6BACHATD MPUYIUHDBI MHOFOO6pa3I/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HeOpraHn4eCcKux COG,C[I/IHeHl/lﬁ yrjiepoJia 1 OpraHu4eCKHUX BellecCcTB o4 pPyKOBOACTBOM
y4auTeJid.

O6BACHATD ycCa10BUA 6€e30IMacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4Y€eCKUX pea}cunﬁ B 6bITy.

XapaKTepusoBaTb POJiIb XUMHUH B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'II-O,E[EI‘/II, OCHOBHBLIE
BelleCTBa U MaTepHaJibl, NIpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 Y€JIOBEKaA.
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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 oOkpyKaromas
cpena, 1

HoBble MaTepuasibl 1 TeXHOJIOTUU. BemecTBa u
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 o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHre U CHCTeMATHU3AIUS 110 KypCy
«Heopranuyeckas XuMus»

XapakTepu30BaTh POJIb XUMHH B PAa3JIMYHBIX chepax [JesTeJbHOCTH JIloJield, OCHOBHbIE
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. O6BACHATD yCJI0BHS 6€30MaCHOTO UCI0JIb30BaHMA BelleCTB U XUMHUYECKUX PeaKLUH B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh HHGOPMAIMIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X034 CTBa, TPAHCNOPTA U JIp. HAa COCTOSIHUE OKpY»Kalollel cpeAbl.

YMeTb 0Ka3bIBaTh NEPBYIO IOMOLLb IPY XUMHUYECKHX 0KOraX U OTPaBJIEHHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU NPo6JIeM XMMUYECKOHN U 9KOJIOrMYeCKOM HanpaB/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULHUIO 110 TPo6JieMe U ITpe/ijlaraTb BO3MOXKHbIE ITyTH eé
pelleHHUsAC ONopol Ha MHPOPMALMIO U3 yYeOHHUKA U ClIpaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

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

06pa3oBaTeJIbHbBIX PECYPCOB, ABJIAIOLIMXCS Y4€6HO-METOANYECKUMU MaTepuaJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbI, 3JIeKTPOHHbBIE yUeGHHUKH 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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