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[HOACHUTEJIBHAA 3AIINCKA

OdenepanbHas paboyas mMporpamMma Mo XUMHUU JJI OOYYarolUXCsl ¢ 3aJeprKKOn
ncuxuyeckoro pasButusa (nanee — 3[IP) Ha ypoBHE OCHOBHOro oOmIero 0Opa3zoBaHUS
NMOATrOTOBJIeHa Ha ocHoBe denepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTeIbHOIO
cTaHJapTa OCHOBHOTO obOmiero oOpazoBanus (IIpukxaz MunnpocBemnienus Poccun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), DenepanbHON aaaNTUPOBAHHOU
o0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0O0pa3oBaHUs AJisi 0Oy4YaloIIUXCs C
OTpaHUYEHHBIMHU BO3MOXKHOCTAMU 370poBbs ([Ipukaz Munnpocsemienus Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoit paboueil mporpaMmbl OCHOBHOTO OOIIETO
oOpazoBaHusi 1O YyuyeOHOMY TIpeaAMeTy «Xumusi», DeaepanbHOM MPOrpaMMbl
BOCIIUTAHUS, C yYETOM pacCIpeAeiCHHBIX MO KjaccaMm MPOBEPSeMbIX TpPeOOBaHUN K
pesynbrataM ocBoeHusi DenepanbHON aaTUPOBAHHOM 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOro oOImero oOpa3oBaHusi Ajisi OOy4arolUXCs C 3aJEPKKOM TMCHUXUYECKOTO
pa3BUTHSI W DJIEMEHTOB  COJIEp)KaHUS, TMPEACTABICHHBIX B  YHUBEpPCAIbLHOM
xkonudukatope o xumuu, Konnenuuu npenogaBaHusi yaeOHoOro npeaMera «XuUMUs» B
oOpa3oBarenbHbIX opranuzanuax PO, peanu3yromux 0oCHOBHbIE 00111€00pa30BaTeIbHbIC
IpOrpaMMBl.

[Iporpamma o xumum pazpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKON MOMOITU
YUUTENIO B CO3/JaHUU paboueil mporpaMmsl 1Mo y4eOHOMY IIPEIMETY.

VYyeOubii  mpeameT  «XHUMHS» ~ BXOIUT B TNpPEeIMETHYIO  00JiacThb
«EcrecTBeHHOHay4HbBIE TIPEAMETHI». B cucTeMe ecTeCTBEeHHOHAay4HOro oOpa3oBaHUS
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMUpOBAaHUM HAYYHON KapTHUHBI MHpA, CO3AAHUM OCHOBHI XHMUYECKHX 3HAHHMH,
HEOOXOUMBIX [IJI1 TIOBCEIHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE€30MACHOTO Jis
YyelloBeKa W OKpy)Kalomied ero cpeasl oOpasza KH3HM, a TakKe B BOCIUTaHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHoCcTh M3y4eHHs XMMHUU CBSI3aHA C OBJIAJICHUEM XHUMHUUYECKHUM SI3BIKOM,
coONIo/IeHneM TMpaBui  0Oe30macHOM palOOThl TMPU  BHINIOJHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XUMHUH C IPYTHUMU NPEAMETAMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTaHUYECKON U OPTraHUIECKON XUMUHU.
I'maBHOM uaeel mporpaMMsl SBJISIETCS CO3/1aHKe 0a30BOT0 KOMILJIEKCA OTMIOPHBIX 3HAHUH
[0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIONIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coxepxanun 1aHHOTO Kypca IMPEACTaBICHbI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHMS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUN U ITYTE€W yIIPaBICHUS MU
B LIEJISIX TIOJIYUYEHUS BEIIECTB U MAaTEPHUAIOB.



TeopeTnueckyro OCHOBY M3YUYEHHUSI HEOPTAaHUYECKON XUMHUM COCTABIIIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMU
CBEICHUAMU O CTPOCHMM aTOMa, BHUJAX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTIX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B n3ydenuun kypca 3HaUMTENbHAS POJb OTBOJUTCS XUMHUYECKOMY IKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTUUECKUX U JITA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YUEHUYECKOTO SKCIEPUMEHTa, COOJIOACHUIO HOPM M MpaBwil Oe30macHo paboThl B
XUMUYECKON JTa00paTopuHu.

Peanuzanus nanHo# nporpaMMbl B Mporecce 00y4eHUs MO3BOJIUT 00YUYatOImMUMCs
c 3IIP ycBOuTh KJIIOYEBBIE XUMUYECKHE KOMIETEHIMU U TOHSTH POJb U 3HAUYCHHUE
XUMUU CPeIv JPYTUX HAYK O MPUPOJIE.

N3yuenne xumMuM CcHocoOCTBYeT (POPMHUPOBAHUIO Yy OOYYalOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPEHUE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO MPUMEHEHUS Hay4YHBIX
3HAHWUM, OCHOBAHHOTO HAa MEXIPEIMETHBIX CBS3IX C mnpeaMeramu «OKpyKarolui
mupy», «®Pusukayn, «buonorus», «l'eorpadpus», «Marematukay u HopMuUpyeT
KOMIIETCHIIUM, HEOOXOIMMBbIC JUIsI TPOJODKEHUs oOpa3oBaHus B 00JIacTH
€CTECTBEHHBIX HayK.

N3ydenne xumum cnocoOCTByeT pa3Buthiro y oOyuarommuxcs ¢ 3I0P
IIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIHHOM  TIpaMOTHOCTH, yMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHAJIM3UPOBaTh HMH(OpPMAIUIO, NPEICTABICHHYIO B
pasnUYHBIX (opMax. 3HAYUUMOCTh MpEAMETa JJis Pa3BUTUS KU3HEHHOW KOMIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B YCBOGHHM OCHOBBI XMMHUYECKUX 3HAHUMH,
HEOOXOJMMBIX [l TIOBCEAHEBHOM JKU3HU; HABBIKOB 3J0POBOr0 M 0€30MacHOro st
YeJIoBeKa U OKpYXarolleld ero cpeibl oopasza Ku3HHU;, (POPMUPOBAHUM HKOIOTHYECKOMN
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaepkaHue OoO0ydeHHUs mpeaMeTy «XHUMHS» C y4eTOM
0co0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnanenue yaeOHbIM
NpEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTH JIJIsi OOYYaIOMIMXCS C
3I1P. D10 CBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATEIBHOCTH, TEPUOIUICCKIMU
KOJIeOAHUSIMU BHUMAaHHUS, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHUM, MOHWXEHHBIM IO3HABATEIbHBIM HHTEPECOM U HHU3KHM YPOBHEM pPEYEBOTO
pa3BUTHSL.

Jist mpeononeHus TPYAHOCTEH B M3YYCHHHM YYEOHOTro mpeaMmera «XuMUs»
HeoOXxonuMa afanTaius o0beMa U Xapakrepa yueOHOro MaTepuala K MO3HaBaTEIbHBIM
BO3MOHOCTSIM JIAHHOW KaTEeropuu OOYYaroNIMXCs, Y9€T WX OCOOCHHOCTEW pa3BUTHS:
WCIIOJIb30BAaHUE  aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCI0KHEHUE U3yd4aeMOro MaTepuara.

[Ipy wu3yueHHH XuUMHH HEOOXOJAMMO OCYIIECTBISATh B3aWMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Matepran PEKOMEHIYETCS U3ydaTh B IPOLECCE MPAKTHYECKOU
NeATeNbHOCTH. BO3MOXKHO BbIJEJIEHUE OTJEIbHBIX YPOKOB Ha PEIICHHE 3a/lad B CBSI3U
CO CJOXKHOCTBbIO aHanu3a Tekcta oOydaromumucs c¢ 3IIP. Opranudeckoe eIMHCTBO
MPAKTUYECKON M MBICIUTEIbHON JAESTEIbHOCTH OOYYaIOIIMXCA Ha YpOKaX XUMHUU
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CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XMMHUYECKUX 3HAHUHA U
ymennii. Ocoboe BHUMaHHE MPU U3YUCHUH XUMUHU YACTSACTCS M3YUYCHUIO «CKBO3HBIX)
NOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a1a9n U3y4eHus: yueOHOTO mpeaMeTa « XUuMUs»

O6mue uenu wu3ydyeHUs y4yeOHOro mnpeamera «XUMUS» MPEIACTaBICHbBl B
OenepanbHOil  paboyedt mporpaMme OCHOBHOro oOmero oOpazoBanusa. OnHu
aKTyaJu3upPOBaHbl C YYETOM HOBBIX IMPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHus, HAMPABIEHHOCTH OOYYEHMs] Ha pa3BUTHE M CAMOPA3BUTHUE JUYHOCTH,
dopMupoBaHue €€ HMHTEUIEKTa M 00med KylnbTypbl. OOyueHHEe YMEHHIO YYUThCA U
OpOJ0JIKATh CBOE 00pa30BaHHE CaMOCTOSITENIbHO B HACTOSIIEE BpPEeMs SIBISETCS OAHOU
U3 BOKHEWIUX PyHKINN y4eOHBIX MPEAMETOB, B TOM YHCIE H « XUMHUH.

Hns oOyuatormmxcst ¢ 3IIP, Tak ke, Kak W JJi1 HOPMATHBHO Pa3BHBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOLIHUX OCHOBHYIO o0Opa3oBaTeIbHyI0 porpamMmmy,
JOMHUHHPYIOLIEE 3HaYCHUE TPUOOPETAIOT TaKUe 11U, KaK:

GopMHUpOBaHNE  HMHTEUICKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHUYECTBY, CAMOCTOSITEIFHOMY TIPUHSATHIO PEIICHUM, CTOCOOHOW aanTHPOBATHCS
K OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

HANpaBICHHOCTh OOYyYEeHHS HAa CHCTEMAaTHYEeCKOe MNPUOOIIECHHE YydYalluxcs K
CaMOCTOSITETTLHOW ITO3HABATEIIEHON NEeATETbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM
NIO3HAHUSA, (DOPMHUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMUH,

o0OecriedyeHne YCJIOBHM, CIMOCOOCTBYIOUIUX MPUOOPETEHUI0 00yUYarOIIMMHUCS
OTbITA PA3HOOOPA3HOU JESITEIILHOCTH, MIO3HAHKS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dbopMupoBaHre yMeHUN OOBSCHATH W OLICHUBATH SBICHUSA OKPYXKAIOIIEro MHUpa
Ha OCHOBAaHMM 3HAHU U OIBITA, MOJTYYEHHBIX TPU U3yUYECHUN XUMUH;

dbopMupoBaHre y OOy4YaIOMIUXCS TYMaHUCTUYECKUX OTHOIICHWM, MOHUMAaHHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH I1€JIeCO00pa3HOro
MOBENICHUS B OBITY U TPYIOBOM NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBBS U
OKPYAIOIIEH MPUPOTHOU CPEIBIL;

pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPO(UIIS U HANPABICHHOCTH JaJIbHEHIIIEr0 00yYeHHUs.

Kypc HanpasinieH Ha perieHue ciaenyommx 3a1a4, 00ecneuynBaoInX peaan3aluio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO TMOAXOA0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHHUS:

(GopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUIECKOM MPUMEHEHUH; OBJIaJICHUE MOHATHIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;

OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKd Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKUX NPEBpAIICHUN HEOPraHMYEeCKHX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBBHI MHOTHX SIBICHUI >KMBOW M HEKHUBON MPUPOABL;
yriyOneHre npeCcTaBIeHui 0 MaTepruaIbHOM €IMHCTBE MUPA;



OBJIaJIEHUE OCHOBAMHU XMMHUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHMBATh XU3HCHHBIC CUTYyallMW, CBSI3aHHbIE C XUMHUEH, HaBBIKAMU
0e30macHOro OOpallleHHs € BELIECTBAMM, HCIOIb3YEMbIMU B IOBCEIHEBHOM XU3HH;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAaHEHUS 30POBbs U OKPYKAIOIIEH Cpefbl;

(GopMUpOBaHNE YMEHUN YCTAaHABIMBATH CBSI3M MEXAY peaibHO HAOII0AaeMBbIMU
XUMUYECKUMHU SIBICHUSMHU U TPOILIECCAMH, TPOUCXOSAIIMMU B MUKPOMUPE, OOBSICHATH
MPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCMMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHUS BELIECTB OT UX CBOMCTB;

OpUOOPETEeHHE OMbITA MCIOJBb30BAHUS PA3IMYHBIX METOJOB M3Y4YEHHUS BEIIECTB,
HAOMIOACHUST 3a WX TPEBpPALICHUSMU TMPU MNPOBEACHUM HECIOXKHBIX XUMHUUYECKUX
HKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

(dopMupOBaHHE TPEACTABICHUN O 3HAYEHUMM XUMHUYECKOM HAyKM M PEIICHUH
COBPEMEHHBIX IKOJIOTHYECKHUX MPOOJIEM, B TOM YUCIE B MPEIOTBPAIICHUH TEXHOTEHHbBIX
U DKOJIOTUUECKUX KaTracTpod.

OcoOennocTn 0T00OpPa M afanTalMU Y4eOHOIr0 MaTepuaJia no XuMumn

OOyuenue y4yeOHOMY mpeaMeTy «XHUMHS» HEOOXOAMMO CTPOUTH Ha CO3JaHUU
ONTHUMAJIBHBIX YCIOBUW Il YCBOEHHS NPOrPaMMHOr0 Marepuayia OOydaroIHUMHCS C
3IIP. Bonpiioe BHUMaHUE MOJKHO OBITH YAENEHO OTOOpY ydyeOHOro marepuana B
COOTBETCTBHH C MPHUHIIMIIOM JOCTYIMHOCTU MPH COXPAaHEHUHU OOIIero 6a30BOr0 ypOBHS.
OH NOJDKEH MO COoAepKaHui0 U 00beMYy OBbITh aJanTHUPOBAHHBIM JJIsi OOYUYaIOIIUXCS C
3[IP B coOoTBeTCTBUM C WX OCOOBIMU OOpa3zoBaTeIbHBIMH MOTpeOHOCTSIMU. Cremyer
o0JIerunTh OBNIAJeHHe MarepuaioMm oOyuatomumuca c¢ 3I[IP  mocpenctBoMm ero
JETAITBHOTO OOBSICHEHUS! C CUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPATHOM TPEHUPOBKOU
B IPUMEHEHHH 3HAHWI C KCIIOJb30BAaHUEM MPHUEMOB AIITOPUTMU3AIMNU U BU3YaJIbHBIX
OTI0p, 00yUYeHUs CTPYKTYPUPOBAHUIO MaTepHaIa.

Bonbioe 3HadeHue A MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro maTepuajia MMeeT
OMopa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, MU3y4aeMbIX B JAHHOM KypcC€, C TAKUMH
yueOHbIMH TipenMeramMu  kKak «['eorpadus», «DPuszukay, «buomorus». I[lo3Bossis
paccMaTpuBaTh OAMH U TOT >K€ Y4eOHBI Marepuan C pa3HbIX TOYEK 3pEeHHs,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €ro JIy4IlIeMy OCMBICIEHHUIO, 00Jiee POYHOMY
3aKPEIUICHUIO TTOJIyYCHHBIX 3HAHUN U NPAKTUYECKUX YMEHUM.

[Ipu moaroToBKE K ypoKaM YYHUTENb JOJDKEH MPerycMOTpeTh (GOpMUPOBAHUE Y
oOydJarommxcs YMEHUN aHATM3UPOBaTh, CPAaBHUBATH, 0000IIaTh N3ydaeMblii MaTepHal,
IUIAHUPOBATh MPEACTOSIIYI0 pPaldOTy, OCYILECTBISATh CaMOKOHTpoOJb. HeoOxommmo
IIOCTOSIHHO ~CJIEAUTh 3a NPaBUJIBHOCTBIO PEUEBOrO0 OQPOPMIIEHUS BBICKAa3bIBAHUI
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSIMU MOBEACHUS U AEATENbHOCTH, oOydaromuxcs ¢ 3[1P
(pacTOPMOKEHHOCTh, HEOPraHW30BAaHHOCTh) HEOOXOIUM CTPOXKAWIINK KOHTPOJIb
COOIOICHUST TIPABIII TEXHUKHA OE30MaCHOCTH TMPH MPOBEJCHUHU 1a00paTOPHBIX paboT B
XUMHUYECKOM KaOUHETE.

IIpumepHbie BUABI AesATeabHOCTH oOydawmmxcs ¢ 3IIP, o0yciaoBiieHHbIE
0c00BIMH 00pa30BaTEJbHBIMHM NMOTPEOHOCTAMH M 00ecleYrBaOIIHe OCMBICJICHHOE
OCBOCHHE COJeP:KaHUM 00Pa30BaHUA MO NMpeAMeTY «XHUMHUS»
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Copepxanue BUAOB JesATeabHOCTH oOyuwaromuxcs ¢ 3[IP Ha ypokax xumuum
onpezensieTcss Ux ocoObIMU OOpa3oBaTeNbHBIMU NOTpeOHOCTSIMHU. [lomMuMO MmUPOKO
ucnosibdyembix B @OII OOO ob6mux 1jisi Bcex 00y4arolMXCsl BHJIOB JESTEIbHOCTH
CleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEeUU(PUUYHBIC [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, s 00ecrneueHus: OCMBICIIEHHOTO OCBOCHHMSI COJiep KaHusl 00pa30BaHMUs
[0 TPEAMETY: YCHUJIEHHE MPEAMETHO-NIPAKTUYECKOW JEATEIbBHOCTH C aKTUBHU3ALUEH
CEHCOPHBIX CHCTEM; YEPENOBAHUE BHUJIOB JAEATEIBHOCTH, 3aJICUCTBYIOIIUX Pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTEpHalia C OMOPOM Ha aJrOpPUTM; «IIOLIArOBOCTH» B
M3YYEHUH MaTepuala; UCIOIb30BaHUE JOTOJHUTEIBHOW BU3YyaJIbHOM OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONIOPHbIE TabHIIbl). JIns pazButus y oOyvaromuxcs ¢ 3I1P
yMEHHUS JeJlaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIIOJb30BaTh OMOpHBIE cioBa U kiume. Ocoboe BHUMaHUE CIIETYET
yIeTUuTh OOYYEHHMIO CTPYKTYPHUPOBAaHUIO MaTepuaja: COCTaBJICEHHE PHUCYHOUHBIX U
BEepOAJIbHBIX  CXEM, COCTaBlieHWe TalJMIl, COCTaBJIEHHE KJIACCU(PUKALUU C
0003HaYCHHBIMU OCHOBAHUSMM JIJIsI KJIACCU(PUKAIIMU M HATOJHECHHE MX MPUMEpPaMHu H
APp-

[IpumepHas Tematndeckass U TEPMUHOJIOTHYECKas JeKcuka cooTBeTcTByeT DOII
000.

Jns oOyuaronuxcss ¢ 3[IP cymiecTBeHHBIMU SIBISIFOTCS TIPUEMBI PaObOTHI C
JEKCUYECKUM MaTtepuajioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 1o
BBEJICHUIO B AaKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemble TEpMHUHBI BBOASTCS Ha TMOJUCEHCOPHON OCHOBE, 00si3aTelbHa BHU3yaJibHAS
MOJIIEPIKKA, allTOPUTMBI PabOTHI C ONPEJIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3alluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XumMusH» B y4eOHOM IUIaHe

B coorBerctBUM ¢ ®DenepalibHBIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero oOpa3oBaHUsl Y4eOHbBINH MpeaMeT «XHUMHs» BXOJWUT B
npeaIMeTHy0 005acTh «EcTecTBeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSL UBYYEHUSL.

Y4eOHbIM MIaHOM Ha €€ u3ydyeHue oTBeleHO 136 yd4eOHbIX 4acoB — 1Mo 2 4 B
HeJeno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Coaepxanue yyeOHOro mpeamera «XuMHs», TpeacTaBieHHOe B DenepalibHON
paboueit mporpamme, cootBeTrcTByeT @PI'OC OOO, pa3paboraHo ¢ y4yeTOM
@denepanbHO  OCHOBHOM  00pa3oBaTeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHHsA 10 Yy4eOHOMY TIpeaAMeTy «XUMHUS», COOTBETCTBYeT DenepanbHoi
aJanTUPOBAaHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMME OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YUAIOMIUXCS C 3aJIEPIKKOM MICUXUIECKOTO Pa3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUS»

COLAEPXAHUE OBYUYEHHMS B 8 KIIACCE

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKHUC ITOHATHA

[Ipenmer xumuu. *Ponp XxumMum B KW3HM dYejoBeka.* Tema um BemecTsa.
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dusnueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.* YwucTteie BemectBa U cMmecd. CnocoObl pazgeneHuss cmeced. I[lpaBuna
0e3omacHOro oOpalleHus ¢ BEMECTBaMU U J1a0opaTopHbIM 000pyaoBaHueM. *[loHsTHe
0 METOJax MO3HaHUS B XUMHHU. *

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJEMEHThl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHTOB. OTHOCUTENbHAs aTOMHasi Macca. [IpocTeie U crnokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyia. BaJleHTHOCTP aTOMOB XMMUUYECKUX DJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JISI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

dusnyeckne W XUMHYECKHE SBJICHUSA. XUMHUYecKkas peakius. [Ipusnaku
XUMUYECKUX PEaKIUi. YpaBHEHUS XUMHUYECKUX PEaKIUi. 3aKOH COXPAHEHHUS MacChl
BemecTB. Krnaccudukamuss XuUMUYECKHX peakiuid  (COeIUHEHHUs, Pa3JI0KEHHUS,
3aMeIeHus, oOMeHa).

XUMHUYECKUN DKCIICPUMEHT: 3HAKOMCTBO C XMMUYECKOW IMOCYJION, C TpPaBUIaAMHU
paboThl B JIa0OpaTOpuu W MpuUEMaMH OOpallieHUss C JIa0OpPaTOPHBIM O00OPYIOBAHHEM;
U3ydeHUE M OINHUCaHHE (PU3NYECKUX CBOKMCTB 00pa3lloB HEOPraHUYECKHX BEIIECTB;
HaboIeHne Gpu3nyeckux (TUIaBlIeHHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE U KOHJIEHCAIIUS BOJbI) U XUMHUYECKHUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aMMOJECHCTBHE MeEJa C KHUCIIOTOW) SIBICHWM, HAOJIIOJIEHWE U OIHCAHUE
IPU3HAKOB TMPOTEKAHHUS XUMHUYECKHX peakluuid (pasjoKeHue caxapa, B3auMOJICHCTBUE
CEpPHOM KHCJIOTHI € XJOpuaoM Oapus, paznoxkeHue ruapokcuga wmenu (1) npu
HarpeBaHuM, B3aUMOJICHCTBHE *kele3a ¢ pacTBopoM coiu menu (II));u3zydenue cnocoOoB
paszzenenus cMecel (C MoOMOIIbI0 MarHuTa, PUIbTPOBaHKE, BHIIAPUBAHKE, JUCTUILISIINA,
xpomatorpadus), MpoBeJCHHE OYUCTKHA TOBAPEHHOW COJM; HAOJIOJAEHUE U OMHCAHUE
pPE3yNbTaTOB TIPOBEJCHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxuenue npeacTaBuTeIM HECOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BemecTBO. Haxoxkmenne kuciopoaa B mpupojae, PU3nyecKkue U XMMHUYECKHE CBOMCTBA.
Peakuuu ropeHusi mpoCThIX U CHOKHBIX BenlecTB. CrocoObl MOTyYeHHs] KUCIOpOaa B
naboparopuu *u nmpomsinieHHOCTU. * [Ipumenenue kucnopoaa. [lonstue 06 okcuaax.
Kpyrosopot kucnopoaa B mpupojae. *O30H — amuioTporiHas MoauGUKaIs KUCIopoa.

TemnoBoit 3 PexT XUMUIECKOIN peakiuy, TEPMOXUMUYECKHE YPABHEHHUS, K30~ U
SHAOTEPMHUYECKHE peaKuu. TOTUIMBO: YTOJb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHHE
MapHUKOBOro 3¢ dekra, pa3pylieHue 030HOBOIO CIIOs. *

Bonopon — snmemeHT u npoctoe BemecTBo. HaxoxxaeHnue Bogopona B IpUpoOJE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHSI C HEMETaUIAMH U
OKCUJaMHU METAJIOB), MPUMEHEHHE, *crmocoObl momydeHus.* [loHsTHe o KucioTax u
COJISIX.

KonnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHblii
00BEM ra3oB. PacueTsl no xumudeckoit popmyse. Pacuersl MacCcoOBOM 101 XUMUYECKOTO
AJIEMEHTa B COEIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJSIPHOM MAacChl, MOJIIPHOTO 00bema
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ra3zoB. Pacu€rel 10 XUMHUYECKUM YPaBHEHUSM.

*®uszuyeckue cpoiicTBa Boabl.* Boga. Ee coctaB, ctpoeHue u moinekynbl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSTHE O HACBIIIEHHBIX U HEHACHIIICHHBIX
pactBopax. llonsitue pacTBOpUMOCTM BewlecTB B Boje.* Pacuer maccoBoil monu
BellleCTBA B pacTBOpe (MPOLIEHTHAash KOHIIEHTpalus). MaccoBasi 70Jis BellecTBa B
pactBope. *XuMHUUECKHE CBOMCTBA BOJBI (pa3jiOKEHUE, PEaKIMU ¢ HATPUEM, OKCHJIOM
Kayblus, okcuaoMm cepbl (IV) peaknuu ¢ MmeTayuiamu, KUCJIOTHBIMA M OCHOBHBIMH
okcunami). [lonstue 06 ocHoBaHuAX. Poib pacTBOPOB B MPUPOJIC U B KU3HHU YEJIOBEKA.
KpyroBopor Boxbl B mpupozne.* 3arpsa3HeHHe NpUpOAHbIX Boa. OXpaHa M OYMCTKA
IPUPOTHBIX BOJI.

Baxneitimue  kmacchl  HeopraHudeckux — coeauHeHui.  Knmaccudukarus
HEOpraHuueckux coenuHeHuit. Okcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amdoTepHbie, Heconeobpa3yolme - Ha npuMmepe okcuaa yriepoaa (I1I) u
okcuna azora (II)), Homenknarypa.* *[lonyueHue® u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammoeiicTBUEe C BOJIOM, KuciIoTamu, mienodamu). OcHoBanus. Knaccudukarmms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBIC OCHOBaHUS. HoMeHknaTypa OCHOBaHUM.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJIJIOB, KUCIIOTaMH, cojisiMK). *[loyuyeHue ocHOBaHHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMCHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METaZIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEpPE COJSTHOM M CEepHOM KHCIOT), *crmocoObl moiyudeHus.™ Ps
aktuBHOocTH MetauioB H. H. bekeroBa. Conu (cpennHue): HOMEHKJIATypa CoOJIEH,
*crocoObl MOyuYeHUs™*, B3aUMOJICHCTBUE COJIEH ¢ METalulaMH, KUCJIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHHE.

[Tonsitue 00 amdOTEpHBIX THAPOKCHUIAX (HA MpUMEpe NMHKA U *aIroMUHUSA™):
*XMMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU M LIEIOYaMH, Pa3oKeHUEe Tpu
HarpeBaHuMu) U MojiyyeHue. *

I'eHeTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHUYECKUX  COCIUHEHUM.
['eneTnueckue psabl.

XHUMHUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/lyX€; MOJYYEHUE U W3YyUYECHHUE CBOMCTB KHCIOPO/1a; HaOIIOIEHHE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJAOM U YCIIOBHSI BOSHUKHOBEHUS U IIPEKpAIEHUs TOpEHUs (IoxKapa);
O3HaKOMJICHHE ¢ 00pa3llaMi OKCHIOB M OMHMCAHHWE UX CBOMCTB; MOJYUYCHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHne); HaOI0eHHe 00pa3lloB BEIIECTB KOJUYSCTBOM | MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
MIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOM MACCOBOM JIOJE€d PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBHE BOJIBI C MeTalylaMH (HaTpUEM U KajbliueM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUIEOMATEPHUAJIOB); OINpPEEIECHUE PACTBOPOB KHCIOT M IIETIOYEH ¢
MOMOIIFI0  MHJIUKATOPOB; HCCIEIOBAaHUE OOpa3loB HEOPTaHWYECKUX  BEIIECTB
pPa3IMYHBIX KIJIACCOB; HAOJIOJEHWE H3MEHEHUSI OKPACKM HWHIUKATOPOB B pPacTBOpax
KHUCJIOT U Iesiouei; n3yuenne B3aumoaeinctBus okcumaa meau(Ill) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJJIAMH, PEAKIMI HeUTpanu3aluu; MoayuyeHrue HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeETalla JPYTMM U3 PACTBOpPA COJIM; PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJady 1o Teme «BaxHeine Kiacchl HEOPraHUYECKUX



COETUHEHUN .

Ilepuonnueckuil 3aKoH U llepuoguueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHre aToOMOB. XUMHUYECKaAs CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.

[lepBbie MOMNBITKHU KJIACCU(PHUKAIMN XUMUYECKHUX 3eMeHTOB. [loHsiTHE O rpymmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M IIEJTOYHO3EMENbHbIE METaUlbl, TaJIOTEHBI,
MHEpPTHbIE Ta3bl). *OneMeHTbl, KOTOpble o00pa3yloT amM(pOTEepHbIE OKCUABI U
TUAPOKCUIBL. *

Ilepuognueckuii 3akoH. Ilepuoanueckas cucCTEMAa XUMHYECKHX DIIEMEHTOB
J1. 1. Menaeneena. KopoTkonepuonnas U *nmuHHONIEpUOAHAS * bopmbl
[Tepuonuueckoin cucrembl xumuueckux diemMeHToB [l. WM. Menneneesa. Ilepuonsl u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA W TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB atoMHbIX sifep. *M3otomnbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3iieMeHTOB llepuoanyeckoii
cucteMmbl J[. I. MeHnaeneeBa. XapakTepuCTHUKa XHMHYECKOTO 3JIEMEHTA IO €r0
nojoxeHuto B llepuonnueckon cucreme J[. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB MasbIX MEPHUOOB U TIaBHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOro (MOPSAKOBOTO) HOMeEpa 3HayeHUe
Ilepnognueckoro 3akoHa u Ilepuonnueckodl CHCTEMBI XMMUYECKHX JJIEMEHTOB IS
pa3BUTHS HayKHu U npakTuku. [. 1. MeHneneeB — yu€HbIil U rpakgaHuH. *

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIpHAsl)  CBA3b.
*INeKTPOOTPUIIATEILHOCTh AaTOMOB XUMHUECKHUX AJIEMEHTOB. * VIOHHAs CBSI3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUI HKCIIEPUMEHT: M3y4eHHEe OO0pas3loB BEIIECTB METAVIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE TMIPOKCHA LIUHKA C pacTBOpPaMU KUCIOT U IIEJIOYEH;
IPOBEAECHUE ONBITOB, WLIFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiiuy pas3ioKeHUs, COCTMHEHUS).

MexnpeaMeTHbIE CBA3U

Peanuzamuss MeXINpeIMETHBIX CBSI3€H MpPH HU3YyYEHMHM XUMHUU B 8§ Kiacce
OCYIIIECTBIICTCS 4Yepe3 MCIIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHATHH,
TaK W TMOHSITUN, SBJISIOMIMXCS CUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TOHSATHSA: HaydHBIH (haKT, TUIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CUHTE3, KIaccuukamus, MepruoaUIHOCTh, HAOII0ICHHE, YKCIICPUMEHT,
MO/JICIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

dusuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIHI,
PaIUOAaKTHBHOCTh, MOJICKYJa, OJJCKTPUYECKUN 3apsj, BEIIECTBO, TeIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIECTBA, ra3, (PU3MYECKHE BEIUMYUHBI, SIUHHUIIBI W3MEPCHHUS,
KOCMOC, IJIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.
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I'eorpadus: atmocdepa, rugpochepa, MUHEPATIBI, TOPHBIE MOPOABI, IMOJIE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYYEHMUS B 9 KJIACCE

BemecTtBo u xumuueckas peakius

[Tepuoguueckuii 3akoH. Ilepromnueckas cuUcCTEMa XHUMUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KM, KaJIblUd U UX COCIMHEHUU B
COOTBETCTBUU C TOJOKEHUEM 3J1EMEHTOB B Ileproanyueckoil cucTeMe U CTPOCHHEM HX
aTOMOB.

Ctpoenune BellecTBa: BHJAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTAIIIMUECKUX
pemeToK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTALTNUECKON PEIIETKU U BUIA
XUMUYECKOMU CBS3U. *

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAS ). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCJIMHCHUM, TeHETUYECKas CBA3b HCOPTaHMYECKUX BEIIECTB.

Knaccupukanuss XuMUYeCKUX PEeakIuil 1Mo pa3IMuHbIM MpHU3HAKaM (110 YUCITY H
COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCJICHUS XUMHUYECKHX DJJEMEHTOB, *I0 00paTUMOCTH, 10 Y4YacTHIO
Katanuzaropa).* OK30- U JSHIOTepMHYECKHEe peakiuu. *TepMoxumuueckue
ypaBHEHUS. *

*[lonsiTue 0 cKOpOCTH XUMHUYecKoll peakiuu. [loHstne 00 0OpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHsATHE O TOMOTE€HHBIX U TETePOTreHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@aKTOpHI, BIUAIOIINE HA CKOPOCTh XMMHUYECKOM PEAKIUU U IMOJ0KEHUE XUMUUYECKOTO
paBHOBecHSI. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIIEKTPOHHBIN Oayanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiiuu. CocTaBI€HUE YpaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEIIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTHYECKON TUCCOLUMALMU. DIEKTPOJUTHUECKAsT IHCCOLMAIUSL.
DONEKTPOMUTHI W HEINEKTPOIUTHL. KaThoHbl, aHMOHBI. *MeXaHU3M JTUCCOIHAIUU
BEIIECTB C pa3IMYHBIMU BHUAAMU XUMUYECKOW cCBs3u. lloHstne o creneHu
nucconuanuu. * CUIIbHBIE U CIIa0bI€ 3IEKTPOJIUTHI.

Peakiiun monHoro oOMeHa. Y CIOBUSI MPOTEKAHUS PEAKIUH MOHHOTO OOMeEHa 0
KOHI[A. [loiHbIE M COKpAlIEHHBIE MOHHBIC YPABHEHHUS peakiui. XUMUYECKHUE CBOMCTBA
KHCJIOT, OCHOBaHMH M COJIE B CBETE€ MPEJACTAaBICHUN 00 BIEKTPOIUTHUYECKON
mucconuanun. Cpena pactBopa. KauecTBeHHblE peakllMd Ha KaTUOHbI UM AHUOHBI:
xJopua-, Opomua-, uoaua-, cyiabdar-, kKapOoHaT-, cuUIMKaT-, ¢ocdaT- aHUOHEHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbLIMsi, allOMUHUA, kene3a (2+) u
(3+), menu (2+), uMHKA, IPUCYTCTBYIOLIKME B BOAHBIX PACTBOPAX.

XUMHUYECKUNA OIKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTANIMUECKUX
PEIETOK HEOPTraHUYECKUX BEILIECTB — METANIOB U HEMETauIoB (rpadura v aaMmasa),
CIOKHBIX BEIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMUYECKOM peakiuu OT BO3JICUCTBUS pa3IuYHbIX (PAKTOpOB; UCCIEIOBaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLUAIIMN KUCIOT, EN0Yed u
comeil  (BO3MOXKHO  WCIIOJIb30BAHHE  BHJIEOMATEPUATOB); IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUsS] PEeaKIuid HOHHOTO oOMeHa (0Opa3oBaHHE
ocajika, BBIJICIICHUE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, WILTIOCTPHPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ peakiuid  (TOpEeHHe, PpPEeaKIuu  PasIoKCHMUS,
COCIMHCHHUS); PACIIO3HABAaHUE HEOPTraHWYECKHX BEIICCTB C TOMOIIBI0 KaYyeCTBEHHBIX
peakinii Ha MOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a/1ad.

Hewmerannbl u ux coeTuHeHUs

O6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEI[ECTB — TaJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJCHCTBUE C
MeTajulaMu, HeMeTalUylaMd —  BOJIOPOJIOM W KHUCIOPOJOM,  *memodamu™).
XnopoBogopos. CoJistHast KUCI0Ta, XAMUYECKHUE CBOMCTBA, *mosydeHue™, mpuMeHeHHeE.
*JleficTBHE XJI0pa M XJIOPOBOJIOPO/Ia HA OPraHU3M uesloBeka.* BakHelue XIopuasl U
WX HaX0XJIEHHE B MPUPOJIC.

O6mass xapakrepuctuka dJeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa M Cepbl. XapaKTePHbIC CTETICHH OKUCIICHUS.

Crpoenne u (puU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHCJIOPOJA U CEPHI.
AnnoTpornHele MOAU(MUKAIMU KUCIOpOJa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3auMogeiicTBue *c HemeTalmlaMu® — BOJOPOJAOM U KHCIOPOJOM, METalllaMH,
*KOHIEHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOIOPOI: CTPOCHHUE,
dusznueckre U XUMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcupbl ceppl Kak MPeACTaBUTENIN KUCIOTHBIX OKcUI0B. CepHasi KUcioTa: pu3nyeckue
U XUMHYeckue cBoiicTBa (oOmme u crnenuduueckue). Comu CEpHOU KHUCIOTHI,
KayecTBEHHas peakuus Ha cynbdar-uoH. CepHucras kuciora. *XuMUYECKUE pPEeaKIuy,
JeXKallue B OCHOBE TMPOMBINIJIEHHOTO CHoco0a TOMy4YeHUsT CEpHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHeHni B mpupoie. [I[pumeHeHne ceprl U €€ COCTMHEHUN B
OBITY W B TMPOMBINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKAIoleh Cpelbl
COCIMHEHUSMH CePbl (KHCIOTHBIC JTOKIH, 3aTPA3HEHUE BO3IyXa H BOJOEMOB), CITIOCOOBI
€ro MnpeaoTBpaIicHus. *

OO6miast xapakTepucTHKa 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3oTa u ¢ocopa, XapaKTePHBIE CTEIICHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHHE B TPUPOAE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETaulaMd M HEMETaulaMU - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr a3ora B mpupome. AmMMmuak: (usmdeckne W XUMHYECKHE CBOMCTBa
(OKHuCIeHuEe, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpa), *ModydyeHHE™ W IPUMEHEHHE.
Conmm amMMOHMS: coOCTaB, (u3Myeckne W XUMHYECKHE CBOWCTBa (pasiio)KeHHE,
B3aMMOJICUCTBUE CO LIeJIoYaMH), npuMmeHeHue. KauecTBeHHass peakiusi Ha HMOHBI
aMMOHHUsI. A30THas KucloTa, €€ (u3nuecKkue M XHUMHUYECKHE CBOICTBa (00mIMe u
cneuuduyeckue), *nomydyenue.* Hutpatsl (pasznoxeHue). A30THUCTasi KHUCIOTA.
Hcnonb3oBanrue HUTPATOB M COJIEM aMMOHHMS B Ka4eCTBE MHHEPAJbHBIX YyIOOpEHMIA.
*XUMUYecKoe 3arpsi3HEHHE OKpYKarolled cpelbl COSIUHEHHMSIMU a30Ta (KUCIOTHBIE
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JTOXK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBLI U BOJOEMOB). *

®docdop, *amnorponHsie Moaudukauuu pocdopa,* PpuznUecKkrue U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE C MeETaUlaMU, HEMeTaulaMHu, *KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kucinotamu).* Oxcun ¢ocdopa (V), oprodocdopnHas kuciora:
¢u3znueckre U XMMHUYECKUE CBOICTBa, *momydeHue.® *IloHsTHE O MUHEpaIbHBIX
ynoopenusix: HUTpatel U Qocdarel. [loHATHE O KOMIUIEKCHBIX ynoOpeHusx.* OOias
XxapakTepuctuka snemMeHToB [VA-rpynnbel. OcOOEHHOCTH CTPOEHUSI ATOMOB YIJIEpoa U
KpeMHUsl. BajJeHTHOCTh M XapaKTEepHbIE CTENEHU OKHUCIEHHS aTOMOB yriiepoia H
KpeMHus. PacnipocTpanenue yriaepoja B IpuUpoe, XapaKTepHbIe CTEIIEHU OKUCIEHHUS.

Yrnepon, amwtorponsble Moaudukanuu (rpadut, anmas), ¢(U3MUYECKUE U
XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aUMOJCHCTBHE C  MeTajylaMu,
HEMeTaJlJIaMU, *KOHIEHTPUPOBAHHBIMH a30THOM M CEPHOM KuciaoTamu)*. AmcopOrus.
Kpyrosoport yrinepona B npupozge. Okcunabl yriaepojaa, ux Gu3n4ecKkue U XMMUUYECKHUe
CBOICTBA, TOJIyYeHME U MPUMEHEHHE, JIeWCTBME HAa  OpPraHU3M  4YeJOBeKa.
*Jxonmoruueckre mpoOieMbl, CBsi3aHHbIE ¢ okcuaoM yruepoaa(lV); rumoresa
IJI00AIBHOTO TOTEIUICHUST KJIMMaTta; MapHUKOBBIM 3P ¢deKT.* YronbHas KUcIOoTa U €€
coiid, WX (QuU3NUeCKue W XUMHUYECKHE CBOWCTBa, *mojmydeHue W TpUMEHEHHeE.™
KauecTBenHass peakuusi Ha KapOOHAT-MOHBI. lMcrmomb3oBaHue KapOOHATOB B OBITY,
MEJIUIIUHE, POMBIIIUICHHOCTH M CEJIbCKOM XO3SHUCTRBE.

OO6mume mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOEHHUS OPraHUYECKUX
COEMHEHUN yriepoja (Ha ImpUMEpe METaHa, ATUJIEHA, 3TAHOJIA, YKCYCHOM KHUCIOTBHI.
*Ux coctaB M Xxumuueckoe ctpoenHue. Krmaccudukaiuss opraHMyeckux BEIIECTB.™
[lonsiTue 0 OMOJTOTMYECKM BaKHBIX BEIIECTBAX: >KMpax, Oelikax, yrieBojax — M HUX
pOJIM B KU3HU 4YesloBeKa. *MarepHuallbHOE€ €IMHCTBO OPTraHMYECKUX M HEOPTaHUYECKHUX
coeTMHEeHU. *

Kpemuuii, ero ¢usmdyeckue W XUMHYECKHE CBOWCTBAa (Ha TIpUMeEpe
B3aMMOJICHCTBUS C METAJUIaMH M HeMeTalllaMu), *monydeHue™® W TpUMEHEHHE.
*CoenuHeHus: KpeMHus B mipupoze. OOmuue npencrapieHus: o0 okcuae kpemausi(IV) u
KpeMHueBON kucnote. CunukaTel, (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE U
npUMeHeHrne B  OBITY, TMPOMBIIUIEHHOCTH (B  MEIUIIMHCKOM, 3JIEKTPOHHOM,
CTPOUTENBHOW U [p.). BaxkHelue CTpoUTENbHBbIE MAaTepHUalIbl: KEepaMHKa, CTEKIIO,
LEMEHT, O€eTOH, *ese300eToH. [IpobieMbl 6e30macHOro UCOIb30BAHUS CTPOUTENBHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU. *

XUMHUYECKUI SKCIEPUMEHT: HU3yYE€HHE OO0pa3lloB HEOPTAHUYECKUX BEIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IIPOBEJACHHUE KAUYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U
HAOJFOICHUE TPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTpaKaromme (QU3NYEeCKUue W
XUMUYECKUE CBOMCTBAa TaJOr€HOB M HMX COECAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATCPHAIOB); O3HAKOMJICHME ¢ oOpasmamMu  XJOpHJOB  (TaJIOreHHUIIOB);
O3HaKOMJIEHHWE ¢ oOpa3naMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO HCIIOJb30BAaHHE
BHJIEOMATEpHUAIoOB); HaAOIIOJEHHE Mpoliecca OOYIJIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YUYEHHE XUMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOI KUCIOTHI, MPOBEICHUE KAUYECTBEHHOMN peaKIuu Ha Cyib(paT-uoH U HAOJIIOJAEHUE
Mpu3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PM3UUYECKUMU CBOMCTBaMU a30Ta, pocdopa
U WX COEAMHEHMI (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAJIOB), 00pa3laMu a30THBIX
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1 GpochopHBIX YI0OpEeHUH; MOTyuYeHHEe aMMHUaKa U U3yUYeHHUE €ro CBOMCTB; MPOBEACHUE
KAueCTBEHHBIX PEAaKUMi HA MOH aMMOHHUA U (ochaT-uOH UM U3yYEHUE MPU3HAKOB UX
IIPOTEKaHMs, B3aUMOJECHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAITIOB); U3YUEHUE MOJETEH KPUCTAIITMYECKUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IMPOIECCOM aJCOPOLUMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOrasza; IMOJy4YEHUE
YTJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; IPOBEJACHHUE KAaYECTBEHHBIX PEAKIMi Ha
KapOOHAaT- ¥ CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMIIEHUE C
MPOAYKUMEW CHIIMKATHON IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a1a4 I10
TeMe «BaxHelne HeMeTaIbl U UX COETUHEHUS.

MeTajibl ¥ X COCMHECHUS

OO6m1as XxapakTepUCTHKA XUMHUYECKUX IJEMEHTOB — METAJIOB HAa OCHOBAHUU
ux  noJoxenus B llepuoauueckoil = cuCTeME ~— XMMHUYECKHX  JJIEMEHTOB
. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTajuindyeckas CBsi3b U
METaJUTMYECKasi KPUCTAJIMUECKasT PEHIETKA. DJIEKTPOXUMUYECKUU psifi HANPSKEHUN
MeTalyioB. DuU3NUeCKUEe M XUMUUYECKHE CBOMCTBA METAIOB (B3aUMOJEUCTBUE C
KUCJIOPOJOM, BOJOH, KucIoTaMu). *O0mue crnocoObl MmoaydeHus MeTaaioB. [lonsaTue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH. *

[Ilenounble MeTauibl: ToJOKeHUE B Ilepuoanueckol cCHCTEME XHMHUUYECKHX
anementoB J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHYECKHE CBOMCTBA (Ha mpumMmepe HaTpus U Kanus). OKcuibl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJJIOB U UX COCTMHEHMUIA.

[[le1ouHO3EMENBHBIC METaIbI MarHui " KaJIbINH: TIIOJIOKEHHE
B [lepuonnueckont cucrteMe xumuueckux snemeHToB [[. 1. MenneneeBa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mIpupojac. PU3NUECKUE M XUMHYECKHE CBOMCTBA MarHusi U
Kanblusl. BakHelmme coennHEHUs KanbIus (OKCHI, THIPOKCUI, coju). *JKECTKOCTH
BOJBI U CTIOCOOBI €€ ycTpaHeHus. *

AnroMuHui: nosioxkeHue B Ilepuoandeckoil cucreMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHME aroma; HaxoxJIeHue B npupoae. dusnueckue u
XUMUYECKUE CBOWCTBA amtoMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
ATIOMUHUS.

Kenezo: mnonoxenune B llepuogudeckord CHUCTEME XHMHUYECKHX 3JEMEHTOB
JI. 1. MenneneeBa; CTpOE€HHE aroMa; HaxoXAeHHe B npupojge. Duzndeckue u
XUMHUYECKHE CBOMCTBA >Keie3a (B3aUMOJICHCTBUE C METa/laMHU, KUCJIOTaMU U COJISIMU).
Oxkcuapl, tuapokcuasl u comu xene3a(ll) wm xeneza(Ill): cocraB, cBolicTBa
*nonyuenue. *

XUMUYECKUNA DKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMyd METaJIOB M CIUIaBOB,
X (PU3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUIEOMATEPHAIOB), 0COOCHHOCTEN B3aMMOJICCTBHS OKCHa KAJIbIIUS U
HaTpus C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); MCCIEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIopoAe (BO3MOXKHO
HCTIOJIb30BaHUE BUAEOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIUA Ha
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WOHBI (Mar"us, Kajublivs, adtoMuHusi, nuHka, xenesa(ll) u xeneza(lll), menu(Il));
HaOJII0/ICHNE W OMKCaHUE MPOLIECCOB OKpaIlIUBaHUs TJIaMEHU MOHAMU HATpUSsl, Kalus U
KaJIbIUS (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); MCCleq0BaHne aM(pOTEPHBIX
CBOMCTB TMJIPOKCHJIA QJIIOMUHUS U THAPOKCHUIA IMHKA; PEHICHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHeWuIme MeTaJUIbl U UX COSTMHEHUSD.

XHUMUA U OKpY’Karollas cpeaa

*HoBble mMaTepuanbl U TEXHOJIOTHMU. BemiecTBa M Marepuanbl B MOBCEIHEBHOM
JKU3HU YejoBeka. XUMHUS M 3J0pOBbE. be30macHOE€ UCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas momomrs 0Opu  XUMHUYECKUX  OXKOTAX
U oTpaBieHUsIX. OCHOBBI IKOJOTUYECKON TPAaMOTHOCTH. *

*XUMHUYECKOe 3arpsi3HEHUE OKpYXKaromleld cpeabl (TpeaesibHas JOImycTUMAast
koHueHTpanus Beuiects — [1JIK). Posib XxumMuu B pereHnn 3KOJ0TUUECKUX mpodeM. *

*[IpupoaHbIE HMCTOYHHMKUA YTIEBOAOPOJOB (Yyrojb, MPUPOAHBIM Ta3, HEPTH),
POJIYKTHI UX TIEPEpabOTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH. *

XUMHUYECKUNA DKCIICPUMEHT: U3yUYCHHE O0pa3IoB MaTEpPHAIOB (CTEKJIO, CILJIaBbI
METaJIOB, MOJMMEPHBIE MaTepUaIbl). *

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXNpEAMETHBIX CBSA3CH TNpM HM3yYeHWHW XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATHH,
TaK W MOHATUH, SBISIFOIIMXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC IIOHATHSA: HAyYHBIH (akT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CHHTE3, KJIacCUPUKALIHS, ICPUOIUIHOCTD, HAOIIOICHHE, SKCIICPUMEHT,
MOJICJIMPOBAHKME, WU3MEpPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIA 3(D(EKT, TEXHOJIOTHS,
MaTEPHAJIbI.

®dusnka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, HU30TOIIbI,
PaIOaKTHBHOCTh, MOJICKYJA, DJACKTPUUYCCKUN 3apsj, MPOBOJIHHMKH, TOJYIIPOBOJIHHUKH,
JUDJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKas pemeéTka, CIUIaBbl, (QuU3nUecKue
BEJIMYMHBI, €IUHUIBI W3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3IHI,
Comnnre.

buonorus: ¢oTtocuHTe3, ABIXaHHWe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIC
ya00peHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIILHBIC BEIICCTBA.

I'eorpadmsa: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, ITOJC3HBIC
HCKOITaeMbIe, TOILUIUBO, BOJIHBIC PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O [TIPE/IMETA
«XNMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOnoro mpeamera
«Xumus» NOJKHBI COBMAJaTh c pe3ynpratamu dDenepanbHoil paboueil mporpaMmbl

OCHOBHOT0 00111eTO 00pazoBanus. Hanbosnee 3HaUMMBbIMU SIBJSIOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI  MPOrPAMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XoA€ OOYy4YEeHHs XHUMHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIIbHOM JEATETbHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIBTYPHBIMU Y JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMU B
oOlllecTBE TMpaBUIaMW W HOpPMaMH TIOBEACHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInaHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOy4Jaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIUpEeHUE
OTIbITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTUYECKOro BOCITUTAHMUS:

[IEHHOCTHOTO OTHONIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAyYHOMY HAcCJEeJWI0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKh B IKU3HU
COBPEMEHHOI'0 OO0IIeCTBa, CIMOCOOHOCTH BJIAAE€Th JOCTOBEPHOW HH(pOpMaluen o
NEPEAOBBIX JIOCTHKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOUCTBE MUpa U OOIIIECTBA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

NPEACTaBICHUS O COIMAIbHBIX HOpPMax © TMpaBWIaX MEKIMYHOCTHBIX
OTHOIIIEHUA B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIEeI0BATEILCKOM, TBOPUYECKON W NIPYTUX BHUJIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM NEATEIHHOCTU NMPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/a4, BBIIOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpOIlecce
ATOW y4eOHOM IesTENBHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE U TOCTYIKHU
CBOMX TOBapUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) LICHHOCTU HAYYHOTO MO3HAHMUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3aUMOCBS3X YEJIOBEKA C MIPUPOIHON Cpeaoil, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIX MOTHBOB, HAMNPABICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0aeMBbIX TIPOIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHPOPMAIIMOHHOW W YUTATEIHCKON KYyIbTYPHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIILHON PabOThI ¢ YIEOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU WH()DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 ¥ TO3HAHWIO, JIFOO03HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HAIPABJICHHOCTH U YPOBHSI OOYy4YE€HUS B JlaJbHEUIIIEM;

4) popMupOBaHUS KYJIbTYPhI 3J0POBbSI:

OCO3HAHUS IEHHOCTHU >KU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY 370pPOBbIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJig, HapKOTUKOB, KYypeHUs), HEOOXOJIUMOCTH
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coOI0IeHUs1 TpaBuil 0€30MaCHOCTU NpPHU OOpPAIEHUH C XMMHYECKMMHU BEUIECTBAMHU B
OBITY U peabHOU KU3HH;

5) TpyZ10BOrO BOCIIUTAHUS:

MHTEpECca K MPAKTUYECKOMY M3y4YEHHUIO mpodeccuil U TpyJaa pa3iudyHOro poja,
yBaXEHHE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BhIOOpAa MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJLKEHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHaNbHON NEeATeNbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, FOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) 9KOJIOTMYECKOTO BOCTIUTAHMUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHS K MPUPOAE KaK MUCTOYHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAHUs LIEHHOCTHU 3/10pPOBOr0 U 0€30MacHOro
oOpa3za >KM3HU, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHMS LEHHOCTH COOJIOJEHUS MpaBHil OE30MacHOIro
NOBE/ICHUSI MIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpPY)KAIOIIEH MPUPOAHON Cpeoil, TOBBIIIEHUS! YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapaKTepa JKOJIOTHYECKUX
npoOJieM U MyTeH UX pelIeHus OCPECTBOM METO/I0B XUMHUH;

HKOJIOTUYECKOTO MBILIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKATHUBHOM M COLUAJIbHOM MPAKTHKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS OO0pa30BaTEIbHOW MPOTPAMMBI 10
XUMUM OTPA)KaroT OBJIAJCHUE YHUBEPCAIbHBIMHU MTO3HABATEIbHBIMU JIEUCTBUSIMH, B TOM
quce:

1) 06a30BbIC JTOTHYECKUE ICHCTBUS:

BBISBJISITh MPUYUHBI U CIEJCTBUS MPOCTHIX XUMUYECKUX SIBIICHU;

OCYIIECTBIIATh CpaBHEHHUE, KIIaCCH(PUKAIIUIO XUMUUYECKUX BEIISCTB IO 3aJaHHBIM
OCHOBaHMSIM M KPUTEPUSM JIJISI YKA3aHHBIX JIOTMYECKUX OTepaluii;

CTPOUTh  JIOTMYECKOE  CYXKJCHHUE TIOClie  IPEeABApUTEIBLHOIO  aHAJIM3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUYUHHO-CIIEJICTBEHHBIX CBSI3€H

C03/1aBaTh, MPUMEHATH U MIPEOOPa30BBIBATh 3HAKW W CHUMBOJIBI, MOJICIIH U CXEMBI
JUISL pellIeHUs] YI€OHBIX U TT03HABATENIBHBIX 33/1a4 C TTOMOIIBIO TIEJarora;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMUUYECKUX TMPOLECCOB M  UX
MOCJIC/ICTBUSA,

2) 0a30BbIE€ UCCIIEA0BATCIBLCKHIE JCHCTBUA:

C TIOMOIIIBIO TIeIarora MPOBOAUTh XUMHUECKHUHN OIBIT, HECIOKHBIM IKCIIEPUMEHT,
JUIS yCTAaHOBJICHUST OCOOCHHOCTEH 00BhEKTa N3YUSHHUS, TIPUIHMHHO-CIICICTBEHHBIX CBI3CH
1 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATHL O000OLIEHUS U
BBIBO/JIBI 110 Pe3yJIbTaTaM IMPOBEJCHHOTO HAOIIOEHUS, OTIBITA;
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3) pabota c undopmanuei:
BBISIBIIATH JAe(DUIMTH MHOOPMALMM, JAHHBIX, HEOOXOAUMBIX JIsI PEIICHUs
MOCTaBJICHHOM 3a/1a4M;
npeoOpa3oBbIBaTh UHGOPMAIIMIO U3 OJHOTO BUJA B APYroil (TabIUIly B TEKCT
¥ 1p.);
UCKaTh WIK OTOMpaTh MH(POPMAIMIO WU JAHHBIE U3 HUCTOYHUKOB C y4E€TOM
MpeIOKEHHON YUeOHOM 3a/]a4M U 3aJIaHHBIX KPUTEPHUEB.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue e,
pacrpenensTh PoJiv, JOTOBAPUBATLCA JIPYT € IPYTrOM U T. II.).

C MOMOIIBIO TIEJarora Wik CaMOCTOSITEIbHO COCTABJSATh YCTHBIC M MUCHMEHHBIE
TEKCThl C HCIOJb30BAHUEM WJUIIOCTPATUBHBIX MATEPUATIOB JJIsl BBICTYIUICHHS TEpeN
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [I€SATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; paboTaTh WHIMBUAYAJIBbHO U B TPYIIE: HAXOAUThH 0OIee
pelieHre M paspemarbh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (PopMyIUpOBaTh, APr'YMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIWI MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA Mepe]l TPYHIION.

OBnazeHne yHUBEPCATbHBIMHU YYEOHBIMU PETYISTUBHBIMU JEHCTBUSAMM:

oOHapykuBatb M (QOpMyIUpOBaTh Y4YeOHYIO MpoOJieMy, OIpPEAeNiATh LEelb
yueOHOU eI TeIbHOCTH;

BJIAJETh OCHOBAMH CAaMOKOHTPOJISI, CaMOOLEHKH, NPUHATUS PpELIICHHH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B y4eOHOM U TTO3HABATEIBLHOM JIEATEIbHOCTH;

COOTHOCUTHh CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMHU, OCYIIECTBIIATh
KOHTPOJIb CBOEH [MESITEJIBbHOCTH B MPOLIECCE OCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
criocoObl ISUCTBUI B paMKax MPE/JI0KEHHBIX YCIOBUH B TpeOOBaHUH, KOPPEKTHUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUEeH;

NaBaTh A/ICKBATHYIO OLIEHKY CUTYallUH W MPEAJaraTh IJIaH €€ U3MEHEHHS;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTHh TNPU PEIICHUH Y4EOHOU
3a7a4H;

MOHUMATh TPHUYUHBI, TI0O KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMbI pe3ynabTaT
JESITEIHbHOCTH, OINPEACNATh IMO3UTUBHBICE W3MEHEHHUS M HampaBleHUs, TpeOyronme
naabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0 MHEHHIO.

I[MPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 00513aTEIBHOTO COAEPKaHUs,
YCTaHOBIIGHHOTO AaHHOW DenepanbHO paboueld MpOrpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHS M CIOCOOBI NEUCTBHMA, creruudeckue s ydeOHOTOo mpeaMeTa
«XuMusD», BUABl ACATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUAX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX W IO3HABAEMOCTH SIBJICHUWA MPUPO/IBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XHUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIell KyJIbTyphl U MPaKTHYECKOU
NEATeIbHOCTH 4YeJOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBAa; MOHUMAHHE MecTa
XUMHUM CPEU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJUYECKOTO SI3bIKa XUMUU
JUTsl cocTaBlieHus (hOpMYJT HEOPTraHUYECKUX BEIIECTB, YPABHEHUM XUMUYECKUX PeaKIuid
(c omopoil Ha aJropuT™M Y4YeOHBIX JEUCTBUI); BIaJ€HUE OCHOBAMH XHUMHYECKOU
HomeHknaTypsl (IUPAC u TpuBHanbHON) M yYMEHHE HMCHOJb30BaTh €€ ISl PEIICHUS
y4eOHO-TT03HABATEIbHBIX 3a7a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUIsT OOBSICHEHHS CTPOCHUS AaTOMOB W MOJICKYJ TO aJIrOpuTMy C OIMNOpOMl Ha
ONPEIEIICHHUS;

NPEJCTABICHNUE O CUCTEME XMMHUUYECKUX 3HAHUU U YMEHHUE C MOMOIIBI YUUTEIA
NPUMEHSATh CUCTEMY XMMHUUYECKHWX 3HAHHMHU I YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
U3YUYCHHBIM MaTe€pHajioM M MpPU TMOJYYCHUHM HOBBIX 3HAHUM, a TAaKXKE B MpolEecce
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ HCTOYHUKAMU XUMHYECKOU
uH(OpMaINK, KOTOpas BKIIIOYACT:

BAKHEHIIINE XUMMYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aTOM, MOJIEKYyJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJIIPHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpemHsis),
XUMHUYECKAsT peaklUus, peakluud COCAUHEHUS, pPEaKLUU pPAa3JI0XKEHUs, PpPEaKLUu
3aMeIleHNs], peakui 0OMeHa, TeIUTOBOM 3P (HEKT peakiuu, FK30- U IHAOTEPMUUECKUE
peaKLuum, pacTBOP, MACCOBasl JOJISI XUMUUYECKOIO 3JIEMEHTA B COCAWHEHUH, MaccoBas
JIOJIs1 ¥ MPOLIEHTHAsI KOHLEHTPALMs BEIIECTBA B pacTBOPE, SIAPO aTOMa, dJIEKTPUUECKUI
CJIOW aToMa, aToMHasi OopOuTalb, paguyC aToMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHHS,
XUMHYECKAST CBA3b, 3JIEKTPOOTPULIATEIBHOCTD, IOJSAPHAs U HENOJISIPHAs KOBAJICHTHAS
CBS3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBs3b, KPUCTAJUIMUECKas pelieTKa (aToMHasi,
WOHHAs, METaJlInyecKasi, MOJIEKYJsipHas), MOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOIHT, DIIEKTPOJMTUYECKAsT  JUCCOIMAIMS, pEeaklMh HMOHHOTO OOMeHa,
OKHCJINTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUWUH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE€ W BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE H
HEeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMUMHYECKOW pEaKIMH, KaTalu3aTop, MpPeIelIbHO
nonyctumasi konneHtpamus (I11K), koppo3ust meTanios, CIUIaBbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUU: 3aKOH COXpAaHEHHUs Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUU XWMHHU: aTOMHO-MOJIEKYJISIDHAs TEOpHUs, TEOPHUS DIEKTPOJIUTHUYECKOU
JVCCOLIMALIAN, & TAKXKE IMPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOJIaX HCCIIEAOBAHMS BEIIECTB M U3YUYCHUS
XUMHUYECKUX PEaKIUi;

MPEJICTABIEHNUE O MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX 3JIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPULIATENIBHOCTH), MPOCTBIX M CJIOXHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepumoandeckoid cucteMe (B MajbIX MEPUOJIAX M TJIaBHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBSA3b IMOJOKEHUS
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sanementa B llepuoguueckoil cucTeMe € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHMYECKHX RJIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YHCIO AJIEKTPOHOB),
pacrpe/ieJIeHUeM SJIEKTPOHOB MO JHEPreTUUECKUM YPOBHSM aTOMOB IMEPBBIX TpPEX
MEPUOIOB, Kausl U KaJbIUs; KIACCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHust GU3NIECKOro CMbIcia MUPPOBBIX JAaHHBIX MEPUOTUIECKON TaOIUIIbI;

yMEHHUE KJIacCUu(PUIIMPOBATh XUMHUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA
U XUMHUYECKHE PEAKIUU C OMOPOM Ha CXEMbI; OMpeIeisTh BaJICHTHOCTh U CTEMECHBb
OKHUCJICHUS] XUMHUYECKUX JIEMEHTOB, BUJ XUMUYECKOU CBS3U U TUI KPUCTAIMUECKOMN
CTPYKTYpHI B COEJIMHEHUSIX, 3apsij HOHA, XapaKTep CPe/lbl B BOJHBIX PACTBOpPAX BEIIECTB
(KUCTIOT, OCHOBaHW), OKHUCIUTEIb ¥ BOCCTAHOBUTEIL [0 QJITOPUTMY Y4YEOHBIX
JICUCTBUU;

YMEHUE XapaKTEpPU30BaTh C OMOPOM Ha cXeMmy (U3WYECKHE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPO, rpaduT, aiMa3, KpeMHHH, a30T,
docdhop, cepa, XJop, HATpUW, Kaluid, MarHWi, KaJbllUW, ATIOMHHUHN, JXEJe30) U
CJIOKHBIX BEILIECTB, B TOM YHCJIC UX BOJIHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEpPOBOJOPOJI, OKCUABI U TUAPOKCUAbI MeTaioB I - I[TA rpynn, amomunusa, meau (II),
ruHka, xenesa (II u I1I), okcuast yraepona (II u 1V), kxpemuus (I1V), azota u dochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yrojbHasi, KpEMHUEBAsI KUCIIOTA M UX COJIN); ONUCHIBAThH C OMOPOM HA IJIaH U KITIOUEBbHIC
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS IIOCJE MPEABAPUTEIBHOIO aHajau3a IOoJ PYKOBOACTBOM
negarora, NPUMEHEHHWE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
IPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBUAX, BIUSHUE BELIECTB U
XUMUYECKHUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOJHYIO CPENY;

YMEHHE COCTaBISATH IO 0O0pasily, CXeMe, aJIrOpuTMy Y4YeOHBIX JEHCTBUMN
MOJIEKYJISIpHbIC U MOHHBIE YPAaBHEHUS Peaklii (B TOM YKCIIE PEaKuii HOHHOTO 0OMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUMil), WLIIIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBAa H3YyYEHHBIX KJIAcCOB/TPYyNI HEOPraHMYECKUX BEIIECTB, a TaKkKe
MNOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJI0 XHMHYECKOIO 3JIEMEHTAa B COCIWHEHHH, MACCOBYIO JIOJIIO
BEI[ECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA W €T0 MaccCy, 00BhEM ra3oB ¢ OMOpPOi Ha
oOmrue hopMyIbl; yMEHUE TPOBOJUTE PACUETHI MO YPABHEHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJTUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WM MPOIYKTOB PEAKIIUU C
OTIOpO¥i Ha 00pa3ell, aNroOpUTM YIEOHBIX TeHUCTBH;

BJIaJICHINE OCHOBHBIMU METOJIaMU HAYYHOTO TIO3HAHUS (HAOIIOACHUE, N3MEpPEHNE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUHM BEIIECTB W XMMHUUYECKUX SIBICHUHN C
OTOpOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOPMYIUPOBATH MpOOIEMy H
MPEVIOKUTh MYTH €€ PEIIeHUS C MOMOINIbI0 TeAarora; 3HaHHUE OCHOB 0€30MacHOM
paboThl C XUMWUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
000pyI0BaHUEM;

HaJM4Yue MPaKTUUECKUX HABBIKOB IIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOLIUX
XUMHUYECKUX JKCIEPUMEHTOB I0J] PYKOBOJCTBOM YUUTENs C OOCYXKIECHHUEM IUJIaHa
paboOTHI UM COCTABIICHUEM TaOJIUIIbI:
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W3Yy4YCHHUE U ONMCaHNue (PU3UICCKUX CBOWCTB BEIICCTB;

O3HAKOMJICHHE C PU3HMUECKIUMH i XUMUYECKUMH SIBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUYECKUX PEaAKITUH;

U3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMECcel;

MOJIyYeHHEe KUCI0POa U U3YYEHUE €T0 CBOUCTB;

MOJTy4YEHHE BOJIOPOJIa U U3YUYCHHE €r0 CBOUCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJIYYCHHE aMMHaKa U U3YUCHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEIIECTBA;

UCCIICIOBAHNE W OIMCAHWE CBOWCTB HEOPTaHUYECKUX BEIIECCTB Pa3IUYHBIX
KJIACCOB;

NPUMEHECHHE WHIAUKATOPOB (JakMyca, MeTWiopaHka u ¢eHondTaaenHa) s
OTpeIeNIeHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJOT U IIEJI0YEH;

U3yYCHHE B3aMMOJCHCTBUS KHUCJIOT C METa/llaMH, OKCHJAaMH METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH;

NOJTy4YCHHE HEPaCTBOPHMBIX OCHOBaHHIA;

BBITECHEHHE OJIHOT'O METaJlsla IPYTUM U3 PacTBOpaA COJIH;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHUS U ITUHKA;

pEIICHHE  DKCIICPUMEHTANBHBIX 3amad 1o Teme «OCHOBHBIC — KJIAcChI
HEOpPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNbHBIX  3a7ady Mo TeMe  «IJIEKTPOJUTHUYEeCcKas
JUCCOLIMALIHSIY;

pElIeHre IKCIIEPUMEHTANBHBIX 3a/lad Mo TeMe «Baxkuelme HeMeTayuibl U HX
COCIMHEHHUSI;

pElIeHHe SKCIEPUMEHTANIbHBIX 3a7ad Mo Teme «BaxHelmume MeTamiabl U HX
COCIMHEHHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KayeCTBEHHbIE PEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPAaCTBOpPaX HOHBI:
XJopua-, Opomun-, uoAuA-, cyiabdar-, Qocdar-, kKapOoOHAT-, CHUIMKAT-AaHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajblUs, aTIOMUHHUSI, keiesa (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepuMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB M TAOIHUI] U BRISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU 0€30MacHOT0 OOpaIEeHUs C BEIIECTBAMU, HCIIOIb3YEMbIMHU
B TIOBCEJHEBHON JKM3HU, a TAaKXKE NPAaBWJIAMU IIOBEJCHUS B IEIAX COepeKeHUS
3MI0POBbSI W OKPYXKAIOMIEH TPUPOMHON Cpenbl; TMOHWMaHuWe Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HA J>KMBBIE OPTraHW3MBI OIPEJEICHHBIX BEIIECTB, a TaKXKe CIOCOO0B
YMEHBIIICHUSI ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS; TOHUMAHHWE 3HAYCHUS
KUPOB, OCIIKOB, YTJIEBOJOB ISl OPTAaHU3Ma YEIIOBEKA;

BIAJICHUE OCHOBAMH XUMHUYECKOW T'PaMOTHOCTH, BKITIOYAIOMICH yMEHUE
MPaBWIBHO WCIOJNB30BaTh HW3Y4YCHHBIC BEIIECTBA W Marepuaiabl (B TOM YHCIE,
MUHEpaTbHBIE YIOOpPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKA MPUPOITHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJisl, MPUPOAHOro Tra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, HA MPOU3BOJACTBE, YMEHHE NPUBOAUTH MPUMEPHl  MNPABUIHLHOTO
WCIIOIb30BaHUs U3yUYECHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBS3U MEXIY pEaJbHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMA M TIPOLIECCaMH, MPOUCXOJAIIUMH B MAaKpO- MU MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOT000pa3usi BEIIECTB; YMEHHE WHTErPUPOBATH XUMUYECKHE 3HAHUS CO
3HAHUSMHU JIPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO ME1arora;

npeacTaBieHue o cdepax TpodPecCHOHANbHON NESITeIbHOCTH, CBA3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha  JIOCTHDKCHHSX
XUMUYECKOW HayKH; HaJU4he OmbiTa paboThl C pa3IMYHBIMU HUCTOYHUKAMU
uHQOpMaMK TO XUMUU (HAYYHO-TIOMYJISIpHAs JUTEpaTypa, CJIOBapH, CHPABOUYHHKU,
UHTEPHET-PECYpChl) C OMOpPON Ha aJIroOpuTM: YMEHHE OOBEKTHUBHO OIEHUBATh
uH(OpPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MTPAKTHUYECKOM TPUMECHECHUH.

TpeOGoBanusi K TpeAMETHBIM pE3yJIbTaTaM OCBOCHHUS Yy4yeOHOro mpeamera
«XUMHUS», pacrpeiesieHHbIe M0 rojlaM 00y4YeHUs

PesynpraThl 1Mo romam QGOpMYNHMPYIOTCS IO NPUHLMIY JA00aBICHUS HOBBIX
pEe3yAbTaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roJax MO3WUIIMH, Kak
IPaBUJIO, IOCIIOBHO HE TMOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (Pe3yJIbTaThl OYEPETHOTO roa
0 YMOJTYaHUIO BKIIFOYAKOT PE3YJbTAThl MPEABITYIINX JIET).

8 KITACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX TIOHSATHUH: aTOM, MOJIEKYyJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/bHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCoBasl JIOJIS XUMHUYECKOTO AJIEMEHTa
B COCIWHEHUH, MOJIAPHBIH  O00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
*3IEKTPOOTPUIIATEIIBHOCTE ¥, CTETeHb OKHCJICHUS, XUMHUYECKasi  peaxIus,
KJaccu(pUKaIMsl peakuid: pPEeaklU¥ COCJAMHEHHUS, PEAKIUU Pa3I0KECHUs, PEaKIIuu
3aMeIeHUs, Peakiuy 0OMeHa, PK30- U SHJIOTEPMUYECKHUE PeaKIuu; *TernoBoit 3pdext
peakuuu’™; Sapo aToma, SIEKTPOHHBINA CIOW aroma, aTOMHAasi OpOUTalb, pauyCc aToMa,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBs3b, MOHHAS CBS3b, MOH,
KaTUOH, aHWOH, PAcTBOpP, MaccoBas JOJsI BellecTBa (MPOIEHTHAs KOHIIGHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cM. m. 1) u
MPUMEHSThH AT TIOHATHSI TIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

MCIIOJIB30BaTh XWMHYECKYI) CHMBOJIUKY JIJISi COCTaBlieHWs (OpPMYJN BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIINA, SJICKTPOHHOTO OaanHca;

OTIPEJIEISITh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCJUHEHHUSAX C OMOPOW Ha OMpEIEICHHS, B TOM
YHClIe CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCY
coeMHeHU 10 ¢dopMynaM; BHJ XUMHYECKOW CBs3M (KOBajJe€HTHAasT W HOHHAas) B
HEOPTAaHUYECKUX COCTUHCHUSX;

UMETh TIPEJICTABIICHHE O CHUCTEME XWMHYCCKHX 3HAHWH, YMETh C IOMOIIBIO
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YUYUTENS TPUMEHATh CUCTEMY XMMHUYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEK]ly U3YYEHHBIM MaTepUaIOM U TP MOJIyYEHUU HOBBIX 3HAHUH, a TaKXKe MpU padoTe
C MHCTOYHUKAMHU XUMHUUYECKOM uHpopmanuu. OpHEHTUPOBATHCS B TMOHATHUSIX U
ONepUpPOBATH MU HA OA30BOM YPOBHE, TPUMEHSIThH MIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U pElIeHUH PACUETHBIX 337a4 C OMOpOM Ha aJrOpuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3akKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopusi. CoOoTHOCUTH 0003HAUYE€HUs, KOTOphle uMeroTcss B Taomwuie «llepuonuueckas
cucteMa  XxuMudeckux  anmemeHtoB . M. MengeneeBay ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX HJIEMEHTOB (COCTaB W 3apsij sjpa,
oO111ee YuCio 3JIEKTPOHOB U pacipeiesIeHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI; HEOPraHWYECKHE BEIECTBA;
XUMUYECKHE peakiuu (M0 YHCIY M COCTaBy YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BOMY (P deKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA  BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXKIAs OMUCAHUE MPUMEPAMHU MOJICKYJISPHBIX YPaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUMI C ONIOPOU HA CXEMBI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOYKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IUUYHBIX YCIOBUSX MOCIE
IPEeIBApUTEIHLHOTO OOCYKIEHHUS C ME€1arorom;

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO U MOJIIPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOPE; NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM PEAKLMHU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIICHHWE, CcHUCTeMaTH3alus, KilacCu(uKalus, BBISBICHUE
IIPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISI M3YYEHHSI CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; €CTeCTBEHHO-HAay4YHbIe METOJbl TO3HAHMS — HaOII0/IeHne, H3MEpEeHHE,
MOJICTUPOBAHKE, HKCIEPUMEHT *(peaJbHbI M MBICICHHBIN)* 10 PYKOBOACTBOM
renarora;

cleloBaTh MpaBWiaM IOJIb30BAHUS XMMHUYECKOM MOCYI0H W J1a00paTOpPHBIM
o0opyaoBaHMEM, a TaKXKe MpaBWJaM OOpaIlEHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BHITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYyYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB LIEJIOYEH H
KHCIIOT C TIOMOIIbI0 WHIAMKATOPOB (JaKkMyc, (GeHon]TalenH, METWUIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHBIH COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) O] PYKOBOJACTBOM I€Jarora.

9 KJIACC

PacKphIBaTh CMBICI OCHOBHBIX XHUMUUYECKUX IOHSTHH: XUMHYECKUN DJIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTETEHh OKUCICHMS, XUMHUYECKas peakius,
XHUMHYECKasi CBSI3b, *TEIIOBOM 3(PeKT peakuuu, MOiab*, MOJSApHBIM 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHYECKAS JUCCOIMALIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTaiu3aTrop, *XMMHYECKOe paBHOBECHE, OOpaTUMble U HeEOOpaTUMBbIE
peakIuu™®, OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE UM BOCCTAaHOBJIEHHUE, aJUIOTponusi, aM(pOTEPHOCTh, XHUMHUYECKAs CBS3b
(koBaJeHTHAsl, WMOHHAs, MeETaJUIMYecKas), KpUCTa/UIMuecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHUUYECKOW peakiuu®, mnpeaeapHo JomycTUMas
konnenTpanus (I1J1K) BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSATH T MOHSITHUS MPYU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJIB30BaTh 3HAKW U CHUMBOJBI JJi1 (PUKCAIIMU PE3YJIbTATOB HAOIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIUM, 3aMUCH JTaHHBIX
ycioBui 3amad. Mcnons3oBaTh 0003HaueHust, umeronuecs: B [lepuoauueckoii cucteme
U TabJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W COJIEH B BOJE Il BBIMOJHCHUS
3aJIaHu M.

OTIPENENIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COCJIMHEHHUU C OMOpOM Ha OMpeesieHUs, B TOM YHCJIE CTPYKTYpPHPOBAHHBIC;
BUJIbI XUMHUYECKON CBS3U (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKasi) B HEOPTaHMYECKHUX
COCIMHEHHUAX; 3aps]l MOHAa MO XUMHUYECKOW QopMmylie; XapakTep cpeabl B BOJHBIX
pacTBOpax KHUCIOT M IIEJNOYeH, *TUN KPUCTAJUIMYECKOW PEeHETKH KOHKPETHOTO
BelecTBa’™;

packpbiBaTh  cMmbici  [lepuoguueckoro  3akona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAaHWE: *OMHUCHIBATH U XaAPAKTEPU30BATH* TAOIMUYHYIO
dopmy Ilepmomnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh TMOHITHUS
«rnaBHag noarpymnmna (A-rpynmna)» u «mobounas noxarpynmna (b-rpynma)», maneie u
OOJIbIIIME MEPUOJIBI; *COOTHOCUTH * 0003HAYCHHS, KOTOPbIE UMEIOTCS B TIEPHOIUIECCKOM
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocraB u 3apsia sapa, oOlIee YUCIIO JIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM
CIOsIM); *OOBACHATH® OOIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB U MX COEIMHEHHWI B Mpeaenax MallbIX MEPUOJ0B U TJIAaBHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIUPOBATH XUMHUYECKHE AJIEMEHTHl; HEOPraHWYECKHE BEIECTBA;
XUMUYECKHE peakiuu (0 YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKLHHU BEIIECTB, I10
TerioBoMy 3G (PeKTy, Mo U3MEHEHHUIO CTETIEHEW OKHCIICHUS XMMHYECKUX DJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTEePU30BaTh (OMHUCHIBATH) OOIIME U CIICUPUISCKUE XUMUUSCKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VWOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUUYECKON TUCCONMALMM KUCIOT, LIEI0oUe U
COJICH; TMOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKIUi HMOHHOTO OOMEHa; ypaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE I€HETUYECKOU CBSI3U MEXK/y BEIIeCTBAMU
Pa3JIMYHBIX KIACCOB;
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pacKphIBaTh CYLIHOCTH OKHUCJTUTEIIPHO-BOCCTAHOBUTEIHHBIX peaKmii
MOCPEACTBOM COCTABJICHHUSI SJICKTPOHHOTO OajaHca STUX PEaKIIHii;

MPOTHO3UPOBATh CBOWCTBAa BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOXHOCTH TPOTCKAHUS XUMHUYECKHX IMPEBPAIICHUNA TIIOCIEe TPEIBAPUTEIHEHOTO
00CYXJIEHUS C TeIarorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIONI0 XMMHUYECKOTO dJIeMeHTa Mo (hopMylie COSIUHEHHS, MACCOBYIO OO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pEaKIUd C
OIIOPOY Ha aJrOPUTM;

ClIeIOBaTh TPaBHJIaM IIOJIb30BaHUS XWMHUYECKOW TOCYAOH U J1abopaTOpHBIM
o0opyIOBaHMEM, a Tak)Ke IMpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OMBITOB I10 MOJYYCHHUIO H
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOrO rasa);

NPOBOAUTL PEAKIIUHU, TIOJATBEPKITAOIINEC KAYCCTBEHHBIM COCTAaB Pa3IuYHBIX
BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHUA- OpOMHI-, HOAWI-, KapOOHarT-,
docdar-, cunmkar-, Ccyabhar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI
U3YYCHHBIX METAJJIOB, IMPUCYTCTBYIONIME B BOJHBIX pPacTBOpPaX HEOPTraHUYCCKUX
BEIIIECTB;

NPUMCHATh OCHOBHBIC OIEpaIllii MBICITMTEIIBHON JICITCIbHOCTH — aHaju3 M|
CHUHTE3, CpaBHEHHE, O0O0O0OIeHNe, CHUCTEeMAaTH3allii0, BBISBICHUE  PUIHHHO-
CIICZICTBEHHBIX CBSI3€ — JUUISI M3YyUYCHHs] CBOWCTB BEHIECTB M XMMHUYCCKHX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBAaHUE,
AKCIIEPUMEHT (peasTbHBINA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe MmIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOAUMBIX Ha OCBOEHHUE KAXKI0M TeMbl yueOHOro npeaMera « XuMusH»
denepanbHOM aNalTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOydYarOIIMXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHsI, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM pasnenoM denepaiibHOM pabodeil mporpamMmsl
yuyeOHOro rmnpeamera «XuUMHUS» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus. [lpu sToM
Opranuzaiys BrpaBe cama BHOCUTh MU3MEHEHHUS B COJAEP)KaHME M paclpeiesieHre Y4eOHOro marepuaia mo rogaM oOydeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (hopM
oOyuyenuss U T.N. OOOCHOBAaHHOCTH JIAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATBbHBIMU TICUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs ¢ 3IIP, creneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAlUSIMH 10 0TOOpY M aJlanTaluy y4eOHOro Marepuania o XMMUH, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMMCKe.

[Ipenyaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IJIaHMpOBaHMs A oOydaromuiicss ¢ 3[1P: nepBbiit npenmonaraer
OCBOCHHE MPOTPaMMBbI B MHKIIFO3UBHOM KJIaCCE; BTOPOIl — B OTIEJIBHOM KJlacce.

1-ift BapuaHT

Bcero 136 4, u3 HuXx 7 4 — pe3epBHOE BpeMsI

8 KUIIACC
(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)
MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIEe BUAbI AeATeNIbHOCTU
pacKpbiBalowme AaHHbIN pa3aen obyuarowmxca

nporpammol,
W KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHune

Paznen 1.I1epBoHayaibHbie XuMuueckue nousiTus (20 u)

26



Tema 1. XuMusI — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NMPaKTU4€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

l'[pe,quT XUMUM.* POJIb XUMUH B 2KU3HU YesI0BeKa. XUMUS B
CHUCTEME HayK. METOAI)I MO3HaHHUS B XUMUM.*

Tesa u BeuectBa. u3nyueckre CBOHCTBA BELECTB. ArperaTHoe
cocTosgHue BenecTB. YucToble BelecTBa U cMech. Criocoobl
pa3gesieHus cMeceil. Pusnyeckrie U XUMHUYECKHE SIBJIEHUS.
[IpU3HAKHU U YCJI0BUs TPOTEKAHUSA XUMUYECKHX pPeaKI[HUH.

3HaKOMCTBO C IpaBUJIaMy 6€30MacHOCTH U NpUéMaMHU paboThl B
XUMHU4YeCcKoH JJabopaTopuu.

JleMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. PaziuuHble BUZbI XHMUYECKOH MOCYIbI.
3. O6pasiibl BelecTB.

4. Cioco6nlI pa3pesneHus cMeceld (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlaGopaTopHbie U IPAaKTUYeCKHEe PaGoThI
JlabopamopHble onblmbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.
PaspesieHre cMecH ¢ TOMOILbIO MAarHUTa.
IIpakmuueckue pabomboi:

Ne 1. JlabopaTopHOe 060pyZOBaHUE U TPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHON paboThI B XUMHUYECKOHU J1a60PaTOPHH.

Ne 2. OumncTKa 3arpsA3HEeHHOM NOBapeHHOM conun

27

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHSITUH C INOMOILIbIO ITeaarora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

PaszinyaTh yncThie BelleCTBa U CMeCH; OAHOPOAHbIE U HEOAHOPOJAHbIE CMECH;
PaszinyaTh c]>u3uqec1<ue U XMMHUYECKHE ABJIEHHUA C OHOpOﬁ Ha onpejeJieHHud.
OHpeAEJ]ﬂTb NMPHU3HAKU XUMHUYECKUX peaKuI/lﬁ 1 yCJIOBUA UX IPOTEKAHUSA.

CnenoBaTh NpaBUJIaM M0JIb30BaHUS XMMHYECKOM OCY/10H U 1abopaTOPHBIM
060py/l0BaHHUEM, a TaKXKe NIpaBUJIaM 06pallieHHUsI C XMMHUYeCKUMHU Bellle-CTBaMU
B COOTBETCTBUMU C MHCTPYKIUSMHU 10 BBIIOJHEHHUIO TPAaKTUYECKUX PabOT Mo/,
KOHTpOJIEM Ile/larora.

H]IaHl/IpOBaTb nu HpOBOL[HTb XHMI/I‘-IeCKI/lﬁ 3KCHepI/lMeHT 1o I/13y‘-IeHI/I}O u
OMUCAHUI0 GU3UYECKHUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BeleCTB I10/] PYKOBO/ICTBOM Ileiarora ¢ 06Cy>KieH1eM MJaHa paboThl.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 3a/JaHUH U B poliecce
HCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, CIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa oz,
PYKOBOJCTBOM lefiarora.

BeicTpanBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHUAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIHN annapaTt Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu

(15 )

AToMbI ¥ MoJIEKYJIbI. XHMUYeCKHEe 3/1EMEHTbI. 3HAaKU (CHMBOJIbI)
XUMUYECKHUX 3JIeMEHTOB. [IpocThlie U CJI0XKHbIE BEIIECTBA.
ATOMHO-MOJIEKY/IIPHOE YYEHHUE.

XuMuueckas cl)opmyna. BasieHTHOCTb aTOMOB XMMUYECKUX
3JIeMeHTOB. *3aKO0H NMOCTOSAHCTBA COCTaBa BeII_leCTB.*
OTHOcuTe/IbHAsA aTOMHasl Macca. OTHOCHTe/IbHasA MOJIEKYJIApHadA
Macca. MaccoBas [10Jis1 XMMHYECKOro 3JleMeHTa B COe IMHEHUH.

du3suyeckre U XMMUYECKHE SIBJIEHUs. XUMUYECcKast peaKIiusl.
[IpU3HaKH U YCJIOBUS POTEKAHUsI XUMUYECKUX PEeAKLIUH.
XUMHUYeCKHe YpaBHEHUSI.

Tunbl XUMUYECKUX peakui (CoeAUMHEHMS], pa3/I0KEeHMUS,
3aMelleHUs, 06MeHa).

3aKOH COXpaHEeHHs MacChl BEIECTB.

*M. B. JlIoMOHOCOB — y4€HbIH-3HIIUKJIONeAUCT.*

AemoHcTpauumn

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHUe U
KOH/IeHCaLlUd BOAbI U T. [1.).

XvMuyeckHe siBJIieHUs (ropeHue CBeYH, pa3joKeHHe caxapa,
B3aUMO/IeICTBHE CEpHOM KHCJIOTHI C XJIOPUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anmMoeicTBHe XKese3a ¢
cepoii, B3auMo/ieicTBUe XKeJie3a ¢ pacTBopoM cosu meu(11)).

OnBIT, HUTIOCTPUPYIOLIUHM 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOpHBIE OTBITHI:

[IpuMepsl GU3NYeCKUX ABJIeHUH (11/1aBJIeHHe BOCKA, TasgHUE
JIbJA).

[IpMepbl XUMHUYECKUX IBJIEHUH (TpOKa/IMBaHUE MeJHON
MPOBOJIOKH, B3aUMOJIeHCTBHE MeJia C KUCI0TOH).

Moge}m dATOMOB U MOJIEKYJI

MpakTnyeckan pabota Ne3 Mpr3HaKM NPOTEKAHUA XUMUYECKUX
peakumi

BbluncneHua
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[IpUMeHSITh eCTeCTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) A1 U3yYEHHUs
BELECTB U XMMUYECKHUX PEAKIMH C ONTOPOI Ha aJIFOPUTM HJIH CXEMY.

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHSATUH U 3aKOHOB U NMPUMEHATDb 3TU IIOHATUA
IIPpH ONMUCAHUH CBOUCTB BeIlEeCTB U UX npeBpamel—mﬁ C OHOpOﬁ Ha IIJIaH U
KJ/II0O4Y€eBhI€ CJI0Ba.

Paznuyath Cl)l/IBl/I‘-leCKl/Ie U XUMHUYECKUE SIBJIEHUS, O0'BSICHATD UX CYLIHOCTb C TOYKH
3peHUAd aTOMHO-MOJIEKYJIAPHOI'O Y4€HHUA C 01'[0p0171 Ha onpejeJieHUd U CXeMbl.

Ol'IpeLLeflﬂTb NMPU3HAKU XUMHUYECKUX pea}cuuﬁ, yCJI0OBUA UX TPOTEKaHHUA.

O6BACHATD CYILIHOCTb (1)1/[31/]‘{6CKI/IX U XUMUYECKUX SIBJIEHUH C TOYKU 3peHuda
ATOMHO-MOJIEKYJIAPHOI'O Y4€HHUA C UCI10JIb30OBAHUEM Bu3yaan0171 OIIOPBLI.

KnaccudunmpoBaTb XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyroiux u
06pasyoIMXCs BelleCTB) C ONIOPOM Ha CXeMBbI.

CocTaBasITb GOpMYJIbl GUHAPHBIX BELIECTB [0 BaJIEHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JEeHCTBUM.

PaccTaBiaTh K03$OHUINEHTHI B YpaBHEHHUAX XUMHUUYECKUX PeaKLUH ¢ Oopoit Ha
QJITOPUTM y4eOHBIX e ICTBUH.

CrnezmoBaThb NpaBUIaM N0JIb30BaHUSA XUMUYECKOH [TOCY01 U JTa60paTOPHBIM
060py/J0BaHHEM, a TAK)KE TPaBUJIaM 06palleH sl C BellleCTBaMU B COOTBETCTBUHU
C MHCTPYKLUSIMH 10 BBIITOJHEHHIO JIAGOPATOPHBIX XUMHUYECKUX OIIBITOB MO,
KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIeIOBATE/IbCKOM JIeATeIbHOCTH

Hay4HO-TONYJIAPHYIO JIUTEPATYPy XUMHUYECKOI'0 COZEePKaHuUs, CIpaBOYHbIE
MaTepuaJibl, pecypcbl UHTEpHeTA 10/ pyKOBOJCTBOM IeJarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHMKA U CIIPABOYHbBIX MAaTEPHAJIOB, TPAMOTHO
HCI0/Ib30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUuMUU



— OTHOCUTEJIbHOH MOHeKyHﬂpHOﬁ MacCcChbl BellleCTB;

— MaccoBOMH J0JIM XMMHUYECKOro 3j1eMeHTa 110 GopMyJie
coeJMHEeHUs.

Paspen 2. BaxkHeliline npeACTaBUTeIN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTMe 06 okcuaax

(54)

BOS,CLyX — cMech rasoB. CocTaB BO34yXa.

Kucnopos — 3jieMeHT U IpocToe Bellie-

cTBO. 030H — *aJlIoTponHasi MoAubHUKaLusa Kuciaopoaa.*
HaxoxzaeHue kucaopoja B npupoje, Gusnyeckue U XUMU4ecKre
CBOMCTBA (peaKL{MU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHMUS U NIpeKpallieHus ropeHus. [loHsaTre

00 OKCHUAX.

*Crnoco6bl MoJIy4yeHUst KUCJI0pOoAa B 1abopaTOpUM U
npombliieHHOCTH. * [IpuMeHeHue Kuciopoaa. Kpyrosopor
KHCJI0pO/ia B IPUPOJE.

*TensioBoM 3P PEeKT XUMUYECKON peaKI[UU, TIOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHUH, 3K30*- U 9HJJ0TepMUYECKUX
peaKkuusx.

*TonsiuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHHe BO3/1yXa,
Croco6bl ero NpeioTBpalleHus. YcuaeHre NapHUKOBOIo
addexTa, pa3pylieHre 030HOBOI'O CJI0s.*

AemoHcTpauum

BsaumopeiictBue dpocdopa, cepsl U xese3a ¢ KUCIA0POJ0M
(BO3MOXKHO HCIOJIb30BaHUE BH/EOONBITOB).

OmnpefesieHre COAepKaHUs KUCI0PO/A B BO3/YXE.

OnbITHI, AEMOHCTPUPYIOLLME YCI0BHUS BOSHUKHOBEHUA U
npeKpalleHH sl TOpeHus.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOPHBIH OIBIT:
0O3HaKoMJIeHHE € 06pa3LaMU OKCH/IOB.
[TpakTUYeckas padorTa:

Ne 4. [TosiyyeHue KUCI0POAA, U3YYEHUE er0 CBOMCTB.

BbluncneHus

— MOIIeKyIIﬂpHOﬁ MacCChbI KHCJIOPOJa ¥ 030HAa Ha OCHOBaHUH
ATOMHOM MacChl XUMHUY€ECKOI0 3JIeMeHTa
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PaCKprBaTb CMBbICJI U3y4aeMbIX MOHATUH U NPUMEHATDb 3TU NOHATHUA IIPH
OINMUCAaHUH CBOUCTB BelleCTB U UX l'IpeBpaLLlEHI/Iﬁ C UCII0JIb30BaHHWEM OINIOPHBIX
CJIOB U KJIMILIE.

XapakTepu30BaTh (OMUCBIBATD)C ONOPOLU HA NAAH, CXEMY, KDAMKYIO 3aNUCh
cOCTaB BO3/yxa, GHU3HYecKHe U XU-MUYeCcKHe CBOMCTBA KUCI0PO/ia, CIOCOOI
€ro MoJiy4yeHusl, IpUMEHEHNEe Y 3HAaYeHUE B IPUPO/Ie U )KU3HU YeJIOBEKA.

CpasHusams peakyuu 20peHusl U Med/1eHHO20 OKUC/1eHUS C IIPeiBapUTeIbHbIM
06CYK/IEHUEM [TapaMeTPOB CPAaBHEHHUSI.

CobupaTb NpUGOPHI AJ1s NOJTy4YeHUs] KUCI0poAa (BbITECHEHUEM BOJIbI U
BO3/yXa).

PacnosHaBaTh ONbITHBIM HyTéM KUCJ0poJ o KOHTPOJIEM neJarora.

HWcnosib30BaTh XMMUYECKY0 CUMBOJIMKY JJ1s1 COCTaBJIeHUsI GOPMYJI BEL|eCTB,
MOJIEKY/ISIPHBIX YpaBHEHUHM XUMUYECKUX PeaKLU ¢ ydyacTHeM KHCI0poa.

OO BACHATD CYL[HOCTb 3KOJIOIMYECKUX NTP06JIeM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoOi paboThl B J1a60paTOPUU NPH UCIOJIb30BAaHUHU
XUMHUYeCKOH IIOCY /bl U 060pYAOBaHHUS 10/, KOHTPOJIEM II€/Iarora, a Takke
[IpaBHJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B OBITY.

[I1aHUPOBATH U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHe SKCIIepUMEHThI,
NPOBOJAUTH HAGJIIOIeHUS], Ie/IaTh BBIBOABI 110 Pe3y/IbTaTaM IKCIIepUMEHTa M0J,
PYKOBOZCTBOM Ileiarora.

YdacTBOBaTh B COBMECTHOU paboTe B rpyIIIe.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
HCCJIeIOBATe/IbCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTePaTypy
XMUMHUYECKOT0 CO/IeprKaHHsl, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOACTBOM IleZiarora.

BeicTparBaTh pa3BEépHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOX Ha
uHdopMaryio U3 yyebHUKa U CIPaBOYHbIX MaTepPHAJIOB C ONOPOH Ha ILJIaH,
rpaMOTHO UCI0/Ib30BaTh U3y4YeHHbIA NOHATHHHBIN annapaT Kypca XUMHUH



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOIIEHHUS B XUMUH

(44)

Bopopoj — asieMeHT u mpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHUYECKYE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHsAATHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn
[TosiyyeHue, cobupaHue U pacno3HaBaHKe BOJ0poa.
l'openue Bogopoaa.

B3aumoeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHble U NpaKTMYeckue pabotbl
JlabopaTOPHBIH OMBIT:
B3anMo/ielicTBHE KUC/IOT C METaJIJIAMH.
[IpakTHyeckas paboTa:

Ne 5. [ToyyeHHe BOIOPO/ia, U3yUeHHe ero CBOUCTB.

BbluncneHus

— MOJIEKYJITPHOU Macchl BelllecTBa Ha OCHOBAaHUU aTOMHOMN
Macchbl XUMUYECKUX 3JIEMEHTOB

KonundecTBo BewectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisipHbIi 06BEM ra3oB. Pac4éThl 0 XUMHUYECKUM
ypPaBHEHUSM.

JleMOoHcTpanusa

06pasLbl BeLleCTB KOJIUYEeCTBOM 1 MOJIb.

BbluncneHua

— 00'b€Ma, KOJIMYeCTBa BeIeCTBa rasa 110 ero U3BeCTHOMY
KOJIM4eCTBY BellleCTBA WK 06 BbEMY;

— 00'bEMOB ra3oB IO YpaBHEHHIO peaKIIMU Ha OCHOBE 3aKOHa
00'bEMHBIX OTHOIIIEHUH ra30B
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PaCKprBaTb CMBbICJI U3y4aeMbIX MOHATUH U NPUMEHATDb 3TU NOHATHUA IIPH
OINMUCAaHUH CBOUCTB BelleCTB U UX npeBpaLuex—mﬁ.

XapakTepu3oBaTh (ONMUCHIBATh) pU3HUECKUe U XMMHUYecKHe CBOMCTBa BOJ0PO/a,
croco6bl ero NoJy4eHus1, NpUMeHeH e C ONOPOM Ha MJIaH, KPAaTKYIo 3aluCh,
cxemy.

Co6upaTh IpU60P AJIs MOJYIEHHUS BOJOPO/A C UCII0JIb30BaHHEM BU3YaJbHON
OMOPBI

Hcnosib30BaTh XMMUYECKYH CUMBOJIMKY /LISl COCTABJIEHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEAKLMH C y4acTHEM BOJOPOJA C
OIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGBOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM IEJArora., a TaKKe
NpaBU/aM o6pallleHus C TOPIOYUMHU BellleCTBAMU B ObITY

[I1aHMpOBaTh U OCYLIECTBIAThH Ha NPAKTHKE XUMUYeCKUe 3KCIIepUMEHTH,
IPOBO/UTb HAaGJII0/IeHUS, [ieIaTh BbIBO/bI [10 Pe3y/IbTaTaM 3KCIepUMeHTa Mo/,
PYKOBOJICTBOM IeJiarora c 06cy>x/ieH1eM IJlaHa paboThl, C UCII0JIb30BaHUEM
KJIHIIIE.

YdacTBOBaTh B COBMECTHOU paboTe B rpyIIIe.

HJIaHl/IpOBaTb U OCYIIECTBJIATD Ha NPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI,
IIPpOBOAWUTDH Ha6JI}O£[6‘HI/IH, AeJ1aTb BBIBOABI 110 pe3yJ/ibTaTaM 3KCIIEpHUMEHTa.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIie

PacKpbIBaTh CMbIC/I U3y4aeMbIX TOHSATHHI U IIPUMEHSITh 3TH MOHATHSA, a TAKIKe
M3y4YeHHbIE 3aKOHbI U TEOPHH JIJIsI PEIIeHUs PACYETHBIX 33124 C TOMOIIBIO
nezjarora.

BBbIYHCIATB MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellecTBa C ONOpoi Ha o6pasell, Ha GOPMYJIbl;

[IpoBOAUTE pacyéThl IO yPaBHEHUAM XMMHUYECKUX PeaKI[Mi C OITOpOi Ha
o6pasel, aIrTOPUTM y4yeOHBIX 1eCTBUM: KOJIMYeCTBa, 06'bEMA, MacChl BellleCcTBa
10 U3BECTHOMY KOJIMYECTBY, 00 BbEMY, Macce peareHTOB /U IIPOAYKTOB
peaKIuM.

BbICTpaI/IBaTb pa3BépHyTbIe NHUCbMEHHBbIE U YCTHbIE OTBETHI C OHOpOﬁ Ha UH-
d)opmaumo u3 y‘{e6HI/IKa U CIIPABOYHBIX MAaTE€PHUAJIOB, TPAMOTHO HUCII0JIb30BAThb
I/I3y‘{eHHbe/’I MOHATUHHBIN alrmnapaT Kypca XMMHHU C IOMOUIbIO IeJarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bo,qa, €e CoCTaB, CTpOeHHe, MOJIEKYJIbIL. dusuyeckre CBOMCTBA
BO/IbI. *AHaJIU3 U CUHTE3 — MeTOoAbl U3y4YEeHHUA COCTaBa BO,ELI:I.*

XuMuveckre CBOMCTBA BOJIbI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJOM KaJbILiysl, OKCUAOM
cepnl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeb.* PacTBopbl *PacTBOpUMOCTb
BelllecTB B Bojie.*

*HachlllieHHbIe U HeHAChIIlleHHbIe PAacTBOPbL * MaccoBas 0/t
BELIECTBa B pacTBOPe.

*PoJib pacTBOPOB B IPUPO/IE U B XKU3HU YesioBeKa. KpyrosopoTt
BO/ZbI B IpUpo/Je.* 3arpsi3HeHre NPUPOJHBIX BoJ. OXpaHa
Y OYMCTKA IPUPOJIHBIX BOJ,

AemoHcTpauum

JJIEKTPOJIU3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHaoB).

PacTBOpeHHe BeIeCTB € pa3/IM4HON PACTBOPUMOCTBIO.

UcciejoBaHye pacTBOPOB KUCJIOT U IEJI0Y€eH C IIOMOIIbIO
HH/IMKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
[IpakTHYeckas paboTa:

Ne 6. [IpuroToB/ieHHe pacTBOPOB C ONlpeseIEHHOU MacCOBOM
JloJ1ell pacTBOPEHHOI0 BellieCTBa.

BbluncneHua

— C UCM0JIb30BaHWEM TOHSTHS «MaccoBasi 0.5 BellleCTBa B
pacTBope»
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PaCKprBaTb CMBbICJI U3y4aeMbIX MOHATUH U NPUMEHATDb 3TU NOHATHUA IIPH
OINMUCAaHUH CBOUCTB BelleCTB U UX l'IpeBpaLLlEHI/Iﬁ CIIOMOIIbIO Teaarora.

XapaKTepl/IBOBaTb (1)1/131/1‘{6CKI/16 YU XUMHUYECKHe CBOMCTBa BO/IbI, eé PpoJib KaKk
pacTBOpHUTEJIA B IPUPOAHBIX ITpOoLeccax C Ol'lOpOﬁ Ha [IJIaH U CXeMy.

CocTaBJ/IITh ypaBHEHUS XMMUYECKUX PEAKIUH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

O6BACHATD CYLIHOCTb 3KOJIOTHYE€CKHUX np06neM, CBA3AHHBIX C 3arpA3HEHUEM
NMPHUPOAHBIX BOJ, CIOCOOBI OYUCTKHU BOJbI OT npuMecef/i, MepbI 11O OXpaHe BO/J
OT 3arpdA3HeHH’d 1NocJie NpeiBapruTEeJIbHOTO CTPYKTYPHUPOBAHUA MaTepHaJia.

HJ’laHl/IpOBaTb U OCYLIECTBJIATb HAa NPAKTHUKE XUMUYECKHe 3KCIIEPUMEHThI,
MPOBOAUTH Ha6JIl-0L[6Hl/Iﬂ, JAeJ1IaTb BbI-
BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM neJarora, ¢
HCII0JIb30BaHHWEM KJIMIIIE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGOpaTOPUHU TPH UCTTOJIb30BAHUHU
XUMUYeCKOU nocy/ibl U 060pyZ0BaHHUs N0/, KOHTPOJIEM Tejarora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» ¢ onopo Ha GOPMYJIBL

Hcnosb30BaTh NpU BBINOJHEHUH YieOGHBIX 3aZlaHUH U B Ipoliecce
YICCIIe[0BATE/IbCKOM AesITeJIbHOCTH Hay4YHO-IONYJ/ISIPHYIO IUTEPATYPy
XMMHUYECKOTO CO/lepiKaHus, CIPaBOYHble MaTepHaJibl, pecypcel UHTepHeTa
10/ PyKOBOZCTBOM Ileiarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN alllapaT Kypca XUMUH 110CJIe
Ipe/iIBapUTebHOI0 CTPYKTYPUPOBaHUA MaTepHasa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccnd)mcauuﬂ HeOopraHU4eCKHux COQAHHQHHﬁ.

OKcH/IbI: COCTaB, KJaccudpUKanus (OCHOBHBIE, KHUCIOTHEIE,
*aMmdoTepHbIe, HecoJiIe06pasyolye Ha IpUMepe OKCU1a
yriaepoja Il n okenaa asota ll, HomeHkaaTypa. [lonyyeHue™
OKCH/IOB (B3aMMoencTeme ¢ BOAOM, KUCA0TamM, Lesodamu).

OcHoOBaHHUSA: COCTaB, K1accudukanus (1es1049u U
HepacTBOPUMble OCHOBAHMs), HOMEHKJIaTypa.

KucnoTsl: coctas, KJaccudUKanysi, HOMEHK/IATypa, Gusnudeckue
Y XMMHYecKHUe CBOMCTBA (B3aUMO/eCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco0bl noJydeHus.* Psii ak THBHOCTH METaJLJIOB.

Coutv (cpesHYE): HOMEHKJIATYPA, *C10COObI MOTyYeHUsST*,
B3auMO/IeiCTBHE COJIeH C MeTa//ITaMH, KUCJIOTaMH, LIeJIoYaMHy U
COJIAMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIacCaMU HEOPTaHUYeCKUX
coefuHeHUH. ['eHeTHYeckre psafbL [loHsATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUsA. XUMHYeCcKue
CBOICTBA - B3aUMO/IEMCTBHE C KUCJIOTaMHU M LIeJI0YaMHU.
Pa3noxeHue npu HarpeBaHUHU.

AemoHcTpauumn
06pasibl HeOpraHUYeCKUX BELeCTB pa3/IMYHbIX KJIACCOB.

B3auMogelicTBre pacTBOpa CEPHON KMCJIOTHI C OKCU0M
menu(Il).

Peakuus HelTpanusanuu.

BrITecHeHHE OZHOTO MeTaJlJIa APYTUM U3 PacTBOpPA COJIH.
NabopaTtopHble U NpaKkTUYeckue pabotbl

JlabopaTopHbIE ONBITHI:

B3aumo/elcTBHE KUCJIOT C MeTa/l/IaMH.

[ToJsryyeHMe HepaCTBOPUMBIX OCHOBAaHHUH.

B3aumo/ielicTBHME HEPAaCTBOPUMBIX OCHOBAaHHUH C KHCIOTaMHU.
PaznoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.

[IpakTHYeckas pabora:
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OnpeﬂeneHHe OCHOBHBIX KJIACCOB HECOPTaHUYCCKUX COe,III/IHeHI/Iﬁ 1o H_Ia6HOHy.

CocTaBlieHHE CXEM CTPOCHMS OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COe,ZII/IHeHI/Iﬁ Ha
OCHOBEC OIIPCAC/ICHUA.

CocrasiieHne GopMyIT OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX COSITMHEHUI U Ha3bIBAHUE
UX [0 MEKAYHApOIHON U TPUBUAIBLHON HOMEHKIIATYPE C UCIIONb30BAHUEM
olpeiesIeHNs ¥ TaOJIHIBI PaCTBOPHMOCTH.

KnaccnqmunpOBaHHe N3y4acMbIX BCIIECTB I10 COCTaBy U ceoticmeam ¢ OHOpOﬁ Ha
onpeacJICHusd, CXEMbI 1 Ta6m/1uy PacTBOPHUMOCTHU.

CocraBiieHue Ta6J'II/IL[BI TCHETUYCCKUX PAIOB U CXEMBI «["eHeTnyeckas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX CO€L[PIH€HPII>1)> 101 pYKOBOACTBOM II€arora.

HpOFHO3I/IpOBaHI/Ie CBOIICTB BCHICCTB HA OCHOBC OGIHI/IX XAMHYECKHX CBOMCTB
H3YYCHHBIX KJIaCCOB, I'PYIII BEIIECTB, K KOTOPBIM OHNU OTHOCATCS C UCITOJIB30BAHUEM
cxeMbl «[ 'eHeTHUYecKasi B3aUMOCBSI3b OCHOBHBIX KJIAaCCOB HEOPTaHUYCCKUX
COG)IPIHBHHﬁ» oA pYKOBOACTBOM II€1arora.

CocrapieHre MOJICKYJISIPHBIX YPaBHEHUH PeaKiyil, HUTFOCTPUPYIONIHX XUMHUUYECKUE
CBOIICTBA N3Y4EHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEILIECTB U3YYEHHBIX KJIacCOB,
IPYII, a TAKXKE MOATBEP KAAIOLINX FeHETHYECKYIO B3aMOCBS3b MEXK/Y HUMH, C
OIOpOi Ha BepOaIbHYIO CXeMY B KaUueCTBE 3PUTENIBHOMN OIOPHI.

CocrapieHre MOJIEKYJIPHBIX YPaBHEHUH PEakInii 0 CXeMaM C peABapUTEIbHBIM
00Cy>X/IeHUEeM BbIOOpa pearupyrolux BeIecTB.

BeluncieHue o ypaBHEHUAM XMMHYECKUX PeaKLiid KolnnuecTBa, 00bEMa, Macchl
BEILIECTBA [0 KOINYECTBY, 00bEMY, Macce peareHTOB WM NMPOIYKTOB PEaKLHH 10
aJTOPUTMY.

[TnanupoBaHKe U OCYLIECTBIICHUE Ha IIPAKTHKE XMMHYECKOT0 SKCIIEPUMEHTA 1
HaOJIIOJICHUS 110] PYKOBOJICTBOM YUHTEIIS.

DopMynHpoBaHUE BBIBOJIOB 10 PE3YNIbTaTaM 3KCIEPUMEHTA C UCIOJIb30BaHUEM
OIOPHBIX CIIOB.

@dopMyIpoBaHKE € IOMOLIBIO NIEZarora 1 BhINOIHEHWE NPaBII 0€301acHoil paboThI B
71a00paTOPHH MIPH UCIOIB30BAaHUH XMMHYECKOH MOCY/bl U 000pYI0BAHUSL.

Hcnonb3oBanue mpy BBIOIHEHNH YUeOHBIX 3aJaHUH U B IIpoLiecce
HCCIIeI0BAaTENbCKON JeATEIbHOCTU HAyYHO-TIOMYIAPHON JINTEPaTyphl XUMHUYECKOTO
cojiep KaHMs, CIIPaBOYHbIE MaTepUalIbl, pecypchl FIHTepHeTa, ocylecTBIeHHe BbIOopa
MOJI PYKOBOJICTBOM II€arora.



Ne 7. PelreHue sKciepUMeHTa/IbHBIX 33724 10 TeMe «OCHOBHble =~ BbIcTpauBaHue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OLOPOM Ha
KJIacChbl HeOpraHUYeCKUX CoeJUHEHUM». nH(OPMAIHIO 13 yIeOHHUKa M CIIPABOYHBIX MATEpPHAIOB, TPaMOTHOE HCIIOIB30BAaHHE
BbluMcieHuA U3Yy4EHHOrO IIOHSATUIHOIO amnnapara Kypca XMMUU C UCIIOIb30BAaHUEM ILIAHA,

OIIOPHBIX CJIOB, aJIrOpUTMaA.
— 10 YPAaBHEHUAM XUMHUYECKHUX peaKuuﬁ

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3j1eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHU4ecKas cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTEJ/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckasa cucrema
XUMMUYECKUX 3/1IEMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

HepBble MOIBbITKH KJ'IaCCI/I(l)I/IKaLlI/II/I XUMHYECKHX 3JIEMEHTOB.
[lonsaTue o rpynnax CXoAgHbIX 3JIEMEHTOB (I.LLEJ'IO‘{HI)IE )54
eJI0o4YHO3€eMeJIbHbIe MeTaJlJlbl, I'aJIOreHbl, UTHEPTHbIE 1"331)1).

*JJIeMeHTBI, KOTOpbIe 06Pa3yIoT
aMdoTepHble OKCUJbI U THPOKCUABL*

[Teproaudeckuit 3akoH U [lepuou-yeckas cuctemMa
XUMHYeCKHUX 3/1eMeHTOoB /. . MeHeneeBa. [lepuo/ibl, rpyIibl,
noArpynmnsl. PUsrdyeckuit CMbIC/ NOPSAKOBOT0 HOMepa
3JIeMeHTa, HOMepPOB N1epuo/ia U rPyIIbL.

CtpoeHHe aToMoB. CocTaB aTOMHBIX sifiep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB IEePBbIX
20 XMMHYeCKUX 371eMeHTOB [leproanyecKkon cucTeMbl

. . MeHpeneeBa.

XapaKTepUCTHKA XUMUYECKOT0 3JIeMEHTA 10 €0 MOJIOXKEHUIO B
[epuoauveckoii cucreme /. U. MenzeseeBa.

*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiakoBOro) HoMepa.*

*3HaueHue [leproauyeckoro 3akoHa u [leproanyeckoit
CUCTEMbl XUMHUUYECKHX 3JIEMEHTOB [/ Pa3BUTHUS HAYKH U
npakTuku. [l. U. MeHziesleeB — y4Y€HBIH, TeJaror ¥ rpakJaHuH.*

AemoHcTpauum

KopoTkonepuogHas v JyIMHHONIEpHOUAHASA GOPMBI
[lepronyeckoy cUCTEMbI XMMUYECKHX 3JIEMEHTOB
JI. 1. MengeneeBa.

0O3HaKoMJIeHHE ¢ 06pa3LaMU MeTalJIOB U HEMETAJLJIOB.
Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTOPHBIH OIBIT:

B3anmo/ielicTBYE r'HIPOKCH/IA [TMHKA C pAaCTBOPAaMU KHUCJIOT U
meJsioyen
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PaCKprBaTb CMBICJI IEPUOANYECKOr'0 3aKOHA 1o, pyKOBOACTBOM Iiearora.

[ToHuMaTh CylieCcTBOBaHUEe nepuogw{ecxoﬁ 3aBUCHMOCTH CBOMCTB XMMHYECKUX
3JIEMEHTOB (I/IBMeHeHlfle paanuycoB aTOMOB U BHGKTpOOTpI/luaTEHbHOCTI/I) " UX
COGL[I/IHGHI/II‘/II OT IIOJIOXKEHHA B HepHOAH‘JECKOﬁ CHUCTEeMe U CTPOEHHA aTOMaA C
HCII0JIb30BaHHWEM CXEM U Ta6J'II/lL],.

YcTaHaBaMBaTh CBSI3b MeXAy MOJIOXKEeHUEM 3JIEMEeHTa B nepHan{ecxoﬁ cucreme
H CTpOE€HHEM ero aToMa (COCTaB W 3apdaj aapa, ob11ee YUCI0 3JIECKTPOHOB U
pacnpejesieHrue Ux 1o 3JIeKTPOHHBIM CJ'IOHM) o 06p33uy.

HpOFHOBl/IpOBaTb XapaKTep U3MEHEHUA CBOUCTB 3JIEMEHTOB U UX CoeﬂI/IHeHI/Iﬁ 1o
rpymnmnam v nepuojiam HepnoanquKoﬁ CHUCTEMBI C IOMOUIBIO ITeaarora.

XapaKTepu30BaTb XUMHUYECKHE 3/IeMEHTHI TEPBBIX TPEX MEPUOZOB, KaJIusl,
KaJIbI[Ysl 110 X noJioxKeHHIo B [lepuogudeckoii cucreme Jl. U. MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThI B J1JaGOpaTOPUH NMPU UCTI0Ib30BAHUHU
XUMHUYEeCKOU nocy/ibl U 060pyZ0BaHHUs N0/, KOHTPOJIEM Tejarora.

BoicTpanBaTh pa3BépHyThle MUCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOH Ha
MHbopMaLHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHH 110CJIe
CTPYKTYPHPOBaHHs MaTepHuasa ¢ UCI0JIb30BaHUEM KJIMIIE,

HWcnosb30BaTh NpU BINOJTHEHUH yUeOHBIX 3aJaHUH TEKCThI yYeOHUKA ocie
CTPYKTYpPUPOBaHUsA MaTepHasa, CipaBoyHble MaTepuaisl ([lepuoanyeckyro
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/IMILy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U COJIel B BOJiE, 3JIEKTPOXUMUYECKUH psJl HANpsKeHUH
METaJlJIOB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe/loBAaTeIbCKOM JIeITeIbHOCTH Hay4HO-NIONYJIAPHYIO JIUTePaTypy
XMUMUYECKOT0 COZleprKaHHUs], CIpaBOYHble MaTepHuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM IleZiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLuun

(84)

9 KUIACC

*3J'IEKTpOOTpI/lL[aTeJ'IbHOCTb* ATOMOB XMUMHUY€E€CKHUX 3JIEMEHTOB.

XuMu4ecKast CBsI3b (MOHHAs1, KOBaJIEHTHas MOJIIpHAs U
KOBaJIEHTHasl HeMoJIsIpHasi).

CTeneHb OKMCJIEHUS.

OKHUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUSA. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn

OKHCIMTENbHO-BOCCTAHOBUTEIbHbIE peakuuu: ropeHue,
peaKiuHr pa3jioXeHHnd, COeJUHEeHUA

(2 4 B HEAEMIO, BCETo 68 4, U3 HUX 4 4 — pe3epBHOE BpEMsI)

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHATUI nmoJ pykKoBOACTBOM leJarora.
OHpe,ELeJIHTb BU/J, XUMHYECKOH CBA3U B COE€eIMHEHHH C UCITI0JIb3OBAHHUEM CXEM.

OmnpefieisiTh CTENEHb OKUC/IEHHUST XUMHUYECKOT0 3/IEMEHTA 110 GopMyJie ero
COeIMHEHHSI C UCII0JIb30BaHUEM aJITOPUTMA.

OnpefienisiTh 3/71EMEHT (BELECTBO) — OKUCAUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTaHOBHUTEJIb.

O6BACHATD CYLIHOCTbB IPOLEeCCOB OKHUCJ/IEHHUA U BOCCTAHOBJICHHA.

CocTaBJIAATh 3/IeKTPOHHBIHN 6aJlaHC € YYETOM YMC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHUE OKUCJIUTENbHO-BOCCTAHOBUTELHOU PeaKIUH 1o
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM pPeaKIUH.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 33/JaHUH TEKCThI yyeOHUKa ocjie
CTPYKTYpPUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHuasbl (IepUoJUYeCcKyIo
CHUCTeMy XMMUYecKUX 31eMeHTOB /I. U. MeHiesieeBa, Tab/IM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOJie, 3JIeKTPOXUMUYECKUH psiJ| HANpsKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammbil,

M KOZIMYECTBO YacoB, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOEe coaepaHue

OCHOBHblE BUAbI AeATENbHOCTU
obyualowmxca

Pasge 1. BemecTBo 1 XuMu4yeckue peakuuu (17 4)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ksiacca

(54)

HepI/IO,ELI/l‘{ECKI/lﬁ 3aKOH. Hepno,qnqecxaﬂ CUCTeMa XUMHUYECKUX
3JIEMEHTOB Ll H. MEH,ELEJ'IEEBEI. CTpOEHI/Ie ATOMOB. 33KOHOMepHOCTI/I
B U3BMEHEHUU CBOMCTB XUMUYECKUX JIEMEHTOB NepBbIX TpéX
MepuoaoB, Kajud, KaJIbliud U UX

COGAI/IHGHI/lﬁ B COOTBETCTBHUHU C IIOJIO)KEHHEM 3JIEMEHTOB B
nepuoauqecxoﬁ CUcTeMe U CTpoeHHeM UX aTOMOB.

Krnaccudukanyst 1 HOMEHK/IaTypa HEOpraHUYECKHX BELECTB
(MexxyHa-po/iHast M TPUBUAJIbHAS). XUMUYECKHE CBOMCTBA
BeILECTB, OTHOCSILIMXCS K PAa3/IMYHbIM KJIaCCaM HEOPraHUYeCKUX
COeJIMHEHUH, UX TeHEeTUYeCKas CBSI3b HEOPraHUYECKHX BEILECTB.

CTpoeHHe BellleCTBa: BUJbl XUMUYECKOW CBSI3U U TUITbI
KPUCTAIJINYECKUX PEIIETOK. *3aBUCUMOCTb CBOMCTB BeIlleCTB OT UX
CTpoeHus.*

JleMoHCcTpanuu
1. Moze11 KpUCTaJIJINYeCKUX PeLIETOK HeOpraHM4eCKHX BellleCcTB.

2. KopoTkonepuojHas U AJIMHHONIepUoAHas GOpMbl
[Teproauyeckoi cucTeMbl XUMHUYECKHUX 3JIEMEHTOB
. 1. MengeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLiusl 110 UX NoJIoxkeHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudpuuupoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BEIECTBA U3Y4Ye HHBIX
KJIaCCOB C ONOPOH Ha CxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuceiBaTh 0611Me XMMUYECKHe CBOMCTBA BeLl|eCTB Pa3/IMYHbIX KJIacCOB,
NOATBePXAaTb CBOMCTBA pUMepaMU MOJIEKYJISIPHBIX YpaBHEHU I
XUMUYECKHX peaKl Ui c 0Olopoi Ha CXeMy.

Ol'IpeL[eJ'lﬂTb BU/, XUMUYECKOU CBSI3U U TUI KpHCTaJ'I.}'IH‘-IeCKOfI pe]J_IéTKI/I
BelecTBa C OHOpOﬁ Ha CXeMmy.

[IporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHsI I0CJIe
Ipe/iBapUTENLHOr0 pasdopa.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha

MHPOpMaLMIO U3 y4eOHHKA U CTIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
UCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6GHBIX 33/IaHUH U B ITpoliecce
HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIOMYJISIPHYIO0 JINTEPATYPY
XMMUYECKOI0 COZiep KaHus, ClIpaBOYHbIe MaTepHaJIbl, pecypchl MHTepHeTa
I10J] PyKOBOZCTBOM IleJiarora.
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Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMUYECKUX peaKui

(44)

Knaccudukaiyst XAMUYECKUX peaKIUii 10 pa3nYHbIM [TPU3HAKAM
(0 YMCy ¥ COCTAaBY yYaCTBYIOI[MX B PeaKI[UH BEIECTB, *110
Temn10BoMy 3pPeKTy, 10 U3MEHEHHIO CTENIEHEH OKUC/IEHHST
XUMHUYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, 10 YIACTHIO
KaTaJii3aTopa).*

*3K30- U SHAOTEpMHUYECKHUE pEeaKIIUHU, TE pPMOXUMHUYECKHE
YpaBHEHUA. [lonsaTue o CKOpoCTH XUMHUYECKOU peakKuu. [loHsTHe 0
TFOMOT'€HHBIX U T€TePOTr€HHbIX peaK UAdX. [MoHsATHE 06 06paTI/IMbIX

u HeO6paTI/leIX XUMHUYECKHX peaKIuAaX. [loHsTHE O XMMHUYECKOM
PpaBHOBECHH. CDaKTOpr, BJIMAKOIIIHME HAa CKOPOCTb XUMHUYECKOH
peaKiuHu U NNoJIOXKEHUEe XUMUYEeCKOro paBHOBeCI/IH.*

OKHUCIUTEbHO-BOCCTAHOBUTEJIbHbIE PeaKLMU (371eKTPOHHbBIH
6aJlaHC OKUCJIMTEbHO-BOCCTAaHOBUTEIbHOM peak1iuu).

JleMoHCcTpanuu

1. 3aBUCHMOCTb CKOPOCTHU XUMHUYECKON peaKLU OT Pa3INYHbIX
$axKTopoB.

2. Bo3gelicTBHe KaTaM3aTopa Ha CKOPOCTb XUMHUYECKOM peaKIiuu.
3. [IpuMepbl HEOOPATHUMBIX U 06PAaTUMBIX peaKIui.

4. CMelieHMe paBHOBECHSI XUMHYECKOW peaKI{HU.

Bouruucienus

— KOJIMYecTBa BelllecTBa, 06'b8Ma U MacChbl peareHTOB WU
NPOJIYKTOB 110 ypaBHEHUAM XUMHYECKUX peaKI Ui

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHSATUH U NPUMEHATDb 3TU NIOHATHUA NIPHU
OINMUCAaHUH CBOUCTB BelleCTB U UX npeBpaLueHI/n?I.

KJIaCCI/I(l)l/IIU/IpOBaTb XUMHUYECKHe peaKlMH 110 pa3/IMYHbIM IPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKOU PeaKIiuu OT Pa3InIHbIX
$aKTOpOB MoJ, PYKOBOICTBOM YUUTEJIS.

HpOFHOBl/IpOBaTb BO3MOXHOCTH NPOTEKAHUA XUMHUYECKUX l'lpeBan_LeHI/Iﬁ B
Pa3JIMYHbIX YCJIOBUAX ITOCJIE npeaBapuTeanoﬁ pa60Tbl.

OnpefienisiTb OKUCAUTEJb U BocCTaHOBUTe b B OBP.
CocTaBJISITh 3/IeKTPOHHBIHN 6ajlaHC peaKIuu.
[Ipor3BOAUTL BBIYMCIEHHUS 10 XUMUYECKHUM YPAaBHEHUSM I10 AJITOPUTMY.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
MHdopMalHIo U3 yYeOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYEeHHbIN NOHATUHHBIN aNlapaT Kypca XMMHU 110CJIe
Npe/iBapUTeIbHOT0 CTPYKTYPUPOBaHUSI MaTepHaJia.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpoiecce
YICCJIeJOBATEJIbCKOM JIesiTe/IbHOCTH HAyYHO-IIONMYJISIPHYIO0 JINTEPATYPY
XMMHUYECKOI0 COZep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJIe KOHCYJIbTAlMH C IIelaroroM.
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TeMa 2. J/IeKTPOJIMTHYECKasA
AUccouManusi. XMuMH4YeCKHe
peaxkuuy B pacTBoOpax

(84)

Teopus 3/IeKTPOJUTHUUECKOHN JUCCOLUALIUH. DJIEKTPOJUTHI U
He3JIeKTPoJIUThL. KaTHOHBI, aHUOHBL. *MeXaHU3M JUCCoLUaluu
BEIeCTB C pa3JIMYHbIMU BUJJAMH XUMHYeCKOH cBs3U. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu HOHHOTO 06MEHA, YCJI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUs peaKLHii.

XuMUYecKHe CBOHCTBA KUCJIOT, OCHOBAaHUM U CoJieil B cBeTe
Hpe/icTaBleHNH 06 3JIEKTPOJIUTHYECKO# Aucconnannu. Cpeaa
pactBopa. [IoHsITHe 0 THApOIU3E COJIET.

KayecTBeHHbIe peakIiMK Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUsl, aJIOMUHUS, XKeJsie3a 2+, 3+, [[UHKa,
HpI/leTCTBy}OILLI/Ie B BOAHBIX pacTBOpaXx..

JleMoHCcTpanuu

JJieKTpUYecKasi MPOBOJAUMOCTb PACTBOPOB BEIIECTB; ABHKEHHE
HMOHOB B 3JIEKTPUYECKOM I0JIE.

OnbIThI, WJIIOCTPUPYIOLIME PU3HAKY IPOTEKAHUsl PeaKIui
WOHHOI'0 06MeHa.

OnbITHI 110 ONIPe/Ie/IEHUIO CPeibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTOpHbIe M PaKTHYeCKHe
pa6oTsI

JlabopaTOPHBIH OIBIT:

Ne8Peaknuy MIOHHOTO 06GMeHa B pacTBOPaXx 3JIEKTPOJUTOB:
cynbdaTa meau(Il)

)4 H.[éJ'IO‘{I/I, Kap60HaTa HaTpuda 1 COJISTHOU KHUCJIOTBI, peaKL U

HeﬁTpaJ’IHBaHHH MeXxAy ruiJpOKCUiOM KaJiud U COJITHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLum Ha MOHbI B PAcTBOpE.

[IpakTHYeckas pabora:

Ne 1. PemreHue skcnepyuMeHTa/lbHBIX 3a/a4 110 TEMeE.
Boeruucienus

PaCKprBaTb CMBbICJI U3y4aeMbIX HOHHTPIﬁ, a TaKKe CMbICJI TEOPpUHU
BHGKTpOJIHTH‘{eCKOfI AUCCOLHALlNH C OHOpOﬁ Ha CXEMBbI.

OGBACHATH NPUYUHBI 3JIEKTPOIPOBOJ-
HOCTH BO/JJHBIX PACTBOPOB C IOMOLIBIO Ne/jarora.

CocTaBJISITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, oJIHbIe

Y COKpalEHHbIE HIOHHbIE YPAaBHEHUST XUMUYECKUX PeaKIUi HOHHOTO
obMeHa.

[IJ1aHUpPOBaTh U OCYIECTBJIATh HA MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOJUTH HAGJIIO/IeHHS, /IeJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIEPUMeHTa
nocJjie npeABapUTeJbHON paboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOPUH NPU
MCI0JIb30BAaHUHM XUMUYECKOU MOCY /bl ¥ 060py/J0BaHUS 110, KOHTPOJIEM
neJjarora.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 10 XUMHWYE€CKHUM YPAaBHEHUAM.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
nHdopMal Mo U3 yue6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIHN aNnapaT Kypca XMMHU [10CJIe
Ipe/iBApUTEJbHOI0 CTPYKTYPHUPOBAHHUS MaTepHaa.

Hcnosb30BaTh NPH BHINOJHEHUH YYeOHBIX 33JJaHUH U B Tpo1iecce
MICCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAyYHO-ITONMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI'0 COZiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
110CJIe KOHCYJIbTAlMH C IIeJaroroM.
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— 10 YPAaBHEHUAM XUMHUYECKUX peaK].[I/Iﬁ

Pasgen 2. HemeTa/l/1bl M MX coeMHeHN (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as1 XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucsenus. CTpoeHUe U pU3NUeCcKUe CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C META/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue*, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe xJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAX0XKJIEHUE B
npUpo/ie.

JleMoHCcTpanuu
BusieomaTepuasbl: raJoreHbl U UX COeIUHEHUS.

06pa3sibl XJT0PU/IOB.

JlaGopaTopHbie U IPAKTU4YECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.
[IpakTHyeckas paboTa:

Ne 2. TlosiyyeHUe COJITHON KUCJIOTBI, U3y4eHUe e€ CBONCTB.

Boeruucienus

110 YypaBHEHHUAM XMMHUYECKUX peaKlui.

OOGBSICHATD O6]J.U/Ie 3aKOHOMEPHOCTH B UIBSMEHEHHUH CBOMCTB HEMETAJ/IJIOB U UX
COG,U,PIHeHPIl:I B IIpeeJiaX MaJIbIX IEPHUOA0B Y I'VIAaBHBIX IOATPYIIIT
l'[epylo;mqecxoﬁ CHUCTEMbI XUMHU4YECKHX 3JIEMEHTOB C y‘{éTOM CTPOEHHUA UX
ATOMOB C UCI10JIb30BAHHWEM CXEMBI.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB
raJioreHoB (Ha MpUMepe XJ10pa) U CI0XKHBIX BELIECTB (XJI0POBOJOPOAa,
XJIOPH/Ia HATPHSI), CIOCO6BI UX MOJIYYEHHUs], TIPUMEHEHHE U 3HaYeHNUE B
IPUPO/ie U )KU3HU YesI0OBeKa M0CJIe CTPYKTYPUPOBAHHUS MaTepHaia.

OnpezensTh raJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TaOJIUILbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[l1aHUPOBATh M OCYLIECTBJIATH HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOIeH U, IeIaTh BBIBO/IbI 10 Pe3yJ/IbTaTaM 3KCIIepUMEHTA
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. 061125
XapaKTepUCTHKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

061as xapakTeprucTHKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHne U pu3nyecKue CBORCTBA HIPOCTHIX

Bell|eCTB — KHUCJI0POJA U Cepbl.

AnnorponHble MogHUKaLUKU KUCI0POJa U cepbl. XMMHUYeCcKHe
CBOMcTBa cepbl. B3auMoeAcTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa/l/IaMH, KOHIIEeHTPUPOBAaHHBIMH a30THOH U
cepHOH Kuca0TaMU. CepoBOLOPOJ, CTpoeHHe, GU3nUecKHe

O6BACHATD 061LIHIEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYINIIBbI U UX COeJMHEHUHN
C Y4€TOM CTPOEHHUS UX aTOMOB C OIOpoH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax”.

XapakTepusoBaTb GU3NYECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJUHEHUH
(cepoBOZOpOJiA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/1b$ATOB), CIIOCOOBI UX
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Y XMMHYeCcKUe CBOMCTBA (KUC/IOTHBIE U BOCCTAHOBUTEJIBHBIE).
OKcHUZbI cEphl KaK MPe/ICTABUTENN KUCIOTHBIX OKCH0B. CepHast
KHCJI0Ta, QU3UYECKHE U XUMUYECKHe CBOMCTBA (06111e KaK
npeJCcTaBUTeJIs KJacca KUC/IOT U *crieliupuieckue™), npuMeHeHue.
CepHUCTas KHCJIOTA.

*XuMHYecKre peaKLiMy, Jiexalljie B OCHOBe IIPOMBbIIIJIEHHOTO
crioco6a NnoJiyyeHusl CepHOM KUCJIOThI. AnnapaThl U IPOTeKalollile B
HUX Npoliecchl (Ha pUMepe NPOX3BO/CTBA CEPHOM KHUC/I0ThI).*

CoJiv cepHOM KHCJIOThI, KaYeCTBEHHAs peaKlys Ha CyJibdaT-HoH.

HaxoxzaeHue cepbl U eé coeIUHeHUH B pupoje. *XuMuieckoe
3arpsisHeHUe OKpY»KaloIllel cpe/ibl COeIMHEHUSMH CEPhI
(kUC/I0THBIE JOXK/U, 3aTrPsSI3BHEHUE BO3/lyXa U BOJOEMOB), CIIOCOObI
€ero npeJioTBpaleHus.*

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeIUHEHUsI.

O6yr/iiMBaHMe caxapa noJ fieicTBUeM KOHILeHTPUPOBAaHHOM cepHOM
KHCJIOTBIL.

JlaGopaTOpHbIe M MPaKTHYeCcKHe paGoThl
JlabopaTOpHBI€e OTBITHI:
O6HapyxeHue cyIbdpaT-NOHOB.

B3anmo/iericTBUe pa36aBieHHON CEpHOM KHUCIOTHI C LTHKOM.
Beruucienus

10 ypaBHEHHUAM XMMHUYeCKHX peaKLui

HOJIy4YeHUs], IPUMEHEHHUE U 3HAaYeHUe B IPUPO/JIE U XKHU3HHU YeJIOBEKA C
ONOpPOY HA CXEMY U IJIaH.

OnpefesiTe HAJIMYKE Cy/IbGaT-UOHOB B pPacTBODE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C IepepaboTKOH
COeJIMHEHUH CePbI NTOCJIE CTPYKTYPUPOBAHUS MaTEpHaIa.

HJ'IaHl/IpOBaTb N OCYIIECTBJIATHb HAa IPAKTUKE XUMHWYECKHUE SKCIIEPUMEHTHI,
IIPpOBOAUTDH Haﬁfll-O[leHI/Iﬂ, AeJIaTb BbIBOAbI ITO pe3yJIbTaTaM 3KCIIEpUMEHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOPUH NPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/1bl U 060Py/10BaHUS 10/ PYKOBO/CTBOM
nejarora.

HpOl/IBBOL[l/ITb BbIYHCJ/IEHUA 10 XUMHUYECKUM YpPABHEHUAM 110 aJITOPUTMY.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
cnpaBoYHble MaTepHaJbl ([lepruoanyeckyto CUCTEMY XMMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUYECKUH PsiJi HallpsDKeHU I
MeTaJlJIoB).

Hcno/ib30BaTh NpH BhINOJHEHUH Y4eGHBIX 3aJJaHUH U B IIpoLiecce
HCCJIeI0BATE/IbCKOM JIesITeIbHOCTH HayYHO-TONYJIIPHYIO JINTEPATYPY
XMMHYECKOr0 CoZieprKaHMs, CIIpaBOYHbIe MaTepHaibl, pecypchl UHTepHeTa
T10CJIe KOHCYJ/IbTALMHY C 1eJar0roM
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A3oT,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCcTrKa 31eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHHe B IpUpojie, PU3NIYECKHE U XUMUYECKHE
cBoricTBa. KpyroBopoT azoTa B Ipupo/e.

AMMMUaK, ero c])u31/1qec1<1/le U XUMHW4YECKHe CBOﬁCTBa, noJjsiydyeHue u
IpUMEHEeHHue. CoJii aMMOHUSI, UX Q)st{ecxue U XUMHU4YEeCKHue
CBOﬁCTBa, IMpUMEHEHHe. KayecTBeHHas peakuyd Ha HOHbl aMMOHMUA.

A30THas KUC/I0Ta, eé pusndeckue U XMMHUYeCKHe CBOMCTBa (0obLue
KaK IpeJCcTaBUTeJIS KJacca KUCJAOT U *cienuduueckue™®).
*A30THCTas KUCA0TA. Mcnoib30BaHMe HUTPATOB U COJiell aMMOHUSA
B KaueCcTBe MUHepa/bHbIX yA00peHUN.*

XuMuveckoe 3arpsisHeHHe OKpyKaloLiel cpe/ibl CoeJUHEHUSIMU
asoTa (KUCJI0THBIE JOXK/Y, 3arpsi3HeHHe BO3/1yXa, TOYBBI U
BO/I0MOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, dprusudeckue u
XUMUYecKHe CBONCTBa.

Okcup docdopa(V) u docdopHas kucioTa, pusnyeckue U
XUMHUYecKHe CBOMCTBa, *nosyyeHue.* *KauecTBeHHas peakys Ha
docdaT-nOHBL*

*WUcnosp3oBanue pocdaToB B KaueCTBe MUHePaIbHBIX Y00 peHHit.*
3arpsi3HeHHe NPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpauuu
Kosneknuu: docdop u ux coesuHeHUs.

B3auMogelicTBHe KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTU4YeCcKHe PaGoThl

JlabopaToOpHbIE ONBITHI:

1. BsaumogencTBHE COoJlell aMMOHHUS C IIEJOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa3laMu a30THBIX U GOCHPOPHBIX yA0OPEHH.
[IpakTHYeckas pabora:

Ne 10. [TosniyueHue aMMUaKa, U3y4eHHe ero CBOMUCTB.

Bouruucienus

O6BACHATh O6].LU/Ie 3aKOHOMEPHOCTHU B UIBMEHEHUH CBOMCTB 3J1eMeHTOB VA-
rpynnbl U UX COG,ClPIHeHPII:I C y‘{éTOM CTpOEHHUA UX ATOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U uxX coeiMHEHUH (aMMHUaKa, CoJiIed aMMOHUS, a30THOHU
KHUCJIOTBI, HUTPATOB, okcuaa ¢pocdopa(V) u ochopHOit KHUCIOTSHI,
docdaToB), ciocobbl UX MOTy4eHUs, IPUMeEHEeHHe Y 3HaYeHNe B IPUpPoJe
¥ ’KM3HU YeJI0BeKa C UCTI0JIb30BAHHUEM CXEMBIL.

OnpefieIiTh MOHBI aMMOHUS U $ochaT-UOHBI B pACTBOPE C UCIOJIb30BaHUEM
TabJMIbl "XapaKTepHble PeaKIM1 Ha KATUOHBI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C HAXOXKEHUEM
coeAMHeHUH a30Ta U pocdopa B OKpyxamwleit cpefie.

HJIaHl/IpOBaTb " OCYLIECTBJIATb Ha IPAaKTHUKE XUMUYECKHUE 3KCIIEPUMEHThI,
MMPOBOAUTH HaﬁﬂlO[l,eHl/IH, AeJIaTb BbIBOJBI 110 pe3yJ/ibTaTaM 3KClIepu-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JaGOpaTOPUHU NPU
MCI0/Ib30BAHUH XUMUYECKOH NoCcyibl ¥ 060py10BaHUA.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Wcnosib30BaTh NpU BINOJTHEHUH YUeOHbIX 3aJaHUH TEKCThI yYeOHUKA,
CIpaBoYHble MaTepHaJibl (IepUOANYECKYIO CUCTEMY XMMHUYECKUX
asemeHTOB /. . MeH/esieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH PsiJi HAanpsHKeHU !
MeTaJlJIOoB).

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
HCCJIeIoBaTeIbCKOM JIeITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepXKaHHUs, CIpaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
110CJIe KOHCYJIbTALMH C [TeJJaroromMm
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110 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ

Tema 6. O611as XxapaKTepuc-
THUKA XMMU4YeCKHX 3/IEMEHTOB
IVA-rpynnsbl.

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
BsanMogelicTBYE ¢ MeTalJlaMH, HEMeTaJlJIaMy,
KOHLIEHTPHPOBAaHHBIMHU a30THON U CEPHON KHUCIOTaMH,

pacnpocTpaHeHHUe B IpUpoie, pusndeckue U XUMUYECKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapaKTepI/ISOBaTb Cl)I/IBI/I‘{ECKI/Ie U XMMHUYECKHe CBOMCTBa NPOCThIX BEIIECTB
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Yriiepo ¥ KpeMHHMH U UX
coeJMHEeHUs

(84)

cBoiicTBa. Axcopbuust. Kpyrosopor yryieposia B npupo/e.

OKcu/pbl yriepoia, ux Gusndeckre U XMMHUYeCKre CBONCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyY€HHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yraepoza(IV);
rUIoTe3a rJ106aJbHOr0 NOTEIJIEHUsI KJIMMATa; HapHUKOBBIH

adoekrt.*

YroJsibHas KUCJI0Ta U €€ CoJH, X GU3nYecKre U XUMHYeCKHe
CBOMCTBA, MOJIyueHHe U IpuMeHeHHe. KauecTBeHHast peakiiys Ha
KapbOOHAT-UOHBL

*[lepBoHaYaJIbHbIE MOHATHUS 06 OPraHUYECKUX BELECTBAX KAK O
COeINHEeHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHE 0 6UOJIOTUYECKU BaXKHBIX BEI[ECTBAX: XKUPAX, OeIKax,
yryeBoJiax. MaTepuasbHOE eJUHCTBO OPraHUYeCKUX U
HeOpraHUYEeCKUX COeJMHEHUM.*

*KpemHu#, ero pusnyeckre 1 XMMU4eCcKue CBONCTBA (Ha puMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHHe B 3JIeKTpoHUKe.*

*CoejMHeHUsI KpeMHHUA B Iipupoze. O61He npeicTaBaeHus 06
okcue kpeMHusi(IV) v kpeMHHeBOH kucaoTe. CUIMKATBI, UX
HCII0/Ib30BaHHUE B GBITY, MeJUIIMHE, TPOMBILIJIEHHOCTH.
BaxxHeHIIMe CTpOUTeIbHbIe MaTepHaJIbl: KepaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6ieMbl 6e30nmacHOr0
HCII0/Ib30BaHHUS CTPOUTEbHBIX MATEPHAIOB B [TOBCEJHEBHOM
XKU3HU.*

JleMOHCcTpanu

Mozies11 KpUCTA/UIMYeCKHX PeLIETOK aJIMasa, rpaduTa, MOJIEKYJIbI
dynnepena.

Apcopbuiys pacTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/IAeoMaTepI/IaI{bI: CHUJINKAaTHAasA NPOMBIIIJIEHHOCTD.

Moge}m MOJIEKYJI OpraHUYeCKHX BEIIEeCTB.

JlaGopaTopHble U NpaKTU4YecKHe paGoThl
JlaGopaTOPHBIH OIBIT:

KayecTBeHHast peaKknua Ha Kap6OHaT-I/IOH.

yrJiepoJia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YI1epo/ia, yroJbHON
KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHHU S, KDEMHHUEBOW KUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX I10JIyYeHHs], IPUMEHEHHEe U 3HaUeHHe B IPUPO/ie
Y ’KU3HU YeJIOBEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-
HOHBI B pacTBOpE.

O6BACHATD CYUIHOCTb 3KOJIOTHUYE€CKHUX l'[p06erM, CBA3AaHHBIX C HAXO0X/I€eHHUEM
YTJIEKUCJIOTO r'a3a B 0pr>i<a}ou1e171 cpene.

I/I.}IJll'OCTpl/IpOBaTb B3aUMMOCBA3b HEOPraHUYECKHUX COQL[I/lHeHI/lﬁ yriepoaa v
OpraHrn4eCKux BelecTB 110 pyKOBOJACTBOM YYUTEJIA.

[l1aHUPOBATh U OCYLIECTBJIATH HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOIEHUS, IeIaTh BBIBO/IbI 10 Pe3y/IbTaTaM 3KCIIepUMeEHTA
ocJie npe/iBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JaGOpaTOPUH NPU
MCI0/Ib30BAHUH XMMUYECKOU NMocyibl U 060py10BaHHUA.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
crnpaBo4Hble MaTepyaJbl ([leproAnYecKyIo CUCTEMY XMMHUYECKUX
asnemeHTOB /. . MeH/iesieeBa, TabJIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMUYECKUH PsiJl HAlIPSDKEHU N
MeTaJIJIOB) M0CJle KOHCY/IbTalMH C 1eIaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeNbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XUMUYECKOT0 COZlepXKaHUs, CIpaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa
10CJIe KOHCYJIbTALUHU C [1e/laroroM.
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[IpaKkTHYeCKHE PABOTHI:

Ne 11. [Tosty4eHHe yrIeKUCI0ro rasa v U3y4yeHue ero CBOMCTB.
KauecTBeHHasi peaklysi HA KAp6OHAT-HOH.

Ne 12. Pelrenue skcnepyuMeHTa/IbHBIX 337124 110 TeMe «HeMeTal1bI».

BeruucieHus

M0 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, eCJIU OJJUH U3 PeareHTOB
JlaH B BU/Ie BOJTHOT'0O pacTBOpa C U3BECTHOM MaccoBOM oJiei.

Paspen 3. MeTasuibl U MX coeguHeHus (20 u)

Tema 7. O61ue cCBOMCTBaA
MEeTa/JIOB

(44)

06111aa XapaKTepHUCTUKA XUMUYeCKHX 3J1eMeHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX Nos0xeHUs B [leprojuyeckoit cucTeMe XUMUYECKHUX
aneMeHTOB /I. 1. MeHzienieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJsl10B. MeTa lsin4ecKas CBSI3b U MeTa/IMuecKast
KpHUCTaJ/I/IM4ecKas pelléTKa. JJeKTPOXUMHUYeCKUH psj
HamnpsikeHUH MeTasoB. Pusnyeckre U XMMHUYeCcKHe CBONCTBA
MeTaJl10B. *O611He crioco6bl NoayyeHUs: MeTasL1oB. [loHsATHE O
KOPPO3UM MeTaJIJIOB U OCHOBHbIE CIIOCOGHI 3aIUThI OT KOPPO3HUH.
CnuiaBbl (CTaslb, YYTYH, AIOPaJIOMUHUHN, 6pOH3a), UX IPUMeHEeHUE B
OBITY U IPOMBILIJIEHHOCTH. *

JleMOHCcTpanuu

O3HakoMJIeHHe C 06pasaMy MeTaJJIOB U CILJIABOB, UX
$U3UYeCKUMU CBOHCTBAMU.

Moge/i1 KpUCTa/INYeCKUX PeIETOK MeTaJlJIOB.

BujeoMaTtepuaibl: KOppo3us MeTaJJIOB.

JlaGopaTOpHbIe M MPaKTHYeCKHe paGoThl
JlabopaTOpHBIE OBITHI:
O3HaKoMJIeHHe C 06pasaMH CIJIABOB MeTAJLJIOB.

3aBUCHUMOCTb CKOPOCTH peaKIiuu MeTaJljia C KHUCJIOTOH OT IIpHUpoAbI
MeTaJlia.

Bouruucienus

— 10 YPAaBHEHUAM XUMHUYECKUX peaKHI/Iﬁ, €CJI1 OJVH U3 peareHToB
COLEPXUT NIpUMECH

PaCKprBaTb CMBICJI U3y4aeMbIX MOHSATUH U NPUMEHATDb 3TU NOHATUA NPHU
ONMUCAaHWUU CBOUCTB BeIleCTB U UX npeBpameHHﬁ.

O6BACHATH 0061IKie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOEHNE MeTaJJIOB, 061[He U3UUECKUE U XUMUYECKHE
CBOICTBa MeTaJlJIOB.

XapakTepH30BaTh 06IIHe CIOCOGHI TOJTyYeHHsI MeTaJLJIOB NOCJIe
CTPYKTYPUPOBaHUS MaTepHaa.

CnenoBaTh NpaBU/iaM 6e30MacHON paboThI B J1JaOOPAaTOPUH NPU
HCI0JIb30BaHUHU XUMHUYECKOU OCYybl ¥ 060py/L0BaHHUS.

HpOl/IBBOL[l/ITb BbIYHCJ/IEHUA 10 XUMHUYE€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HHUKA,
crnpaBo4Hble MaTepyaJbl ([leproAnYecKyto CUCTEMY XMMUYECKUX
asnemeHTOB /. . MeHesieeBa, Tab MLy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUU U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUH psJ, HAIPSX)KeHU N
MeTaJlJIOB).

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
HCCJIeJ0BaTeIbCKON 1eATeIbHOCTH HayYHO-IOMYJIAPHYIO JIMTEPATYPY
XMUMHUYECKOTO COZiep KaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
ocJie Ipe/iBapUTebHON KOHCY/IbTALIMH C IIeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHHUus

(16 4)

llenounble MeTasLIbl. [losoxkeHue B [leprouieckol cucremMe
XUMUYECKHUX 3/1eMeHTOB /I. . MeHzie/ieeBa, CTpOEHNE aTOMOB.
HaxoxxaeHue B npupoze.

du3suyeckre U XMMUYECKHEe CBOKCTBA (Ha IpUMepe HATPUS U
KaJus). OKCUZbl U TUPOKCU/IbI HATPUS U Kaust. [IpuMeHeHHe
I11€JIOYHBIX METAJIIOB U UX COEAUHEHUH.

lllesio4yHO3EeMe/IbHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [losioxkeHue B [lepruoinyeckoi CUCTEME XUMHUYECKUX
aneMeHTOB /I. U. MeHgesieeBa. HaxoxieHue B npupo/e.
dusnyeckre U XMMHUYeCKUe CBOUCTBA. BaxkHelI1Me coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosiu). *IKECTKOCTb BO/bI U CITOCOGBI
eé yctpaHeHUs.*

Anromunuit. [lonoxxenue B [lepuoudyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. M. MeHpesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupojie. Pusndeckue U XMMHUYECKHE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUA.

’Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxeHue B
Hepuoguqecxoﬁ CUucreMe XMUMHUYECKHUX 3JIEMEHTOB

. U. MeHzes1ieeBa, cTpoeHue aToMa. HaxoxjeHue B npupoge.
dusnyecke U xuMU4ecKue cBoUcTBa. OKCHU/IBI, THAPOKCUBI U COJU
xkese3a(ll)

u xesesa(lll).

JleMOHCcTpanuu

B3auMogelicTBHe HaTpUd C BOJOM.

OkpallrBaHUe NJIaMeHH HOHAMU HAaTPUS U KaJlusl.
OkpalrBaHUe NJaMeHd HOHAMHU KaJbIUsl.
B3zauMo/ieficTBHe OKCH/IA KaJbIUSA C BOJOM.

BI/IAeoMaTepI/IaJ'IbI: ropeHue xeJjie3a B KUCJIOpOoAe U XJiI0pe.

JlaGopaTopHbIe U MPaKTUYecKUue paGoThl
JlaGopaTopHbIe ONBITHI:

O3HaKoOMJIeHHe C 06paslaMy aJIlOMUHHS U €ro CIJIaBOB.
AmdoTepHbIe CBOMCTBA rTUAPOKCHUA AIOMHUHUSL.

KaudecTBeHHbIE peakKnu1 Ha MOHBI XKeJie3a.

O6BACHATh O6LLU/Ie 3aKOHOMEPHOCTHU B UIBMEHEHUH CBOMCTB 3JIEMEHTOB-
MeTaJlJIOB B I'pyIIax U Ux COG,ELI/IHeHI/II‘/‘I C y‘-léTOM CTpOEHUA UX aATOMOB.

XapakTepH30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJUHEHUH (OKCUI0B, TUAPOKCHOB, COJIeH) € OITOPOH Ha
CXeMy, ClIOCOGbI UX MOJIYYeHHSs], IPUMEHEHHWE U 3HaYeHUE B IPUPO/IE U XKU3HU
4eJIOBEKa.

PacnosnaBaTb ¢ IOMOILbI0 KaueCTBEHHbIX peaKLIMM HOHbI MeTaJIJIOB (MarHus,
KaJ/IbLIM, aJIIOMUHUSA, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0/Ib30BaHKEM TabJinIbl "XapaKTepHble peaKl[My Ha KaTHOHbI".

H.}laHl/IpOBaTb N OCYIIECTBJIATHb HAa IPAKTUKE XUMHWYECKHUE SKCIIEPUMEHTHI,
MMPOBOAUTH HaGJ’II-O[[eHI/IH, AeJIaTb BbIBOAbI ITO pe3yJ/IbTaTaM 3KCIIEpHUMEHTa.

CnenoBaThb npaBu/iaM 6e3onacHOl paboThl B 1abOpaTOPUH NPU
MCII0JIb30BAHUU XMMHYECKOH 1ocy/ibl M 060py/JOBaHHUA.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 10 XUMHWY€CKHUM YPAaBHEHUAM.

BoicTpanBaTh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
nHdopMalHIo U3 yue6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbBIN NOHATUHHBIN aNnapaT Kypca XMMHH.

Hcnosib30BaTh PH BINOJHEHUH YYeOHBIX 33JJaHUH U B ITpoliecce
HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-ITOMYJISIPHYIO0 JINTEPATYPY
XMMUYECKOI0 COZiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
10CJle TpeJiBapUTEIbHON KOHCYIbTAIUH C [1eJaroroM
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[IpaKkTHYeCKHE PABOTHI:

Ne 13. PelreHue sKcriepuMeHTalbHbIX 33124 10 TeMe «MeTaslbl».

Beruucienus

110 YpaBHEHUAM XUMHUYECKUX peaKLleI.

Paspen 4. Xumus u okpy:xamwomas cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepuaJsibl B XKU3HH
YyesioBeKa

*HoBble MaTepuaJibl U TEXHOJIOTHUH. BeLLleCTBa " MaTepHaJibl B
HOBCeAHeBHOﬁ JKM3HU YesioBeKa. XUMUS U 340pPOBLE. Be3onacHoe
HCII0JIb30BaHHUE BEelEeCTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JIOeH,
OCHOBHbIE BelleCTBA U MaTepHaJIbl, IPUMEHSIeMble B )KU3HU COBPEMEHHOI'O
YyeJioBeKa.
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(B9 [IpupogHbIE HCTOYHUKH YTJIEBOA0POLOB (YroJib, IPUPOAHBIH ras, OGBsCHATD YCI0BHUS 6€30MaCHOT0 MUCI0JIb30BaHUs BEIECTB U XUMUY€ECKUX
He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peaxiuii B GbITY.

MPOMBIIIJIEHHOCTH.
AHaJll/IBI/IpOBaTb U KPUTHYECKH OLleHUBATb I/IH(l)OpMaLU/II'O O BJIMAHHUH

OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTU. XUMHUYeCKoe 3arpsi3HeHne IPOMBILIJIEHHOCTH, CeJIbCKOI0 X0351MCTBA, TPAaHCIOPTA U AP. HA COCTOSIHUE
OKpyarmoliel cpesibl (pefesbHO A0NYCTUMas KOHLeHTpaLus OKpY»KamwlleH cpefbl

BeectB — [1/1K).

PoJIb XMMHUH B peLeHUH 3K0/10THYECKUX I1Po6JieM.* YMeTb 0Ka3blBaTh EPBYI0 MOMOILb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSX.

[IpUHUMaTh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH
HaMpPaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYO MMO3UIHIO 10 Po6JIeMe U
Hpe/jlaraTh BO3MOXKHbIE IYTH €€ pellieHus] C OOPOX Ha MHPOPMALIHMIO U3
y4eOHHKa U CIpaBOYHbIE MaTepHaslbl, pecypcbl UHTepHeTa.

[Ipu pa3paboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHWUPOBAaHHUU [JOJDKHBI ObIThb Y4YTE€Hbl BO3MOXXHOCTHU HCIIOJIb30BaHUsl 3JIEKTPOHHBIX (LMPPOBBIX)
06pa3oBaTe/JbHbIX PECYPCOB, SBJSOLUXCA y4eOHO-METOAUYECKUMH MaTepuasaMu (MyJbTHMeAUHHbIe NPOrpaMMbl, 3JIEKTPOHHblE YYEeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIE GUBJINOTEKH, BUPTYaIbHbIE JJAOOPATOPHUH, UTPOBbIE IPOrPaMMbl, KOJJIEKI[U U IIMPPOBBIX 06pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMH JJIs1 00YIEHUS U
BOCIIMUTAaHUS PA3JIMYHBIX TPYNN MO0Jb30BaTesel, NMpeACTaBJIeHHBIMU B 3JIEKTPOHHOM (1udpoBOM) BHJEe U peajU3yoIIUMU AUAAKTHYecKHe Bo3MoxkHocTH HKT,
cojiep>kaHKe KOTOPBIX COOTBETCTBYET 3aKOHOAATe/IbCTBY 06 06 pa30BaHuUU.

2-ii BApHAHT
TEMATHUYECKOE INTAHUPOBAHUE

Bropoli BapuaHT mpUMEPHOrO0 TEMATHYECKOTO IUIAHUPOBAHHUS HCIONB3yeTcs, ecnu oOyuatommuecs c¢ 3[IP momyuwator
oOpa3oBaHue B OT/IEILHOM KJlacce. B maHHOM BapuaHTe MpeaiaraeTcs:

- U3y4eHHEe MaTepHrasia KpyImHbIMU OJIOKaMH;

- omeperxaroriee 00yueHue;

- BO3MOJKHOCTh TPHUMEHEHHUS 3HAHWW B Pa3MUYHBIX YCIOBHUSAX (IIEPEHOC 3HAHWUW MO aHAJOTUU OT OOIIMX CBOWCTB
Pa3TUYHBIX KJIACCOB BEHIECTB K OOMMM M CHEHU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIECTB), YTO YBEIUYHMBACT JOJIO
CaMOCTOSATEILHOCTH 00YUYaIOIIUXCS TTPU U3YICHUH HOBBIX TEM.

CoOmromaercst  JIOTMKAa  W3yYEHHs  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPEACHAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBIO, XUMHUYECKON CBSI3bI0 U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, TUIOM KPHUCTAJUIMYECKUX PEUIETOK.
(Tembl: cTpoeHHe aTOoMa, CTPOCHHME BEIIECTBA, BAXKHEUIIKE MPEICTAaBUTENN MPOCTHIX U CJIOKHBIX BEIECTB, XUMHYECKHE
peaKkium).

N3MeHnenne mianupoBanus 1o pas3faeiaaM i TEMaM COCTOUT B CIIETYIOIIEM:
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- U3yYEHUE OCHOBHBIX BOINPOCOB HEOPraHMYECKOW XMMHUHU OCYLIECTBISIETCS B § Kiacce, OoJbllle BpEMEHU BbIACIAETCA Ha
IpuMeHeHue 3HaHuM B 9 knacce. M3 9 kmacca B 8- nepeHocArcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakuuin',
"DIIEKTPOIUTHYECKAs JUCCOUMALNS. XUMUUECKUE PEAKIIMMI B pacTBOpax';

- epecTaHoBKa TeM, 9 kiacc: tema «Metamnel» nepen «Hemerammamuy, T.k. oOydaromuecst ¢ 3[IP Gombiie 3HAKOMBI C
MeTaJJIaMH U JIErYe XapaKTepu3yloT UX MO0 CBOWCTBAM U MPUMEHEHHUIO;

- TiepepacrpeiesieHue CoJiepKaHusl OAHUX TeM B Apyrue (pacKpbIBaeTcs Ha KOHKPETHBIX IpHUMepax JIpyrux Tem). Tema
"Xumusg U OKpyxawumas cpena’ pacKpblBa€TCSd Ha KOHKPETHBIX NpUMEpax B pasaenax "MeTtauibl U UX COCIUHEHUd',
"Hemetamnel IV-VII rpynn u ux coennHenus";

- oObenuHeHHe TeM (JaeT OoJblle BO3MOXKHOCTEH JUIsi MCIOJb30BaHHUS CPABHEHUSI — CXOJCTBA U OTJIMYUNA; TeMa
«Kucnopon» u rema «Bogopoa»);

- Bbigenenne otaenbHbiXx TeM (Tema «llepBoHayanbHble TOHATHS 00 OpPraHMYECKUMX BeIlecTBax»). Briaenenue B
OTJIEIbHYIO TEMY, B KadecTBe "OyKBaps MO OpPraHMYecKoW XUMHUHU'", JAaET BO3MOXKHOCTH YIJIyOJIATH MOHSTHS: OINpPEICIICHHUS,
KjaccuuKalus, OCHOBaHUA JIJIs KjaccuUKaIui, HOMEHKIIaTypa, OOIIre CBOWCTBA BEIIECTB, CTPYKTYpa BEIIECTBA, COCTABJICHUE
dopmyn o obuiel Gopmyiie U Mo HA3BaHUIO, HA3bIBaHUE BellecTBa Mo Gopmyine. B 3ToM cinyyae mporpamMmHbIid Matepuan u3
xapakTtepucTuku IVA nmoarpynmnsl MO>KHO JOHECTH HE ()parMEHTOM KapTHHBI «OpraHMYECKHE BEIECTBa», a KaK 4acTh IIEJIOTO.
MosxeT ObITh BblAeNIeHa TeMa «IIpakTHuKyM» B KOHIIE IEPBOTO U BTOPOTO I'010B 00y4EHHS.

TemaTu4eckoe IIIAHUPOBAHUE

8 KIIACC Bcero: 136 vac (2 u/Hen, 2 romga o0y4yeHus)

Tembl Konuuecrso yacos B tom uncne HazBanwus pabor

Ha KOHTPOJIbHBIE Ha NPaKTHYECKue
pabotst pabotst

Paznen «IlepBoHauanbHble XUMUYECKUE TIOHATHSY, 149

1. Xumus — BaxkHast 00JacTh 4 1 2 TIpakruueckas padora Nel « JIabopaTopHOoe 060pya0oBaHIe U MPUEMBI
€CTECTBO3HAHUS U Hp&KTH‘{CCKOﬁ o6pameHI/I;[ C HUM»
JEeATeTbHOCTH UelIOBEKa.
IIpaxtuyeckas padora Ne2 «OuncTka 3arps3HEeHHON TOBApEHHON COMH'"
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2. Bemecrra n xummuyeckue pCaKkuunu.

IIpakTryeckas padora Ne3 «lIpu3HaKH MPOTEKAHIS XUMHIECKAX PEaKIUiDy

3. KonnyecTBeHHBIC OTHOIICHUS B
XHUMHH

KOHTpOHBHaS[ pa60Ta Nel <(rIepBOHaanIBHBIC XUMHYCCKHUEC IMOHATUSA, XUMHYCCKUC
(bOpMyJH)I " YpaBHCHUS 3al"p5{3HCHHOI>1 HOBapCHHOﬁ COJIN

Pa3z[en «HepI/IOZ[I/I‘-IeCKI/Iﬁ 3aKOH U IMEPUOANYCCKAs CUCTEMA XUMHNIC

ckux snemenToB [[.1. Menneneera. Ctpoenue atoma. X

nMHuIecKast CBsi3b. O KHCIUTEILHO-BOCCTAHOBUTEIHHBIC peakuaunmn», 154

4. Crpoenue aToma 7 1 - Konrponshas padora Ne2 «[leprionndeckas cucreMa XUMHYECKUX 3JICMEHTOB
ITepuoanueckuii 3aKoH U J.W. MenpeneeBa. CTpoeHHe aToMa

MIEPUOIMYECKAsT CHCTEMa XUMHUYCCKAX

snemenToB /.M. MeHneneeBa

5.CtpoeHue BemecTB. XUMHYECKast 8 1 - KonrponbHas pabora Ne3 «Xumudeckast CBA3b»

CBA3b.

OKUCIIATENIFHO-BOCCTAHOBUTEIIHHBIC
peaxkuuu

Paznen «BaxHeiimye npeacTaBUTENId HEOPraHUYECKUX BEILECTBY, 354

6. Kucnopon. Bopopon. 14 1 2 TIpakTryeckas padora Ne4 «[lomydeHne KHCIOpoaa U U3y4eHHEe ero CBOHCTBY»
IIpaxtuyeckas padora Ne5 «IlonyueHue Bogoposa U U3y4eHUE €ro CBOMCTBY»
Konrtponbshas padora Ned «Kucnopoa. Bonopon»

7. Bona. PactBopbL. 5 - 1 IIpaxruyeckas padora Ne6 «IIpuroroBieHue pacTBOPOB € ONPEAEIEHHON
MaccOBOH JJ0Jell paCTBOPEHHOTO BEIIECTBAY

8. Teopust AEeKTPOTUTUIECKOI 5 - -

JMCCOLUALIIN

9. BaxkHeiimme Kiaccel 11 1 1 Konrtponbhas padora NoS «OcHOBHBIE KITacChl HEOPraHUUECKUX COCIMHEHHI

HEOPraHUYECKUX COeTUHEHUI
IIpaxktuyeckas padora Ne7 «PemeHne 3cKCepuMEHTANBHBIX 3324 [0 TEME
«OCHOBHBIE KJIACChI HEOPTAaHUIECKHX COSTUHEHUID
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Pa3ﬂe.l'[ «BerecTBo 1 XUMHUYECKHE peakuunmn», 4q

10. OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEaKIIUi

9 KUIIACC

Tembr

KommaecTBo yacoB

B oM gmcre

Ha KOHTPOJIbHBIC

paboThI

Ha NPAKTUICCKUE

paboThI

Hazpanus pabot

Paznen ((HOBTOpeHI/IC u yrny6neHvIe 3HAHUN OCHOBHBIX pa3aeiioB Kypca 8 kacca «BemecTBo 1 XMMHUYECKHE peaxkuum, 104

IMoBTopenue u yriydiaeHue 3HaHUH 10 1 2 Ipaxruueckas padora Ne 8 «Peakuuyu HOHHOro oOMeHa»

OCHOBHBIX Pa3ZIeNIoB Kypca 8 Kiacca
IIpakTryeckas padora Ne9 «KauecTBeHHBIE peakIiy B pacTBOpE»
KonTponbHas pabora Ne 6 «DneKTponUTHYSCKAs JUCCOLUALIUSDY

Paznen «MeTaisl M UX coequHeHUs», 209

1. O0mue cBoiicTBa METaJLIOB 4 - -

2.Mertaibl 1 UX COeTUHEHUS 16 1 1 TIpakruyeckas padora Nel3 «Pemienue sxcriepuMeHTaTbHBIX 32124 [0 TeMe
«MeTauibl ¥ UX COETUHEHU
Konrponbshas padora Ne8 «MeTtaibn

Paznen «Hemeramnst [V-VII rpynn 1 ux coequHeHus», 244

3.001mas xapaKTepucTuKa 4 - -

XMMHUECKHUX 371eMeHToB VIla

rpymnmnsl. [anoreHst.

4.0011as1 XapaKTepUCTHKA 5 - -

XMMHYECKUX 31eMeHTOB Via

rpymmsl. Cepa U ee COeTUHEHUSL.

5.001as XapaKTeprUCTHKa 7 - 1 IIpaxtuyeckas padora Nel0 «[lomydenne aMmuaka U U3y4eHHE €rO CBOMCTBY»

XAMHYECKUX DJIEMEHTOB Va
rpymmsl. A3ot, Gocdop u nx
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COCTUHCHUA.

6.001mas xapaKTepucTHKa 8 1
XMMHYECKHUX 31eMeHToB [Va
rpymnsl. YIiepos, KpeMHUH U UX
COETMHEHHSI.

IIpakTryeckas padora Nell «[lomydenue yriaeknciaoro rasa 1 U3ydeHne ero CBOHCTBY

IIpakrrdeckas padora Nel2 «PenieHne SKCIepUMEHTANBHBIX 33124 110 TeMe
«Hemerams! IV-VII rpynn u ux coeaMHEHUI»»

Konrponbshas padora Ne7 «HemeTamibny

Pa3z[en «HCpBOHa‘IaJILHLIC XUMUYECKUE TIOHATHS 00 OpraHu4€CKUX BCIICCTBAX», 104

7. IlepBoHaYaJIbHBIC XUMUYECKUE 10 -
TIOHSTHSI 00 OPTaHUIECKNX
BEIIECTBAX

Paznen «O6001meHne MaTeprana 1o Kypcy «HeopraHmdeckas XUMus», 449

13. Xumust u okpyxaromas cpea. 1 -

14. O6o01IeHre MaTepraia o 3 1
Kypcy «Heopranudeckas XUMUs

KonTponbHas pabora Ne9 «toroBas padora 3a Kypc HEOPraHHIECKOH XUMHIN

Bcero 136 4
8 KVIACC

(2 4 B HENIEMIO, BCETO 68 U)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIW pa3aen
nporpammsl, OcHOBHOE coaep}KaHue
W KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4YeHue

OCHOBHbIE BUAbI AeATE/IbHOCTU
obyuatrowmxca

Paznen 1.I1epBoHayaiibHble XMMUYecKHe NOHsITHsI (14 1)
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Tema 1. XuMus — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4eCKOH [ esTe/IbHOCTU
4YeJioBeKa

(44)

*XUMHSI B CHCTEME HayK. Posap xvMUKU B KU3HU
yesoBeka.* Tenma u BellecTBa. ®dusnyeckue CBOWCTBA

BewmlecTB. IlpaBuia  Ge3omacHOro  o6palljeHHs  C
BellleCTBAaMH U JIabOpaTOpPHbIM 060pyAoBaHHEM. YHCThIe
BemecTBa M cMecd. CHocoGbl pasfiesieHusl cMeceil

*TloHsITHE 0 METOJAX MO3HAHUS B XUMHUU.*
JeMoHCcTpanuu

1. JlabopaTopHOe 060pyA0BaHUE.

2. PaznuyHble BUbI XUMUYECKOU nocyibl. 3. 06pasiibl
BellleCTB.

4. Cioco6nl1 pa3piesneHust cMeceld (puabTpoBaHue,
BbINIapUBaHUE, AUCTUIALUSA, XpoMaTorpadus).
JlaGopaTopHble U IPAKTUYECKHE PaGOThI
JlabopaTOpHbIE OMbITHI:

Onuvcanue GpU3NYECKHX CBOMCTB BEIECTB.

PaspnesieHre cMecu ¢ TOMOIIbIO MarHuTa.
[IpakTHYecKUe paboThI:

Ne 1. JlabopaTopHOoe 060pyA0BaHUe U TPUEMBI 06 pallleHuUs
C HUM

Ne 2. OyrcTKa 3arpsi3HeHHOW MoBapeHHOH cosn

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHSATH C TOMOLIBIO eAarora.

PackpbIBaTh pOJib XUMHUHU B IPUPOJE U XKU3HH Y€JIOBEKA, €€ CBS3b C JPYTUMH HAyKaMU.

PazsinyaTh YUCThIE BElECTBA U CMECH; OLHOPOHbIE U HEOAHOPO/JHbIE CMECH;

PaznnyaTh PpusrnvecKre U XMMHUYECKHE SIBJIEHUS C OOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJaM M0JIb30BAaHUS XMMUYECKOU OCy101 1 1abopaTOPHbIM 060pyA0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHUsI C XUMUYECKUMH Bellle-CTBAaMU B COOTBETCTBUH C
WMHCTPYKIMSMH 110 BBINOJHEHHUIO NPAKTUYECKUX PabOT MO/L KOHTPOJIEM IeJjarora.

[l/1aHUPOBATh U MPOBOAUTH XUMUYECKUI SKCIIEPUMEHT 110 U3YYEHUIO U ONTMCAHUI0 GU3UYECKUX
CBOWCTB BelleCTB, CIOCOO0B pas/iesleHus cMecel BellleCTB N0/ pyKOBOJCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaGoThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHHUH U B IPOIIeCCe UCC/Ie[0BATEIbCKOM
JlesITeJIbHOCTH Hay4YHO-IONYJISIPHYO0 JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUSs, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa o/ PyKOBO/ICTBOM IeJjarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHOOPMALIUIO U3
y‘{eﬁHl/IKa " CIIPABOYHBIX MaTepHUaJiOB, 'PAMOTHO HUCII0JIb30BATH H3y‘-IeHHbII>i MOHATUHHbIA
anmapar Kypca XUMHH

Tema 2. BemiecTtBa
U XMMHYeCKHe peaKIuu

(74)

ATOMBI U MoJieKy/bl. XMMHAYeCKUe 3JIEMEeHThl. 3HAaKU
(cuMBoOJIBI) XUMMHWYeCKHX 23JieMeHTOB. OTHOcCHUTe/bHas
aToMHasa Macca. [IpocTble U cl0XHble BellleCcTBAa. ATOMHO-
MOJIEKY/IIPHOE yYeHHe.

XuMuueckas dopmya. BanenTHOCTB aTOMOB
XMMHUYECKHUX 3JIEeMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BelecTB.*  OTHOCHTe/JbHAas  MOJIEKYJspHas  Macca.

MaccoBas [0J151 XUMHUY€ECKOI'0 3/IeMeHTa B COeJUHEHHH.
dusryeckrie U XUMHYECKHe sBJIeHUs. XHMH4YecKast
peaknus U eé NpU3HAKU. YpaBHEHUS XHMHYECKHX
peakLnuu. 3aKOH COXpaHEHMS Macchl BeLeCcTB THIbI
XUMHYEeCKHX  peaknud  (coeguHeHUe,

3aMelleHue, 06MeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HI[UKIONEJUCT.*

pasJjioxeHue,

JAemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHue caxapa B CTYIKe,
KHUIEeHWe U KOHAEeHCAVs BOABI U T. 11.).

XuMuveckye siBJIeHNs (TOpeHre CBeuH, pas3ioKeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPU0M

[IpMMeHATb ecTeCTBEHHO-HAay4YHble MeTO/bl I03HAHUA (B TOM YMCJle Hab IoleH e,
MO/leJIMPOBaHUeE, SKCIIEPUMEHT) U OCHOBHbIE ONepaliiy MbICJIUTEJbHOH JiesTeJIbHOCTH
(cpaBHeHUe, K1accubUKays) AJ15 U3yUYeHHUs BelleCTB U XUMUYECKHUX PeaKlui ¢ onopoi Ha
aJITOPUTM UJIM CXEMBI.

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB M IPUMEHATDb 3TH NOHATHUSA IIPY ONTMCAHUU
CBOWCTB BellleCTB U UX IIpeBpalleHUH € OOPOU Ha IJIaH U KJII0YeBbIe CJI0Ba.

PaznnyaTh dU3nYecKre U XMMHUYeCKHe ABJIeHUS, 00'bICHATD UX CYLIHOCTb C TOYKU 3pEeHHUs
aTOMHO-MOJIEKYJ/IIPHOT'0 yYeHHs C ONI0OPOH Ha onpe/ie/IeHUsl U CXeMBI.

Onpefie1Th NPU3HAKU XMMUYECKUX PeaKLUH, YCI0BUA UX TPOTEKAHUS.

O6BbACHATD CYLIHOCTb GU3NYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKU 3peHUs aTOMHO-
MOJIEKY/IIPHOT'0 yYeHHs C UCI0JIb30BaHUEM BHU3yaIbHOM OIOpHL.

KnaccudunnpoBaTh XMMHUYeCKHe peaKLUH (110 YUC/IY U COCTABY Pearupyrolux 1
06pasyoIMXCs BELeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATb GOPMYJIbI GUHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpPe/e/IATh BaJIEHTHOCTD 110
¢dopMys1aM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX AeHCTBUMH.

PacctaB/isTh K03$OUIMEHTHI B ypaBHEHUAX XMMUYECKHX PEaKLUH C OIIOPOH Ha aJIrOPUTM
y4e6HBIX 1e ICTBHIL

Cne10BaTh NpaBMJIaM M0JIb30BAHMUS XUMHUYECKOH IOCY10H U IaGOPAaTOPHBIM 060py/JOBAHHEM, a
TaKKe NpaBUJIaM 06pallieHHs C BellieCTBaMH B COOTBETCTBUHY C MHCTPYKIUAMHU 110 BBITIOJTHEHHUIO
JJaBOPaTOPHBIX XMMHUYECKHX OIBITOB 10/, KOHTPOJIEM Ie/larora.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 3aJaHUH U B IIPOLIeCCe UCCIe[0BaTEIbCKOH
JlesITeJIbHOCTH Hay4YHO-TIONYJIIPHYIO JINTEPATYPy XMMHUYECKOT0 COZIePXKaHus, Clipa-BoY-Hble
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6apus,

passioxkeHue ruapokcua Meau(1l), B3aumoericteue
»KeJie3a C Cepoii, B3aUMO/IeHCTBUE KeJjie3a C pAaCTBOPOM
cosu Mmeau(1I)).

OmbIT, WIJTIOCTPUPYIOLIUN 3aKOH COXPaHEHUS MACChI.

Na6opaTtopHble U NpaKTMYeckue pabotbl

JlabopaTOpHbIE OTNBITHI:

[IprMeps! pu3nUeCcKUX ABJEHUH (TJ1aBJI€eHUEe BOCKQ,
TasiHUe JIbJiA).

[TpuMepbl XUMUYECKHUX sIBJEeHUH (poKaMBaHUEe MeJHOU
MPOBOJIOKH, B3aUMO/ieCTBHE MeJla C KUCJIO0TOMH).
Mogesi1 aTOMOB U MOJIEKYJI.

[pakxTrdeckas padora Ne3. [Ipn3Hakn npoTekanus
XUMHYECKUX PEaKIU.

Bbluncnenua

— OTHOCUTEJIbHOM MOJIEKYJ/IIPHOM MacChl BeLleCTB;

— MaccoBOH /10J1M XUMUYECKOro 3j1eMeHTa 1o opmyJie
coeJIMHeHUd

MaTepHaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBO/ICTBOM IleJjarora.

BbicTpauBaTh pa3BEépHYThIE TMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM HAa MHPOPMAIUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BaTh U3yYEHHbIN NOHATUHHBIHA
annapar Kypca XUMHH

Tema 3. KommuecTBeHHBIE
oTHOLIeHUsI B Xumuu (34)

KosimyectBo BemectBa. Mosib. MosisipHasg Macca. 3akoH
ABorazipo. MoJsisipHBIE  00BEM ra3oB. PacyeTel 1o
XAMUYecKo  ¢opmysie.  PacyeTbl  MaccoBod  JoJH
XMMMYECKOro D3JleMeHTa B COe[JMHEHWH, KOJIMYecTBa
BelleCTBa, MOJIAPHOM Macchl. PacyéTbl Mo XMMHYECKUM
ypaBHEHHUSIM.

JeMoHcTpanus:

- 06pasiibl BeleCTB KOJIMYECTBOM OJJMH MOJIb

Bbranciienusa:

-pacyeT o $popMyJie ¥ 110 XUMHUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBIC/I U3y4aeMbIX TIOHATHH U IPUMEHSITh 3TH NOHATHS, @ TAKXKe U3yYeHHbIe
3aKOHBI U TEOPHUH JJIs PellleHUs pacYETHBIX 3a/Jja4 € IOMOLIbIO IleJjarora.

BBIYHCIATE MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM ra3a, Maccy BellecTBa C
ornopoi Ha o6pa3el, Ha GOPMYJIb;

[IpoBOAUTE pacyéThI 10 YpaBHEHHUAM XMMHUYECKHUX PeaKIUi ¢ OIopoil Ha o6pasel, aJropuT™M
y4e6HbIX 1eICTBUM: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIUYECTBY,
06'bEMy, Macce peareHTOB WM IPOJYKTOB PeaKLHH.

BbicTpauBaTh pa3BEépHYThIE THCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha MHGOPMALIMIO U3
y4e6GHMKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0/Ib30BATh N3y4YeHHbIA NOHSA THIHBIHA
annapar Kypca XMMHUH € IOMOILbIO ITefiarora.

Paspen 3. [lepuoanyeckuii 3aKkoH U [lepuoaudeckas cuctreMa XMMH4YecKUx 371eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHYeCKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE peaKuM (15 )

Tema 4. CtpoeHue aToma.
MepuoAUUECKMii 3aKOH U
Mepuopauueckas cuctema
XMMUYECKUX 37 iTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MONBITKM  KJIACCUPHUKALUM  XUMUYECKHX
aneMeHTOB. [lOHSITHEe O rpynmax CXOJHBIX 3JIEMEHTOB
(esioyHBIe W 1L1EJI0OYHO3eMeJsIbHblE MEeTaJUIbl, rajJoreHbl,
WHepTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pa3yloT
aMQoTepHbIe OKCHU/bI U TUAPOKCUABL

PaCKprBaTb CMBICJI IEPUOANYECKOr'0 3aKOHA IOJZ, PYKOBOACTBOM IleAarora.

[ToHnMaTh CylieCTBOBaHUE nepuoanqecxoﬁ 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB
(I/I3MeHeHI/Ie paaAnycoB aTOMOB U BJ'IeKTpOOTpI/ILlaTeJ'IbHOCTI/I) " UX COSAI/IHSHI/Iﬁ oT
IIOJIOXKEHHUA B HepHOﬂH‘lECKOﬁ CHUCTEME U CTPOEHHA aTOMA C UCII0JIb30OBAHUEM CXEM U TaﬁfII/ILL.

YcTraHaBaMBaTh CBSI3b MeXAy MoJIOXKeHUEM 3JIEMEHTA B HepPIO,ZLPI‘IECKOfI CHUCTEME U CTPOEHHUEM
€ro aToMa (COCTaB " 3apdaj aapa, o61.uee YHUCJIO 3JIEKTPOHOB U pacnpeesieHue ux 1o

55




[leppoanyeckuit 3akoH. Ilepuoanueckas cuctema
XUMHUYECKUX 3JIeMEeHTOB J. U. MeHpenieeBa.
KopoTkonepuojsHass U *pjauMHHONepuojfHas*  GopMbl

[lepuoauvyecKod CUCTEMbl XUMHUYECKHUX 3JieMeHTOB /l.
U. Menpeneesa. [lepuoabl U rpymnnbl. PU3UYeCKUNA CMbICT
MOPSIZIKOBOTO HOMepa, HOMEpPOB Mepuoja U TPyIHIbl
3JIeMeHTa.

CtpoeHre aToMOB. CocTaB aTOMHBIX fifiep. *M30TonbL*
JyieKTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 0060JI04€K AaTOMOB
nepBblx 20 XUMHYECKUX 3JieMeHTOB [lepuojuyeckoit
CHCTEMBI A W MeHpeneeBa. XapaKTepuCTHKa
XUMHYECKOT0 3JleMeHTa IO €ero MOJIOXKEHUI0 B
[epuoauyeckoii cucreme /. . MenzeseeBa.

*3aKOHOMEPHOCTH pazuyca
MeTaINYeCcKUX U

HW3MeHEeHHud aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOMCTB IIO rpynnaMm #" InepuonaM.
3HaueHue [lepuoguyeckoro 3akoHa W Ilepuojuyeckoit
CUCTEMbl XUMHWYECKHUX 3JIEMEHTOB JJId Pa3BUTHUA HayKU U

npakTuku. [l. U. MeHziesieeB — y4€HBIN U TpaXKJaHUH.*
AemoHcTpauum

KopoTkoneprosHas u A/iMHHONeprogHas GopMbl
[TeprojiyecKkoit cUCTeMbl XUMHUYECKUX 3J1eMEHTOB

. 1. MengeneeBa.

O3HakoMJIeHHe ¢ 06pa3LaMU MeTaJlJIOB U HEMeTaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe TUJPOKCHJAA LMHKAa C PacTBOpaMH
KMCJIOT U I1eJIouein

3JIEKTPOHHBIM CJIOSIM) IO 06pasiy.

[IporHo3upoBaTh XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB M UX COEJMHEHUH 10 TpynnaM 1
nepuosaM [leproanyeckoi cHCTeMbI C TIOMOILbIO NTeJarora.

XapaKkTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IepHUOA0B, KaJlus, Kajbl1s 0 UX
noJsioxkeHuto B [lepuoguueckoit cucteme /l. U. MeHeseeBa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMHAYECKOH
NoCy/ibl U 060pYZi0BaHHs O], KOHTPOJIEM NleJjarora.

BbicTpanBaTh pa3BépHyThle IHUCbMEHHbIE U yCTHbIE OTBEThI C ONIOPOM Ha HUHPOPMALHIO K3
y4ye6GHMKa U CTIPaBOYHbIX MaTepHaJI0OB, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIM NOHATUHHBIN
annapar Kypca XMMHH 10ocjle CTPYKTYPUPOBaHUs MaTepHaia C HCI0/1b30BaHUEM KJIUIIIE.

HWcnosib30BaTh NPU BINOJHEHUH yUeOHbIX 3a/JaHUM TEKCThI yyeOHUKa nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoyHble MaTepuabl ([leproauyeckyto cucTeMy
XUMUYeCcKHUX 371eMeHTOB /Jl. . MeH/iesleeBa, TabJIM1Lly paCTBOPUMOCTH KUCJIOT, OCHOBaHUH U
coJiell B BOJie, 3JIEKTPOXUMUYECKUH psifi HAapsSKEHUH MeTasloB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 33/JaHUM U B Tpollecce HCCiel0BaTeIbCKON
JlesiTeJIbHOCTH Hay4HO-NONYJISPHYIO JIMTEPATYPy XMMUYECKOr0 COZlePXKaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTEpHETa MO/ PYKOBOJCTBOM IeJiarora

Tema S. CTpoenue BelecTB.
Xumuyeckas CBf3b.
OxkucanTebHO-
BOCCTAHOBHTEJIbHbIE PEAKIHU

(81)

Xumnueckas  cBs3b.  KoBaneHTHas  (moisipHass U

HEMOJSIPHAsl)  CBf3b.  *ONIEKTPOOTPHLATEIILHOCTh ~ aTOMOB

XUMHYECKHUX 3JIEMEHTOB. * Wonnas CBSI3b. *THnbl

KPUCTATMYECKHUX PEIETOK. *
CremneHpb OKHCJ/IEHHUS. OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE peakluu. [Ipoleccel OKHC/IEHUS U

BOCCTAHOBJIeHUs. OKHUCIUTEN U BOCCTAaHOBUTEJIU.

JlemoHcTpauuu
OKHCITUTENEHO-BOCCTAHOBHUTENBHBIE PEAKIHU: TOPEHNUE,

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHII 0] PYKOBOACTBOM Ilearora.

OrnpenensaTh BUJ XUMUYECKOH CBSI3M B COEJMHEHUH C UCIIOIb30BAHUEM CXEM.

OrnpesiensATh CTeNeHb OKUCICHUSI XMMUYECKOr0 3JIEMEHTa 110 ()OpMYJIe €ro COSIMHEHHS C
HCIOJIB30BAHUEM QJITOPHTMA.

OnpenessTh 3JeMeHT (BEeLIECTBO) — OKUCIUTENb U 3JIEMEHT (BEILECTBO) — BOCCTaHOBUTEIb.

OOBACHATH CYLIHOCTH IPOLIECCOB OKUCICHHS U BOCCTAHOBIICHHSI.

CocTaBiTh MEKTPOHHBIH OaaHe ¢ y4ETOM YHCIia OTAAQHHBIX U MPHHSATHIX JIEKTPOHOB.

CocraBiiTh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBFHON PEAKIMH 110 aTOPUTMY pa3bopa
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOH PEaKIMH.

Vcnonb30BaTh NPH BHITIOITHEHWH YUeOHBIX 3aJaHUH TEKCTHl Y4€OHHKA 110CIIE CTPYKTYPHPOBAHHUS

MaTepHaia, CIpaBoYHbIe MaTepHabl (IEPUOIUIECKYIO CHCTEMY XUMUUeckuX »neMenToB [1. 1.
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PpCaKuu pas3jioKCHUA, COCANHCHUS

MenzeneeBa, TabIUIy paCTBOPUMOCTH KHCIIOT, OCHOBAHHMI 1 COJIEH B BOJE, SIMEKTPOXUMHUIECKHH Psi
HanpsHKEHUH METaIJIOB)

Paspeu 2. BaxxHelilIne npeAcraBUTe/ I HeOpraHu4ecKux Beuecrts (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(144)

Bosgyx — cmech rasos. CoctaB Bosayxa. Kuciopos —
3jeMeHT M 1npoctoe BelectBo. O30H. HaxoxzeHue
Kucaopoia B mpupofe, ¢u3WYecKMe W XUMHUYECKHe
cBoiicTBa. Peakuuu TOpeHHs HPOCTBIX M  CJIOXKHBIX
BemlecTB. *TemyioBol sdPeKT XUMHUUeCKOM peakuuu.*
JK30- ¥ 3HJOTEpMUUYECKHE peaKluH, *TepMoXUMHUYeCKHe
ypaBHeHUs.* [loHsATHE 06 okcuAax. CIoco6bl MOJTyYeHUs
KHUCJOpoJa B JIAbOpaTOPUM W MPOMBIIIIEHHOCTH.
KpyroBOpoT KHCJOpoJa B
npupoze. TonauBo: yrojb U MeTaH. 3arpsA3HeHue BO3/yxa,
ycuieHue MapHUKOBOro adpdekTa, paspylieHre 030HOBOTO
cJ1051.

Bomopon — pOoCTOe  BelLecTBO.
Haxoxxgenue BojopoAa B Ipupoje, ¢u3uyecKHe U
XUMHYeCcKHe CBoOWcTBa (Ha IpuMepe B3auUMOJENCTBHUS C
HeMeTa/U/laMM M OKCHJAMHM MeTa/lJIOB), IpPHUMEeHeHHe,
*croco6n! noJsydeHus.* [lonsiTe o kuciaotax KucaoTel u
COJIM.

NpUMeHeHHue KUucJopoaa.

3JIEMEHT 4

AleMmoHcTpauum

B3anmogerictBue pocdopa, cephl U xxese3a ¢ KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BAHKE BH/EOOMBITOB).
OnpejiesieHHe cofiepaHUA KUCI0PO/a B BO3AyXe.
OnbITHI, AEMOHCTPUPYIOILKE YCJIOBUA BOSHUKHOBEHUS U
npeKpalleHH s FOpeHus.

NabopatopHbie U NpaKTUYeckne pabotbl

JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHe € 06pa3LaMU OKCH/IOB.

[IpakTHYeckas pabora:

Ne 4. [TosiyyeHUe KUCI0POAA, U3YYEeHUE er0 CBOMCTB.
Ipakruyeckas padora NeS. TTonyuenue Bogoposa v U3ydeHUe

€ro CBOMCTB.

Brruuciaenus

PacKkpbIBaTh CMBIC/I U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONHUCAHUU CBOWCTB
BELIECTB U UX PeBpalleHUH C UCI0/Ib30BAHUEM OIIOPHBIX CJIOB M KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATL)C OROPOU HA NIAH, CXeMY, KPDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3nUecKHe U XU-MUYeCKHe CBOMCTBA KUCIOPO/a, CIIOCOGEI €ro MOJIy4eHus],
NpUMeHeHNe U 3HaueHHeE B IPUPO/ie U )KU3HU YesI0BEKa.

CpaBHUBATb peaKL[UU rOpeHHUs U Me/IJIEHHOTO OKHUCJIEHHUS C IPEJBAPUTENBHBIM 06CYXKAeHHEM
napaMeTpOB CPAaBHEHHUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUST KUCI0POJA (BbITECHEHUEM BO/IbI U BO3/1yXa).

Pacno3HaBaTb ONBITHBIM YTEM KHUCJOPOJ IO/ KOHTPOJIEM NleJarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /1151 COCTaBJeHUsI GOPMYJ1 BEL|ECTB, MOJIEKYJISIPHBIX
ypaBHEeHUI XUMUYECKUX peaKI Ui c ydyacTHeM KUCI0PoJa.

OGBACHATD CYLHOCTb 3KOJOIMUYECKHUX MTP06JIeM, CBI3aHHbIX C 3arpsi3HEHUEM BO3/yXa.

CneznoBaThb NpaBuiaM 6e30macHON paboThl B 1a60paTOPHUU NPH UCIOJIb30BAHUM XUMHUYECKON
TIIOCYZbI M 060PYA0BAaHHUSA 10/ KOHTPOJIEM IeIarora, a TakKe NpaBUIaM 06 pallieHUsI
roprOYMMHU BellleCTBaMHU B OBITY.

[l1aHMpOBaTb U OCYLIECTBAATD HA IPAaKTHKe XMMHUYeCKHe IKCIIePUMEHTbI, TPOBOJUTD
HabJ1I0/leHu4, leJ1aTh BbIBO/IbI 10 pe3yJibTaTaM 3KCllepU-MeHTa 10/] PYKOBOACTBOM Ilejiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIIe.
HWcnosib30BaTh NpU BINOJTHEHUH yUeGHbBIX 33/IaHUH U B ITpoIiecce UCCaeL0BaTeTbCKON
JlesTeJIbHOCTH Hay4HO-OMYJIAPHYI0 JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepHaJibl, pecypcbl UHTepHeTa noJ, pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIE MHMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4e6GHHMKA U ClIPAaBOYHbIX MaTe-
pHaJIOB C OIOPOH Ha IJIaH, TPaMOTHO UCII0/Ib30BaTh U3y4eHHbIM IOHATHUHHBIN annapaT Kypca
XUMUU
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— MOJ'IeKyJ'IHpHOﬁ MacCCbI KMCJIOpOJA X 030HA Ha
OCHOBAaHHU aTOMHOM MacChl XUMHUY€ECKOTI'0 3JIeMeHTa

Tema 7. Boaa. PactBopsbl.
IoHusATHE 06 OCHOBAHUAX

(54)

Boga. Ee cocta. CtpoeHue. MoJieky bl *®usudeckue
cBoMcTBa BoAbL Boja kak pacTtBopuTesib.* PacTBOpBIL
*[loHATHE O PAaCTBOPHUMOCTH BelIeCTB B Bojle. [loHsATHE O
HACbIIIEHHbIX M HEHAChIIEHHbIX pacTBopax.* MaccoBas
Jlossl BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BeLIECTBA B pacTBOpe (MpoleHTHAsA KOHIIEHTpaIUsl).

*XHMMUYeCcKre CBONMCTBA BOJbI (pa3/iocKeHUE, peaKIuU C
HaTpUEM, OKCUJIOM KaJiblus, okcuzioM cepbllV [ToHATHE 06
OCHOBaHUsAX. PoJsib pacTBOpPOB B NPHUPOJE WU B KU3HU
yesioBeka. KpyroBopoT Bojibl B npHupoje.* 3arpsisHeHuHe
NPUPOJHBIX BoA. OXpaHa ¥ OYUCTKA NPUPOJHBIX BOJ.

AemoHcTpauumn

JJIEKTPOJIM3 BO/Ibl; CUHTE3 BO/Ibl; B3aUMO/I€ICTBHE BO/JbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCI0/Ib30BaHUE
BU/leOMaTepPHAJIOB).

PacTBOpeHHe BellecTB ¢ pa3JIM4HON paCTBOPUMOCTBIO.
HccnenoBaHye pacTBOPOB KUCJ/IOT U Liies1ouei ¢ TOMOILbI0
WH/JUKaTOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

Ilpakmuueckas paboma:

Ne 6. [IpuroToB/ieHHE pacTBOPOB C ONpefeIEHHON
MacCOBOH Z10J1ell paCTBOPEHHOTO BELeCTBa.

PacKkpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU ONUCAHUU CBOWCTB
BELLECTB U UX NIpeBpallleHUH C IOMOILbIO [IeJarora.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
HPUPOHBIX POLECCAX C ONOPOI Ha IJIAH U CXEMY.

CoCTaBJ/IITh ypaBHEHUS XMMUYECKUX PEAKIIMH C Y4aCTHEM BO/JbI C OIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTh 3KOJIOTMUYECKUX MTPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHHUEM NTPUPOHBIX BOJ,
CIIO0COGBI OUMCTKH BO/JIbI OT IPUMeceH, Mephl [0 OXpaHe BOJL OT 3arpsi3HEHUs 0CJIe
Ipe/IBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepUaia.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
Hab6JII0IeHNd, /ieJ1aTh Bbl-
BO/IbI 10 Pe3yJIbTaTaM 3KCIepUMEHTA M0/, KOHTPOJIEM IeIarora, ¢ UCIoJib30BaHUEM KJIUIIIE.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JTaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMAYECKON
IOCy/ibl U 060PYZI0BaHHs 0] KOHTPOJIEM NleJjarora.

HpOBOL[l/ITb BbIYHCJIEHHUA C IPUMEHEHUEM ITOHATUA «MaCCoBad [0Jid BellleCTBa B paCTBOpe» C
onopoi Ha GOPMYyJIbL

HWcnosib30BaTh NpU BBINOJTHEHUU Y4eOHBIX 33/laHUH U B IIPoLiecce UCCIel0BaTeIbCKOM
JeATeJIbHOCTH Hay4YHO-MONYJIAPHYI0 JIMTepPaTypy XMMHUYECKOro Co/iepKaHuA, CIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa Noj pyKOBOACTBOM Ile/iarora.

BbIcTpauBaTh pa3BépHyThle MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha HHPOpPMAIHIO U3
y4e6GHMKA U CTIPAaBOYHbIX MaTEPHaJIOB, TPaMOTHO MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN
amnmnapaTr Kypca XMMHUH I0cJle IpeiBapUTENbHOTO0 CTPYKTYPUPOBAHHUS MaTepHuaa.

TeMa 8. J/1IeKTpo/IMTHYeCKas
Aucconpanus. XMMU4YecKue
peaxkunuy B pacTBopax

(54)

Teopus 3MEKTPOTUTUIECKON JIUCCOLIALINH.
DJNEeKTPOIIUTHYECKAas  JUCCOLMALIUSL. DNEeKTPONUTEL U
HEDIEKTPOJIUTHL. Karuonsl, AHHOHBI. *MexaHu3M

JICCOLIALIMK BEIECTB C PAa3UYHBIMU BHJIAMHU XHUMHYECKOH
cBa3u. [lonsaTre octenenu guccoruainuu.* CulbHbBIE U ca0bie
3JIEKTPOJIUTHL.

Peakiun noHHOro oOMeHa. Y ClIOBUs MPOTEKAHUS PEaKLUit
HOHHOTO 00OMeHa 1o koHua. [lonHble U cokpamEHHbIe HOHHBIE

ypaBHEHUsI peakuumd. XHMMHYECKHME CBOWCTBAa  KHCIOT,

OCHOBaHMI W coledl B CBeTe MpeACTaBleHUN 00

PacKpbIBaThb CMBIC/I U3y4aeMbIX TIOHATHH, @ TAaKXKe CMBIC/ TEOPUU 3JIEKTPOJUTHYECKOH
JIUCCOLMALIMY C OTIOPOH Ha CXEMBL

OGBACHATDH MPUYUHBI 3JIEKTPOIPOBOA-

HOCTH BOJHBIX PACTBOPOB C IOMOIIBIO lejarora.
CocTaB/IATh YPaBHEHHs JUCCOLUALIMY KHUCJIOT, LieJI04ed U CoJIeH, ToJIHbIe U COKPALEHHbIe
HMOHHbIe YpaBHEHUsI XUMUYeCKHX PeaKLUi HOHHOr0 06MeHa.

[l1aHMPOBATh U OCYLIECTBIIATH HAa MPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI, IPOBOJUTh
Ha6JII0/IeHNs, 1eJIaTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIepUMEeHTa I10CJIe IPeiBapUTEbHOM
paboThL

Cyiej0BaTh paBUJ/IaM 6e30MacHOM paGoThI B J1a60PaTOPUU MPU UCH0JIb30BAHUH XUMHUY€ECKOH
HOCYAbI U 060PYA0BaHMS 0 KOHTPOJIEM NeJjarora.
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AJIEKTPOJIMTHYECKON JUcconralmy. KadecTBEHHBIE peakIiu
HA KATHOHbI W AHUOHBI: MOHBI XJIOPHUA-, OpPOMHI-, HOIHI-,
cynbdar-, tdhocpar-
THIPOKCH-UOHBI, KATHOHBI aMMOHHMS, MArHUS, KaJbIWs,
xkenesa (2+) m  (3+),
MIPHUCYTCTBYIOIIHE B BOTHBIX PACTBOPaX.
JeMoHCcTpanuu

JJIeKTpHUYeCKasi IPOBOAHUMOCTb PAaCTBOPOB BELECTB;
JBIDKEeHHE UOHOB B 3JIEKTPHUYECKOM IOJIE.

OmbITHI, WIJTIOCTPUPYIOLIUE MPU3HAKU TPOTEKAHUS
peakiuii HOHHOTO 06MeHa.

JlabopaTopHble U IPaKTUYECKUe

paéoTsl

JlabopaTOPHBIH OMBIT:

Peak1iuu HOHHOT'0 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdaTa Meau(Il) u ménoum, kapboHaTa HATPUA U
COJISTHOU KUCJIOTBI, peaklis HeUTpaiu3auu Mexay
TUJIPOKCHUIOM KaJIMsl U COJITHOU KHUCOTOM.
Bouruuciaenus

— 10 ypaBHEHUSIM XUMHUYECKUX PeaKI[Ui

kapOoHAT-,  CHJIMKAT-, AHUOHBI,

ATIOMHHWSI, Menn (2+), 1wMHKa,

[Ipor3BOAUTD BBIYUCIEHHS 110 XMMHUYECKUM yPaBHEHUSIM.

BbicTpauBaTh pa3BépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HUHOOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BATh U3y4YEHHbIN NOHATUHHBIH
anmapaT Kypca XMMHUH [0CJ/Ie TPe/BapUTEbHOT0 CTPYKTYpUPOBAaHUS MaTepyaJa.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITEeJIbHOCTH Hay4YHO-IOMYJISIPHYO JIMTEPATYPY XUMUYECKOT0 COZEPXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa nocie KOHCY/IbTaluy C 1earorom

Tema 9. OCHOBHBIE KJ1aCChI
HeOopraHu4ecKux
coeAMHEeHUM

(114)

Knaccudukanus HeopraHU4ecKHX COeJUHEHUH.

Okcuzpl: cocTaB, kJaaccudukanus (*ocHOBHbIE,
KHUCJI0THBIe, aMoTepHbIe, Hecoieobpa3yoliie Ha
npuMepe oKcuja yrieposa |l v okenpa asora I1*),
HoMeHKJaTypa *[losryyeHue™ u XuMuyecKue CBOHCTBA
OKCH/IOB (B3aUMO/JIEMCTBYE C BOJOH, KUCJIOTaMH,
1eJ109aMHu).

OcHoBaHUS: COCTaB, Kinaccudukanus (1eg1091 U
HepacTBOPHUMbIe OCHOBAHMS), HOMEHKJIATypa, GU3ndecKue
Y XUMUYeCKHe CBOMCTBaA (B3aUMOIeCTBHE C OKCHIAMH
HeMeTaJIJIOB, KHCJI0TaMH, COJISIMU), *croco6bl nostydyeHus.*
KucsoTsl: cocTaB, kj1accuduKalus, HOMEHK/IATypa,
¢dur3nyecKre U XMMHUYeCKHe CBOMCTBA (B3aUMOIeCTBHE C
MeTaJlJJaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHHUSMH,
COJIIMU Ha IPUMepe COJIAHON M CepHOH KUCJIOT),
*croco6bl mostydeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Counu (cpesiHME): HOMEHKJIATYPA, CHOCOOBI MOJIyYeHHs],
B3aUMO/IeMCTBHE COJIel C MeTalJIaMH, KUCJOTaMHy,
111eJI04YaMU U COJISIMH.

['eHeTHUYeCcKas CBSA3b MEX/Y KJIaCCAMH HEOPraHUYECKUX
coenuHeHUH. ['eHeTH4yeckue psaabl [loHATHE 06
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OrnpeienieHre OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSIMHEHUH 110 11a0JIoHY.
CocraBieHHe cXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX COCAMHEHUH Ha OCHOBE
OIpe/IeICHHUSL.

CocrapieHue (popMys OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COCIUHEHHUH 1 Ha3bIBaHUE HX T10
MEXIYHapOIHOU M TPUBUAIBHOM HOMEHKIIAType C UCIOIb30BaHUEM OIpeaesieHNs U TaOInIIbl
PacTBOPUMOCTH.

KnaccudpuuupoBanue n3ydaeMbIX BEILECTB [0 COCTaBY U CE0LCMEaM C ONOPO Ha ONpeeIeHus,
CXEMBbI U TaOJIHIYY PACTBOPHMOCTH.

CocrapieHue TaOIMIbl TCHETUYECKHUX PAIOB U cXeMbl «[ eHeTHyeckast B3aMMOCBS3b OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX COSIAMHEHUI [0/l PYKOBOZICTBOM II€jarora.

IIporro3upoBaHie CBOWCTB BEILIECTB HA OCHOBE OOLIMX XUMHYECKHX CBOMCTB M3y4E€HHBIX KIIACCOB,
IPYII BEIECTB, K KOTOPbIM OHHM OTHOCSATCS C UCIIOJIL30BaHHEM CXeMbl «I eHeTH4yeckast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COSIMHEHHUI M0/1 PyKOBOICTBOM I€arora.

CocraBiieHIE MOJIEKY/ISIPHBIX YPaBHEHUI PeaKLuii, WLTIOCTPUPYIOIUX XUMUYECKHUE CBOMCTBA
H3YYEHHBIX KJIACCOB U CHOCOObL NOIYYeHUsA BEILIECTB U3yYE€HHBIX KJIACCOB, IPYIII, a TAKKe
MOATBEPXKJAIOIIUX FEHETHYECKYI0 B3aUMOCBS3b MEKly HUIMH, C OIIOPOIl Ha BepOaIbHYIO CXeMy B
KayecTBE 3pUTEIBHON OMOPHI.

CocrapieHre MOJEKYISPHBIX YPaBHEHUH PEakIyii O CXeMaM ¢ peBapUTENIbHBIM 00CYKACHUEM
BbIOOpA pearupyrONINX BEIIECTB.

BeruncieHre no ypaBHeHUSIM XUMHYECKUX PEaKIUid KolnnuecTBa, 00bEMa, Macchl BELIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WX MPOAYKTOB PEAKIMH 110 aJIrOPUTMY.
IInaHupoBaHKe U OCYLIECTBIICHUE Ha MPAKTHKE XUMHUYECKOTO SKCIIEPUMEHTA M HAOJII0ICHHS 11071




*aM(pOTepHBIX TUAPOKCUAAX (Ha MpUMepe IIMHKA U
aJIIOMHHUS): XUMHUY€eCKHe CBONCTBA B3aUMO/JeiiCTBHE C
KHCJIOTaMH U 11[eJI0YaMHU, Pa3JIoKeHUE NPH HarpeBaHUU. *

AemoHcTpauumn

06pasibl HEOpraHUYECKHUX BelleCTB Pa3INYHbIX KJIACCOB.
B3auMoeiicTBUE pacTBOpa CEPHOM KHUCIOTHI C OKCUA0M
menu(Il).

Peakuus HelTpau3aluu.

BriTecHeHMe oAHOT0 MeTaJl1a ;PYTUM M3 pacTBOpa COJIH.

Na6opaTtopHble U NpaKkTUyeckue pabotbl
JlabopaTOpHbIE OMbITHI:

BsaumogelicTBUe KHUC/IOT € MeTalJIlaMH.

[MosryyeHre HEPaCTBOPUMBbIX OCHOBaHHUH.
B3auMoieiicTBUE HEPAaCTBOPUMBIX OCHOBAaHUM €
KHCJIOTAMH.

PasnoxxeHnue ruapokcuza Meau(1l) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelieHUe 3KCllepUMEHTA/NbHBIX 33/1a4 110 TEME
«OCcHOBHBIE KJIaCChbl HEOpraHWYeCKHX COeJUHEHUH».

BbluncneHusa
— M0 YpaBHEHUAM XUMHYECKUX peaKIun

PYKOBOICTBOM YIHTEIIS.
@DopMyITHpPOBaHKE BBIBOJIOB 10 PE3YJIbTaTaM SKCIEPUMEHTA C UCIIOJIb30BAHUEM OMOPHBIX CIIOB.
DopMyIHpPOBaHKE C MIOMOLIBIO [EIarora 1 BHINOIHEHNE NPAaBUII 0€301acHOM paboThl B labopaTropun
P UCTIONB30BaHUN XMMUYECKOH TTOCYIBI ¥ 000pYIOBaHHSI.

Hcrnionp30Banye Ipy BHIOIHEHUH YYeOHBIX 3aJaHUI 1 B IIPOLIECCE UCCIIEI0BATEIbCKOM e TeTbHOCTH
HayIHO-TIOITYJISIPHOM JTUTepaTyphl XUMUYECKOTO COJepKaHusl, CIIPAaBOYHBIE MaT€PHAIIBI, PECYPCHI
Hureprera, ocylecTBIeHHE BHIOOPA 110/ PYKOBOICTBOM HACTAaBHHUKA.

BeicTpanBaHue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OMOPO Ha HH(OpMALHIO 13
y4eOHHKa M CIIPAaBOYHBIX MaTEPHAJIOB, IPaMOTHOE MCIOJIB30BaHNUE N3yIEHHOT'O TOHSITHITHOTO
amnrmapara Kypca XMMHH C HCTIOIb30BaHIEM IIJIaHa, OMIOPHEIX CIIOB, aJrOpPUTMA.

Paspgen 3. Beww,ectBo M XMuMmH4ecKue peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHbIE 3aKOHOMEPHOCTH
XMMUUECKUX peaKumii (44)

*[ToHATHE O CKOPOCTH XMMHUYEeCKOW peakunu. DakTopsl,
BIUSIOLINE Ha CKOPOCTh XUMHUUECKO peakuuu. [loHsaTHe o
TOMOT€HHBIX M TeTeporeHHbIx peakuusx. Ilonsarue o6

0o0paTUMbIX H HEOOPAaTHMBIX XHMHYECKHX pEaKlHUsX.
[lonsTe o0 xumuyeckoM paBHOBecud. CMmeleHue
XMMHYECKOro paBHOBecus. (DakTopbl, BIMAIOLIME HA

CKOPOCTh XUMUYECKOH PEAKLUH U MON0KEHUE XUMHUYECKOTO
paBHoBecusi. Kiaccudukarmss XHUMHYECKHX pEakiHd 110
Pa3HBIM OCHOBAaHUSM. *

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI U IPUMEHATD 3TH OHATHS IPH OMMCAHUU CBOWCTB BEILECTB
UX MPEBPALICHUM.
KiaccupuumpoBaTh XUMUYECKHE PEAKLMH 110 PAa3IMYHbIM PH3HAKAM.

Y cTaHaBJIMBATh 3aBUCHMOCTb CKOPOCTH XUMUUYECKOH PEaKIIMU OT Pa3JIMYHbIX (PaKTOPOB 1O,
PYKOBOJICTBOM YYHUTEIIS.

[TporHO3upOBaTh BO3SMOXHOCTH IPOTEKAHUS XUMUUYECKHX PEBPAILEHNH B PA3IMYHBIX YCIOBHAX I10CIIE
npeIBapUTEIIbHON paboThI.

DnpenessTe OKUCAUTENb U BoccTanoBuTenb B OBP.

CocTaBiATh 37€KTPOHHBIN OanaHC peaKLum.

[TpOM3BOANTE BBIYMCICHHS [0 XMMUYECKUM YPABHEHHSAM IO AJITOPUTMY.

BBICTpanBaTh Pa3BEPHYTHIC MHCHMEHHBIC U YCTHBIE OTBETHI C OIOPOi Ha HHGOPMALMIO U3 yueOHUKA 1
CIIPABOYHBIX MAaTEPUAIOB, 'PAMOTHO UCIOJIb30BATh U3y4EHHbIH OHATUHHBIN anmapaT Kypca XMMHU
T0CJIe NPE/IBAPUTEIBHOIO CTPYKTYPHPOBAHHUS MaTepraa.

Vcnonb30BaTh NPH BHITIOIHEHWH YU4eOHBIX 3aJaHHUi U B ITPOLIECCEe UCCIIEI0BATENBCKON IeATEIbHOCTH
Hay4HO-NOMYJIAPHYIO JUTEPaTypy XMMHYECKOr0 COZIepIKaHus, CIIPaBOYHbIE MaTepHabl, PeCypChl
MHTepHeTa nocie KOHCYJIbTAIMK C NEeAaroroM.

PacKpBIBaTh CMBICI H3Y4aeMBbIX MOHATH, 8 TAKXKE CMBICI TEOPHH IIEKTPOIUTHYECKON JTUCCOLHALINK C

OTIOPOM Ha CXEMBI.

60




DOBSCHATH MPHYKMHBI HJIEKTPOIIPOBOAHOCTH BOIHBIX PACTBOPOB C IOMOIIBIO TIE/1arora.

CocrapisiTh ypaBHEHHUs TUCCOLMALIMK KHCIIOT, IEI0Yei U Coie, HOJHbIE U COKPAIIEHHbIC HOHHBIC
YpaBHEHHUSI XUMUYECKHX PEAKIMil HOHHOTO OOMEHa.

[TaHUPOBATh M OCYIIECTBIIATH Ha MPAKTUKE XMMHYECKUE SKCIIEPHUMEHTBI, TPOBOAUTH HAOIFOICHHUS,
JIeJIaTh BBIBOIBI 10 Pe3y/IbTaTaM SKCIEPUMEHTA II0CIIe MPEeBApUTEILHON paboThI.

CienoBath mpaBiwiaM 0e301acHOi paboThI B JIaOOpaTOPUH P UCHIOIBE30BAHUN XUMUYECKOH MOCYIBI U
000pyROBaHMs O] KOHTPOJIEM Iearora.

[TpOM3BOANTE BBIYKMCIICHHS 10 XUMHYECKAM YPaBHECHHSIM.

BhICTpanBaTh pa3BEPHYTHIC MHCHMEHHBIC U YCTHBIE OTBETHI C OMOPOi Ha HH(BOPMALHIO U3 yUeOHUKA
CMIPABOYHBIX MAaTEPUAIIOB, IPAMOTHO HUCIOJIb30BaTh H3YYCHHBII MOHATUIHBIH armapar Kypca XUMHH
TI0CIIe TIPEABAPUTEILHOIO CTPYKTYPUPOBAHNUS MaTepHalIa.

Vcnonp30BaTh MPH BHITOIHEHWH YU4eOHBIX 3aJaHHiH U B IPOLIECCE UCCIIEI0BATEIBCKOMN IeATEIbHOCTH
HAyYHO-TIOMYJSIPHYIO IUTEPATYPy XUMHUECKOTO COAEPIKAHMSI, CIPABOYHBIC MAaTEPHAIbl, PECYPChI
VHTepHeTa Hocie KOHCYIBTAIUH C IIearoroM

9 KUIIACC

(2 4 B HEnem0, Bcero 68 u)

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
Nporpammni, OcHOBHOe coaep}KaHue
W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo 1 xXuMHu4eckHe peakuum (104)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kiacca

(104)

[Nepnomueckuii 3akon. Ileproandeckas cucreMa XUMHIECKIX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMUYECKUX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHsl, KAIBINSI U HX
COEIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM JJIEMEHTOB B
TIEPUOIITIECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Knaccndukarys 1 HOMEHKIIATypa HEOPraHNIECKHUX BEIECTB
(MexIyHapOIHas U TPUBHAJIbHAs). XHMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K Pa3INYHBIM Kiaccam
HEOpraHMYEeCKUX coeMHeHnH. [ eHeTndaeckas cBs3b
HEOPraHMYECKHX BEIECTB.

CrpoeHne BemecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPUCTAJIIMYECKUX PEIIETOK. *3aBUCUMOCTD CBOICTB BEILECTB
OT UX CTPOCHHUS. *

XMMHUECKHe peakIy. KIacCU(pHUKAINs XUMUIECKUX PeaKIui
IO Pa3JINIHBIM OCHOBaHHSIM.

Teopust SEKTPOIUTHYECKOH AUCCONNALIIH

JleMoHCcTpanuu

1. Mozie/11 KpUCTaJIJIMYeCKUX PeLIETOK HeOpraHU4eCcKUx
BelleCTB.

2. KopotkomnepuonHast ¥ JyIHHHOIIEpUOAHAsT (OPMBI
Iepnonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakxTuyeckas padora Ne§ «Peakiuu HOHHOTO 0OOMEHa)
[pakTuyeckas padora Ne 9 «KadyecTBeHHbIE peakIMi HA HOHBI
B pacTBOpE".

KonTponpHas padora Ne6 «NeKTponuTHIeCcKast AUCCOLUALINS)

XapakTepu30BaTh XUMHUUYECKUE 3JIEMEHTHI MIEPBBIX TPEX MEPUO/I0B, KAJIHUS U KaJIbI[HsI 110 UX
noJsioxkeHuIo B [leproauyeckoii cucreme /. U. MeHiesieeBa ¢ oriopoii Ha aJrOPUTM.

KnaccudunupoBaTh U Ha3bIBaThb HEOPraHUYECKKE BellleCTBa U3y4YeHHBIX KJIAaCCOB C OMOPOH Ha
cxeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 0611e XUMUYECKHE CBOMCTBA BEleCTB Pa3JIMYHbIX KJIaCcCOB, OATBEPKAATh
CBOMCTBa NpUMeEpPaMH MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMUYECKUX PeaKIUi C 0MOpOH Ha CXeMy.

OnpeaensiTh BUA XUMUYECKOH CBSI3U U TUI KPHUCTAJIJIMYECKOH PEIIETKY BELECTBA C ONOPO Ha
CXeMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS T0CJ/Ie PeIBAPUTETHLHOTO
pas6opa.

BeIcTpanBaTb pa3BEpHYThIE MUCbMEHHbIE U YCTHbIE OTBEThI C OMIOPOM Ha
MH}OpMaIHI0 U3 yIeOHUKA U CIIPAaBOYHbBIX MaTePHaJIOB, IPAMOTHO UCI0/Ib30BaTh U3y4eHHbIN
NOHATUHHBIN aNnapaT Kypca XMMHUH.

HWcnosib30BaTh MPU BbIMOJHEHUH YUe6HbIX 3aJaHUH U B TPOIlecce UCCIe0BaTeIbCKON
AeATeJIbHOCTH Hay4YHO-TTONYJIAPHYIO JIUTEPaTypy XUMHUYECKOro ColepyKaHud, ClipaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOJACTBOM IeJiarora.

paCKpBIBaTB CMBICJT TEOpUU BHCKTpOHHTquCKOﬁ JUCCOLIMaIIU. O6’BHCHHTB TNIPpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBATh YpaBHEHUS TUCCOLMALMY KUCIIOT U IENI0YeHi, OJIHbIE U COKPAIlEHHbIE XUMUYECKHE

YpaBHEHUS XUMHUYCCKUX peakum‘fr HWOHHOI'O O6MeHa.

Paszgen 3. HemeTtasibl

U UX coeAuHeHMUA (24 1)

Tema 3. O61asa
XapaKTepuCTHKa
XUMHUYECKHUX 371eMeHTOB VIIA-
rpynnsl. 'ajioreHb1

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHSI aATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3nyecKue CBOMCTBA
NPOCTHIX BElIEeCTB — rajJloreHoB. XMMHUYeCcKHe CBOMCTBA Ha
npuMepe xJ0pa (B3auMOoAeHCTBYE C MeTalJIaMH,
HeMeTaJlJIaMH - BOJJOPO/IOM U KHCJIOPO/IOM, *1iesiouaMu’™).
XsnopoBogopoa. CosisiHasA KUCI0Ta, XUMUYeCKHe CBOMCTBA,
*nosydyeHre*, npuMeHeHHe. KayecTBeHHbIe peakIUK Ha
raJloreHu/i-uoHsl */ledcTBHeE XJI0pa U XJIOPOBOZOPOJA Ha
opraHu3M yeJioBeka.* BaxxHeH111e XJ0pUABI U UX

O6'BACHATD 0611[Mie 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJLJIOB U UX COeIMHEHUH B
npeJiesiax MasbIx IEPUOJOB U IJIABHBIX oArpynn [leprosnieckoi CUCTEMbI XUMHUYECKHX
3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3NYECKHE U XUMHUUYECKIEe CBOMCTBA NPOCTHIX BEI|eCTB raJoreHoB (Ha
IpUMepe XJI0pa) U CJI0XKHBIX BEIeCTB (XJIOPOBOLOPOJA, XJI0PHA HATPHS), CHOCOGBI UX
[OJIy4€HUs], TPUMeHeHHe ¥ 3HaYeH1e B IPUPO/IEe U U3HH YeJIOBEKa 1ocJIe
CTPYKTYPHUPOBaHHUsI MaTepHaa.

Omnpesie IsiTh raJoreHUA-UOHBI B PACTBOPE C HCI0JIb30BaHUEM Ta6JIHIbl "XapaKTepHble
peakIMy Ha aHUOHBI .

[11aHUPOBATh U OCYLIECTBJISATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHThI, TPOBOAUTD
Ha6JII0JeHH s, [ie/IaTh BBIBO/IbI [0 Pe3y/IbTaTaM 3KCIIepUMeHTA MOCJIe TpeiBapUTEIbHOM

62




HaxoXx/JeHue B IprupoJe.

JleMoHCcTpanuu

BuseomaTepuasbl: raJoreHbl U UX COeIUHEHUS.
06pa3sibl XJ0PUIOB.

JlaGopaTopHble U IPAaKTU4YEeCKHEe PaGOThI
JlabopaTOPHBIM OMBIT:

Pacro3HaBaHue XJI0pU/I-UOHOB.

paboThL.

CsieoBaTh MpaBUIaM 6e30MacHON paboThl B 1TaGOPATOPUH IIPH UCIOIb30BAHUH XUMUYECKO I
H0Cy/ibl ¥ 000PY/10BaHMUS 110/, PYKOBO/ICTBOM I1€/Jarora.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HAa HHPOPMALUIO U3
y4eOHHUKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCI0/Ib30BATh U3yYEHHbIN NOHATUHHBIH
anmapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE[0BATENBCKOH
JlesITeJIbHOCTH Hay4HO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOT0 COZEPXKaHUs1, CIPAaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa

Tema 4. O6mas
XapaKTepHuCTUKA
XHMMHYECKHX 371IeMeHTOB VIA-
rpymnsl. Cepa u eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
Oco6eHHOCTH CTPOEHHSs AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /I HUX CTeNIeHU OKUCJIeHUs. CTpoeHue U
¢$uU3MYeCKHe CBOHCTBA POCTHIX BELIECTB — KUCJI0PO/a U
cephbL

AnnoTponHbie Mo pUKAIUY KUCJOPO/IA U CEPBI.
XuMuyeckre CBOUCTBA cepbl. CEpOBO/IOPO/I, CTPOEHHE,
du3snyecKkre U XMMHYeCKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTeJIbHBIE). OKCU/bI cepbl KaK NpeJiCTaBUTENN
KHUCJIOTHBIX OKCH/ZI0B. CepHast KUC/I0Ta, pU3ndecKue

Y XMMUYecKye CBoMcTBa (061ye Kak mpeJcTaBUTeIs
KJ1acca KUCJIOT U cnenuduyeckue), mpruMeHeHHe.
CepHucTas KUCJI0TA.

*XUMHYecKkue peaKl 1y, Jexalliie B OCHOBe
MPOMBILIJIEHHOTO C110co6a MoJIy4eHUsI CepHON KUCJIOTHL*
CoJiv cepHOM KHCJIOTBI, Ka4yeCcTBeHHas peakLiusd Ha
cyibdaT-HOoH.

HaxoxieHue cepbl U e€ coeJHEeHU B IpUPO/eE.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpe/ibl
CoeJIMHEHUSAMU cepbl (KUCIOTHBIE 0/, 3arps3HeHe
BO3/yXa ¥ BOJJOEMOB), CIIOCOGHI €ro Mpei0TBpaIeHHs.*

JleMOHCcTpauuu

Kosneknuu (BuZieoMaTepuyasbl): cepa ¥ eé coeIMHeHUSI.
O6yriiMBaHMe caxapa noj AeicTBreM
KOHIIEHTPUPOBAHHOU CEPHON KUCJIOTBHI.

JlaGopaTopHble U NPpaKTU4YeCcKHe paGoThl
JlabopaTopHbIE ONBITHI:

O6HapyxeHUe CyJIb(aT-NOHOB.

B3anmo/iericTBre pa36aBIeHHON CEPHOM KUCIOTHI C
IIMHKOM. BeluncieHus

10 YpaBHEHHUAM XUMHUY€ECKUX PeaKLUH;

O6BACHATD 0611IMe 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 3/1eMeHTOB VIA-Irpynnel U Ux
COeJMHEHUH
C y48TOM CTPOEHHsI X aTOMOB C OITOpOM Ha cxeMy "M3MeHeHHe paZiuycoB B TOArpynmax".
XapakTepusoBaTbh pu3UUeCcKUe
Y XMMH4YeCcKHe CBOWCTBA IPOCTOro BellecTBa cephl U eé coeJUHEHUH (CepoBOjOpO/a, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbPaTOB), CIOCOOBI UX MOJTYyYEHUs, IPUMeHeH e U 3HaueH e
B IIPUPO/Ie U )KU3HU YeJI0BeKa C OITOPO Ha CXeEMY U IJIaH.

OnpezensiTb HaJN4YHe Cy/IbdaT-HOHOB B pacTBODeE.

OOGBACHATD CYIHOCTb 3KOJIOTMYeCKUX NTpo6JieM, CBI3aHHbIX C TepepaboTKoN coeJUHEHUH cephl
nocJie CTPyKTypUPOBaHUs MaTepHaia.

[I1aHUpOBATh U OCYLIECTBJ/IATD Ha IPAKTHKe XUMHUYECKHe dKCIIepUMEHThI, TPOBOAUTD
HabJI10/leHus, Jie/1aTh BbIBO/ bl 10 pe3yJIbTaTaM IKCIepUMeHTa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThI B JTaGOPATOPUU NPU UCII0JIb30BAHUU XUMUYECKOH
1ocy/ibl M1 060py/10BaHUA 0/, PYKOBO/CTBOM IleJjarora.

[Ipor3BOAUTH BBIYMCJIEHUA 10 XUMUUECKUM yPaBHEHUAM 10 QJIFOPUTMY.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH TeKCTbI y4eOHUKa, CIpaBOYHbIe
MaTepuaJbl ([leproaudeckyto cucTeMy XUMHUYeCKUX 3/1eMeHTOB /Jl. . MeHiesieeBa, TabuLy
PacTBOPHUMOCTU KHCJIOT, OCHOBAaHUH U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUI PAJL HAllpSKEHUHN
MeTaJlIoB).

Hcnosib30BaTh NpH BBINOJHEHUH y4e6-

HBIX 33/IaHHUH U B IIpoLiecce McCIeloBaTebCKOM eATeIbHOCTH HayYHO-TIONY ISPHYIO JIUTepaTypy

XHMHUYECKOI0 COZIepKaHus, CIpaBOYHbIe MaTepHaJIbl, pecypchbl IHTepHeTa

10CJ1e KOHCYJIbTAIMH C IeJaroroM
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Tema 5. O61aa
XapaKTepUCTUKaA
XUMHUYECKHUX 3J1eMeHTOB VA-
rpynnsl. A30T, pocPop u ux
coeAVMHEeHMs

(74)

061as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynnsbl.
OCco6eHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /I HUX CTENIEHU OKUC/IeHUS.

A3soT, pacnpocTpaHeHue B Npupoje, usnyeckre 1
XUMHU4YecKre CBOMCTBa (B3aMMoiefCTBYe C MeTa/l/IaMU U
HeMeTaJlJIaMH - KHCJI0POZOM U BogopooM). Kpyroeopor
a3oTa B IPUPOJE.

AMmMuak, ero ¢pu3nUecKre U XUMUYECKHE CBOMCTBA
(okuc/IeHHE, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOPA),
*nosiyyeHrue* u npuMeHeHue. CoJiu aMMOHUS, UX
dusuveckue U XMMUYECKHE CBOMCTBA (pasJioxKeHue,
B3aUMO/IEMCTBHE CO 11[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHas peaklysi HA HOHbI aMMOHUS.

A3zoTHas KuC/0Ta, eé U3nvecKre U XMMHUYECKHEe CBOWCTBA
(ob11Me kak NpeACcTaBUTes KJIacca KUCJIOT U
cnenuduyeckue). A3oTucTas kucjaoTa. Mcnosb3oBaHue
HUTPATOB U CoJIeE aMMOHMUA B KayecTBe MHWHePpaJIbHbIX
yZA06peHuH.

*XUMHYeCKoe 3arpsisHeHHe OKpYKalolled cpe/ibl
COeJMHEHUAMHU a30Ta (KI/ICJIOTHbIe A0XOHU, 3arpA3HEeHHe
BO3/yXa, TI0YBbI U BOJ0EMOB).*

docdop, *amnorponHsle Mogudukanuu pocdopa*,
dusnyecKre U XUMHUYeCcKHe CBOKCTBa (B3aUMOeCTBHE C
MeTaJ/l/IaMH, HeMeTaJlJlaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM U CepHOH KHUCJI0TaMu).*

Okcup docdopa(V) u docdopHas kucaoTa, dusnyeckue U
XMMH4YeCKHe CBOMCTBa, nojy4eHue. KadyecTBeHHas
peakus Ha pocdaT-HOHBIL

HUcnonb3oBanue ¢pocdaToB B KauecTBe MUHEPAJIBHBIX
yA0o6peHUH. 3arpsi3HeHUe IPUPOSHBIX BOJOEMOB
docdatamu. /leMOHCTpanuu

Kosneknuu: docdop u ux coesuHeHUs.
B3auMogelicTBHe KOHLEHTPUPOBAaHHOW a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble U NPpaKTU4YeCcKHe PaGoThl
JlabopaTopHbIE ONBITHI:

1. BzaumMogencTBHE coJlell aMMOHHUS C IIEJOYbIO.

2. O3HaKOMJIeHHE € 06pa3IaMu a30THBIX U GOCHPOPHBIX
yAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [ToniyyeHue aMMUaKa, U3y4eHHe ero CBOMUCTB.

BoruucsaeHus

OOBACHATD 061IMe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB 3/1eMeHTOB VA-Trpymnnbl ¥ UX
COeIUHEHUH C yYETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJiel aMMOHHUS1, a30THOM KUCJIOThI, HUTPATOB, OKCH/A
docdopa(V) u pochopHoit KucaoThl, GochaToB), CIOCOOLI UX OJYUYEHHUs], IPUMEHEHHE U
3HaYeHUe B IPUPOJE U HHU3HHU YeJIOBEKA C UCTTOIb30BAHHUEM CXEMBIL.

OnpeneasiTh MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TAGJIHLbI
"XapakTepHble peaK[M1 Ha KATUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh IKOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM COeIMHEHUN
asoTa u pocdopa B OKpyKaroliel cpeie.

[1J1aHUPOBAThb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HaOJII0/IeHHS, 1eJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEPU-MEHTA.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BaHUHU XUMHAYECKOH
NOCy/ibl U 060PY/I0BaHUS.

HpOl/I3BOLLl/ITb BbIYHCJIEHUA 110 XUMUYECKHUM YPaBHEHUAM.

Hcnosib30BaTh IPpH BbINTOJIHEHU U y‘-IeGHbIX 3aaa1~1141>’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJibl (epHoJUYeCcKyI0 CUCTEMY XUMHUYeCKUX 3/1eMeHTOoB /. M. MeHiesieeBa, TabuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUU U CoJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJ HANPsKe HUM
MeTaJlJIoB).

HWcnosib30BaTh NpH BbINOJHEHUH yUeOHbIX 33/JaHUM U B Tpollecce UCciel0BaTeIbCKON
JlesITeJIbHOCTU HayYHO-NONYJISIPHYIO JIMTEPATYPy XUMHUYeCKOro COZleP>KaHUs, ClIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHETa ocJie KOHCY/IbTALUHU C TeJarorom
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— 10 YPaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

Tema 6. 0611asA XapaKTepuc-
THKAa XHMHU4YE€CKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj 1 KpeMHUH M MX
coeJUHEeHUsA

(84)

Yraepon, assioTponHble Mogudukanuu (rpadpuT, aamas),
pacnpocTpaHeHUe B Ipupoje, dusnyeckue U XMMHUYecKre
cBoicTBa. AAcop6uus. KpyroBopoT yriiepoja B IpUpoJe.
Okcuabl yrieposa, Ux pusnueckre U XMMUYeCcKHe
CBOMCTBA (B3aUMO/eHCTBYE C MeTa/lJlaMU, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOM KUCI0TaMu)¥,
UX JIeUCTBUE HA KHUBbIE OPraHU3MBI, *nojiyyeHue™

Y IpUMeHeHHe. *JKoJI0rudecKue npobJieMbl, CBI3aHHbIE C
okcugoMm yriepoja(lV); runoresa rsii06ajbHOT0O
MOTeMJIEHNUS KJMMaTa; TapHUKOBbINA 3ddeKT.*

YroJsibHas KMCI0Ta U €€ coJid, ux Grusndeckue U
XUMUYecKHe CBOMCTBa, o 1yveHue U TpUMeHeHUe.
KauecTBeHHas peakiiusi Ha KapOOHAT-UOHBL
*Wcnosb30BaHUe Kap6OHATOB B GbITY, MEJUIIUHE,
MPOMBILIJIEHHOCTH, CeJIbCKOM X03s1iCTBe. ™

KpemHui, ero pusnveckue 1 XuMHiecKkre cCBONUCTBA (Ha
NprMepe B3aUMO/IeHCTBUSA C MeTa/lJlaMH U HeMeTaJlJlaMH),
*MoJiyyeHUe U IpYMeHeHHe B 3JIEKTPOHUKe.*
*CoejMHeHUs KpeMHHUA B Iipupoe. 061ue
npejcTaBieHus 06 okcue kpeMHus(IV) u kpeMHHeBO#
kucaoTe. CUIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJUIMHe, IPOMBIIJIEHHOCTH. Bax-Heline
CTpOMTEJIbHbIE MaTepHaJibl: KEpaMHKa, CTEKJIO0, [IleMEHT,
6eToH, xeJsie306eToH. [[po6sieMbl 6e30mMacHOro
WCI0JIb30BaHUSA CTPOUTEIbHBIX MaTepHaJIoB B
MOBCEJHEBHOM XXMU3HU.* JleMOHCTpanyu

Moge1 KpUCTaIJIM4eCKUX PeLlIéTOK a/iMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop61us pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrzaéwm. [IporruBoras.

BujeomMaTtepuraibl: CHJIMKAaTHAs IPOMBIIJIEHHOCTb.
Mogei1 MOJIEKYJ1 OpraHU4eCKUX BeIeCTB.
JlaGopaTopHble U MPpaKTU4YeCKHe PaGoThl
JlabopaTopHbI# onbIT: KauecTBeHHas peakmysi Ha
KapOoHaT-UOoH. [IpakTHYecKkue paboThI:

Ne 11. [losiyyeHue yrjIeKUCJI0TO ra3a U U3y4eHue ero
CBOMCTB.

Ne 12. PelreHue skcnepyuMeHTa/IbHBIX 3a/1a4 10 TeMe
«HemeTannbi».

BbIuMC/IeHHA 110 YpaBHEHUAM XUMHYECKUX PeaKLUH
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06 BACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-Irpynnel U Ux
COeIUHEHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh pU3UUeCKHe U XUMHUUYeCKUe CBOMCTBA POCThIX BELECTB yIjaepoja U
KpeMHHUs U UX coejJMHeHUH (OKCHU/IOB yTJIepOAa, YToJbHOM KMCJI0ThI, KApOOHATOB, OKCU/A
KPEMHHUs], KPEMHHUEBOM KUCJIOTbI, CHJIMKATOB), CHOCOObI UX MOJIyY€eHHUs], IPUMEHEHHE
Y 3HaYeHMe B IPUPO/ie U )KU3HHU YesIoBeKa.

OnpesieiiTh KAPOOHAT- U CUJIMKAT-

VOHBI B PaCTBOPE.

OG6BACHATD CYI{HOCTb 3KOJ0IMYeCKHUX NTpo6JieM, CBA3aHHbBIX C HAX0XeHUeM YIJIeKUC/I0ro rasa
B OKpYKalolleH cpejie.

[11aHUPOBATh U OCYLIECTBJISITh HA NPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,

[IpoBoAUTE Hab/II0A€HUS, [ie/1aTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa [ocJjie
npe/IBapUTeTbHON pabOThI.

CnenoBaTh NpaBUIaM 6e30MacHON paboThl B JTaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMAYECKON
nocy/bl ¥ 060py/J0BaHUA.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJbl ([lepuosruyeckyo cucTeMy XMMHUYecKux 31eMeHTOB /I. . MenpeneeBa, TabuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJieH B BO/JIe, 3JIEKTPOXUMHUYECKUH psiJ HANIPsDKe HUM
MeTaJIJIOB) I0C/le KOHCY/IbTAlMH C 1eIaroroM.

HWcnosib30BaTh NpU BHINOJHEHUH yUe6OHBIX 33/JaHUH U B Tpollecce UCCiel0BaTeIbCKON
JlesTeJIbHOCTH Hay4HO-TOMYJIAPHYIO JIMTePaTypy XMMHUYECKOro CoZlepXKaHus, CIpaBOYHble
MaTepuaJbl, pecypcbl UHTepHeTa




Pazpen 2. MeTasutbl 4 MX coeguHeHus (20 u)

Tema 7. O61e cBOMCTBaA
MEeTa/JIOB
(49)

0611as XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAHUU UX MOJIOXKEHHS B
[lepuoauveckon cucTeMe XUMUYECKUX 3JIEMEHTOB

J1. . MeHnpenieeBa U cTpoeHus1 aToMoB. CTpoeHHe
MeTaJl/IoB. MeTa/linyecKas CBsI3b U MeTaJlJInyecKast
KpUCTa/INYeCKas peléTKa. JEKTPOXUMHUYECKUH Psify
HanpsDKeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBa MeTaJIJIOB (B3aUMO/ieeICTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMHU). *061111e crioco6bl MoJIydeHUs
MeTaJlJIoB.*

*TIoHATHE 0 KOPPO3UU METAJJIOB U OCHOBHBIE CITOCOOBI
3alUThI OT KOpp0o3uH. CIiaBhl (CTasb, YYTYH,
JI0paIIOMUHUH, 6pOH3a), UX IPUMeHEeHUe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U CIIJIABOB, UX
$U3UYeCKUMU CBORCTBAMU.

Moge/i1 KpUCTa/lINYeCKUX PeIéTOK MeTaJlJIOB.
BujeomMaTepuasibl: KOppo3us MeTa/lJIOB.

JlaGopaTOpHbIe M MPaKTHYeCcKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHe C 06pasIiaMH CIJIaBOB METAJLJIOB.
3aBUCHMOCTb CKOPOCTH peaKI[ui MeTaJlIa C KUCJIOTOH OT
HIPUPOJbI MeTalla.

Bouruucienus
110 ypaBHEHHUSAM XUMHUYECKUX peaKIHH.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSATb 3TH NOHATUSA IPU ONIMCAaHUU CBOWCTB
BellleCTB U UX NpeBpalleHUH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IeMeHTOB-METaJIJIOB U UX
COoeIUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu30oBaTh CTPOEHNE MeTaJJIOB, 0611He pHU3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 0611{He CIOCOObI NO/Iy4YeHHUs] MeTaJIJIOB IIOCJIe CTPYKTYPUPOBaHUS
MaTepuaJa.

CnenoBaTh NpaBUIaM 6e30MacHOM paboThl B JaGOpaTOPUU NPU UCII0JIb30BAaHUHU XUMAYECKOH
NOCy/ibl U 060PY/I0BaHHSI.

[Ipou3BOAUTE BBIYUCAEHUS [10 XUMUYECKUM YpaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 3a/JaHUH TEKCThI yueOHMKa, CIPaBOYHbIe
MaTtepuassl ([leprognyeckyto cucTeMy XMMUYecKuX 3ieMeHToB /I, Y. MeHesieeBa, TabiuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAaHUH U COJieH B BO/Ie, 3JIEKTPOXUMHUYECKUH psiJi HANPsDKe HUM
MeTaJlJIoB).

HWcnosib30BaTh NpU BbINOJHEHUH yUe6OHBIX 33/JaHUH U B pollecce Uccae0BaTebCKON
JeATeJIbHOCTH HayYHO-TONYJIAPHYIO IUTEPaTypy XUMHUYECKOro CoZlepyKaHud, ClipaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa nocJie npeBapUTeJIbHON KOHCY/IbTAllUH C IIeJjlaroroM

Tema 8. BaxkHelmue
MeTaJIbl H UX COeJUHEeHH
(16 4)

lllesiounble MeTabl [losnoxenue B [lepuoguyeckoit
CUCTeMe XUMHYeCKUX 3/ieMeHTOB /I. K. MeHe1eeBa,
cTpoeHHe aToOMOB. Haxox/ieHHe B mpupo/e.
dusnyeckue U XMMUYeCKHe CBONCTBA (Ha mpuMepe

HaTpuda U KaJ'II/IH). OKCI/I,CLbI U TUAPOKCHUABI HATPUA U KaJIU.

[IprMeHeHMe LIeT0YHBIX METAJIOB U UX COEJUHEHUH.
[IlesiouHO3eMeIbHbIE METAJIJIbl MATHUHN U KaJIbIIUH,
ctpoeHue aToMoB. [losoxxeHue B [leproguyeckoii cucreme
XUMHUYeCcKUX ajeMeHTOB /I. U. MeHJeieeBa. HaxoxaeHue B
npupoge. Pusnveckre U XMMHUYeCKHe CBONCTBA.
BakHelime coefiHeHUs KablUsl (OKCUJ, THPOKCHUT,
coun). *)KécTKoCcTb BOABI U CIOCOOBI €€ ycTpaHeHUsL.*

OGBACHATD 061IMEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-MEeTaJJIOB B IPYyINax U
HX COeAMHEHHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepH30BaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA IPOCTBIX BEILECTB METAJIOB U UX
coeJMHeHUH (OKCHJOB, THAPOKCHJIOB, COJIEH) C ONIOPOI Ha CXeMY, CIOCOGHI UX MOJIyYeHHs],
pYMeHeHUe U 3HaYeHH e B IPUPO/Jie U XKU3HU YesI0BeKa.

Pacrno3HaBaTh ¢ NOMOLIBIO KAUeCTBEHHBIX PEAKIM MOHbI META/IJIOB (MarHusi, aJJIlOMUHUS, [[MHKA,
KeJie3a, Me/IH) € UCTI0JIb30BaHUEM TabJIUIbI "XapaKTepHbIe peaKI[uy Ha KATUOHBI'.

[11aHUPOBATH U OCYLIECTBJISAT HA MPAKTHUKE XUMUYECKHe SKCIIEpUMEHThI, IPOBOAUTh
Ha6JII0IeHH s, [ieJIaTh BBIBOJbI [0 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

CyiezoBaTh MpaBUIaM 6e30MacHON paboThI B 1aGOPATOPUH MIPH HCIOIb30BAHUH XUMHUYECKOH
HOCY/bl ¥ 060PYJOBAHVISI.

[IpOM3BOANTD BEIYUC/IEHHUS 10 XUMUYECKUM YPaBHEHUSIM.
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Anromunuit. [lonoxenue B [leproguyeckoit cucteme
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHre
atoMa. HaxoxzeHue B npupoze. Pusnueckue u
XUMHU4YecKHe cBoKcTBa. AMPOTepHble CBONCTBA OKCUA U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cuctemMe
XUMUYeCKUX 371eMeHTOB /I. U. MeH/esieeBa, cTpoeHHe
atoMa. HaxoxzeHue B npupozie. Pusnueckue u
XUMHU4YecKkHe cBoHcTBa. OKCH/IBI, THAPOKCH/IBI U COTH
*kesesa(ll)

u xkeJse3a(lll): coctaB, cBONCTBA U nosy4yeHue.

JleMoHCcTpanuu

B3auMoeiicTBUE HAaTpUs C BOJIOH.

OkpallMBaHUe MJIaAMEHU HOHAMU HATPUS U KaJIUSL.
OKpalllMBaHUe MJIAMEHU HOHAMU KaJIbIIHsl.
B3auMoieiicTBUE OKCH/IA KaJbITHs C BOJOM.
BusieoMmaTepuasbl: ropeHue KeJsie3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U IPaKTU4YeCKUe paboThl
JlabopaTopHbIE ONBITHI:

O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMboTepHbIe cBONCTBA 'HPOKCHA AJTIOMHUHUS.
KadecTBeHHbIe peaKl|U{ Ha MOHBI KeJle3a.

2KécTtkocTb BOZABI M METO/BI €€ yCTPaHEeHHUS.
[IpakTHYeCcKUe paboThI:

Ne 10. Pemrenue skcnepyMeHTa/IbHBIX 337124 110 TeMe
«MeTanabm».

Bouruucienus
110 ypaBHEHHUSAM XUMHUYECKUX peaKIui

BbicTpauBaTh pa3BEépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HHOOPMALUIO U3
y4eOHHUKa U CIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO MCII0/Ib30BATh U3yYEHHbIH NOHATUHHBIHA
annapar Kypca XUMHH.

Hcnosib30BaTh NPU BLINOJHEHUH YYeOHbIX 33JaHUH U B IIPOLIECCe HUCC/IeI0BATEIbCKOH
JlesITeIbHOCTH Hay4YHO-IOMYJISIPHYO0 JIMTEPATYPY XUMUYECKOT0 COZePXKaHUs1, CIPAaBOYHbIe
MartepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. MNepBOHa4YanbHble XMMMY

ecKue noHATUA 0b OpraHn4yecKux seLwecrsax, 104

Tema 9. MNepBOHaYanbHble
XMMUYeCcKne NoHATUA 06
OpraHNYecKnx BeLLecTBax

O6mue mnpencTaBieHUsT 06 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI ~ OpraHWYeCKHX  COeJUHEHUH  yrjepoJa.
[lepBOoHaYa/bHbIe MOHATHS 06 OpPraHUYeCKUX BEIIeCTBax
KaK O COeJJUHEHUsIX yrJjepoja (MeTaH, 3TaH, I3THJIEH,
aleTUJIEH, 3TaHOJ, TJIMLUEPHUH, YKCycHass KHcCaoTa). *Ux
cocTaB W xuMuyeckoe cTpoenue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHATHE 0 6HOJOTUYECKH
BaXKHBIX BelleCTBaX: KMpaX, OeJsiKaX, YrjeBoJax — W HX
poJid B JKHM3HU d4esioBeKa. *MaTepua/ibHOE €JUHCTBO

O6BbACHATH NPUYMHBI MHOT006Pa3H1sl BeleCTB, HIIOCTPUPOBATh B3aUMOCBA3b
HeopraHW4ecKHUxX COeIMHEHUH yrepoJja ¥ OpraHU4YeCcKHUX BelleCTB 110/ PyKOBOACTBOM
yUUTeA.

O6BACHATD YCJI0BUSA 6€30MaCHOI0 UCI0JIb30BAHHA BELeCTB U XUMUYECKHUX PeaKIUil B GbITY.

XapakTepu3oBaTh POJIb XUMHUH B Pa3JIMYHbIX Chepax AesTeJbHOCTH JIIoeH, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHsieMble B XKU3HU COBPEMEHHOT0 YeJI0BeKa.
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OpraHUYeCKUX U HEOPraHUYECKUX COeJUHEHUN.*
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPUPOAHBIN ras, HepTh), NPOAYKTHI UX NepepaboTKH, UX
pOJib B 6BITY Y TPOMBIIIJIEHHOCTH.

Pazpen 4. O6o0menne Marepuaia o Kypcy «Heoprannueckas Xxumusi» (4 1)

Tema 10. XvMus 1 OKpyKarommas
cpena, lu

HoBble MaTepuasibl ¥ TeXHOJIOTUU. BeljecTBa u
MaTepuaJibl B IOBCeJHEBHOM H3HU YesioBeKa. XUMUS U
3n0poBbe. BesonacHoe ucno/ib30BaHKe BelleCTB

Y XMMU4YeCKHX peaKl Ui B ObITY.

OCHOBBI 3K0JIOTUYECKOM IPaMOTHOCTH. XUMUYeCcKoe
3arpsisHeHUe OKpy»Kalolel cpe/ibl (Ipe/iebHO
JlonycTUMas KoHueHTpanus Beiects — [1/1K).

Posib XMMUM B pellleHUH 3K0JIOTHYeCKUX TP06JIeM

0600611IeH1e MaTepHaJa 1o
Kypcy «Heopranuyeckas
XUMUA», 34

0606111eHUE U CUCTeMaTH3aL U 10 Kypcy
«Heoprannyeckas xumus»

XapaKTepu30BaTh POJIb XUMUH B pa3/IMYHBIX chepax JiesTeJbHOCTH JItoJiel, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOTO YesI0BeKa.

. O6BACHATD yC/10BUs1 6€30MaCHOT0 UCI0/1b30BaHHs BELIECTB U XUMUYECKUX PeaKLUi B OBITY

AHanu3MpoBaTh U KPUTHYECKH OLleHUBAThb MH(OPMAIHIO O BJAUSHUU IPOMbILIJIEHHOCTH,
CeJIbCKOI0 X035IMCTBa, TPAaHCIOPTA U JIp. Ha COCTOSTHUE OKpY»Kalollel cpeibl.

YMeTb 0Ka3bIBaTh MEPBYI0 MOMOILb IPU XUMHUYECKHUX 0’KOTaX U OTPABJIEHUSIX.

[IpyHUMATh y4acTHe B 06CYK/eHUH NP06JIeM XMMUYEeCKOU U 3K0JI0rMuecKol HanpaBJeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYIO NO3UIIMIO IO TPOo6JieMe U TpeijiaraTb BO3MOXKHbIE Ty TH eé
pelieHusic onopoi Ha MH$opMalHIo U3 yieOHHUKA U CTIPaBOYHbIe MaTepHalbl, PeCYpPChI
HuTepHeTa

[Ipu paspaboTke pabodell MporpamMMbl B TEMATHYECKOM IJIAHWUPOBAHUU [AOJDKHBI OBITh YYTEHbl BO3MOXXHOCTU HCIIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa30oBaTe/NbHbIX PECYPCOB, SBJSAILUXCA y4eOHO-METOAUYECKUMH MaTepuasaMu (MyJbTUMeJWHHbIe IPOrpaMMbl, 3JIEKTPOHHbIE YYeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIE 6UBJINOTEKH, BUPTYaIbHbIE JJAOOPATOPHUH, UTPOBbIE TPOrPaMMbl, KOJJIEKLIMH I POBBIX 06Pa30BATENbHBIX PECYPCOB), HCNOJIb3YEMBIMU JJIs1 00yYeHUs U
BOCIIMUTAHUS PA3JIMYHBIX TPYNN MOJIb30BaTeseH, NMPeACTaBJIeHHBIMU B 3JIEKTPOHHOM (udpoBOoM) BHJe U peajU3yoIIUMU AUAaKTHYecKre Bo3MokHocTn HKT,
co/lep>kaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTE/IbCTBY 06 06pa30BaHUU.
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